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Executive Summary

Introduction & Background 

Australian Museum Business Services (AMBS) has been commissioned by Emirates Resorts and Hotels Australia to undertake a flora and fauna impact assessment of the Concept Plan (Urbis JHD, 2005) for the proposed Emirates Luxury Resort, Wolgan Valley.  The proposed development comprises 40 hotel villas and associated facilities, including access and service roads, a restaurant, day spa and conference centre and management and staff accommodation.  

The study site has been divided into five landscape precincts based on the existing landscape character and environment, and the proposed use and management of each area.  The main development area, comprising the Development and Access Corridor Precincts, will be largely confined to existing cleared areas in the eastern portion of the site.  The majority of the remainder of the site will be managed for passive recreation and environmental rehabilitation and conservation within Riparian Corridor, Managed Pasture and Nature Conservation Precincts.

An integral component of the Concept Plan has been the development of a site-wide Landscape Strategy that responds to the identified landscape precincts, the constraints imposed by bushfire and flood hazards, and the desire to preserve and rehabilitate natural ecological communities (Urbis JHD, 2005).  

Key features of the Landscape Strategy from an ecological perspective include:

· Phasing out of existing beef cattle grazing;

· Revegetation of fringing foothills;

· Rehabilitation of wetlands;

· Creek revegetation and restoration; and

· Use of sensitive planting in landscaped areas.

Under the Draft Concept Plan and Landscape Strategy the proponent has also committed to the preparation of a range of Environmental Management Plans for subsequent separate approval and implementation, including:

· an Ecological Rehabilitation and Management Plan, including strategies for the management of threatened fauna species and their habitats on site;

· a Feral Fauna Management Plan;

· a Weed Management Plan; 

· a Bushfire Hazard/Control Management Plan;

· an Erosion and Sedimentation Control Plan; and

· a Wastewater Management Plan.

Consequently, the proposed Project is likely to provide significant environmental benefits and adverse impacts on the natural environment as a result of the proposed development activities are anticipated to be minimal.

Scope and Aims of the Assessment

This Flora and Fauna Impact Assessment Report has been prepared to accompany the Concept Plan for the Emirates Luxury Resort, Wolgan Valley (Urbis JHD, 2005) submitted on behalf of Emirates Resorts (NSW) to the Minister for Planning for approval under the recently commenced Part 3A of the NSW Environmental Planning and Assessment Act, 1979 (EPA Act). 

The report describes the natural environment of the proposed development site and considers the potential impacts of the project on flora and fauna and their habitats in the context of the development Concept Plan and associated Landscape Strategy.  It should be read with reference to the Concept Plan (Urbis JHD, 2005). 

The main aims of the Flora and Fauna Impact Assessment Report were:

· to undertake a desktop review and field surveys to identify and assess the conservation significance of flora and fauna species and plant communities identified on the study site, or considered likely to occur;

· to provide advice and recommendations regarding impact amelioration and environmental management measures to be implemented on the study site to reduce the potential for adverse impacts on the natural environment; 

· to determine the potential for adverse impacts to be imposed on native fauna or flora species, plant communities and habitats as a result of the proposed development; 

· to determine the likely significance of impacts on any “threatened species, populations or ecological communities” listed under the NSW Threatened Species Conservation Act, 1995 (TSC Act), pursuant to s.5A of the Environmental Planning and Assessment Act, 1979 (EPA Act) and to determine the requirement or otherwise for the preparation of a Species Impact Statement for the proposed development; and

· to provide preliminary consideration of the potential for a significant impact on any Matters of National Environmental Significance listed pursuant to the Commonwealth Environment Protection & Biodiversity Conservation Act, 1999 (EPBC Act) and to advise on the potential requirement or otherwise for Referral to the Commonwealth Minister for the Environment for Development Approval.

Study Site 

The study site is located approximately 190km north-west of Sydney CBD, within the Lithgow Local Government Area.  It is contained within the Wolgan Valley, 35km north of Lithgow and 3km south of Newnes.  The Valley is almost completely enclosed by steep talus slopes, which occur at the base of the sandstone cliffs of the surrounding escarpment.  Although most of the valley floor has been cleared, there are scattered trees in most grazed areas, as well as a narrow band of riparian vegetation along sections of the Wolgan River and Carnes Creek, which traverse the site.  A series of drainage lines that originate in valleys on the talus-slopes flow through wetlands before emptying into the watercourses on site.  Woodland and open-forest vegetation on the fringing foothills is contiguous with extensive tracts of vegetated land within surrounding National Parks, which form part of the Greater Blue Mountains World Heritage Area (GBMWHA).  

The majority of the native vegetation on site, including the vegetated lower slopes, sedge wetlands and riparian vegetation has been substantially modified as a result of clearing, grazing of livestock and weed invasion.  Riparian vegetation along the Wolgan River and Carnes Creek occurs in disjunct linear stands and sections of the River at the northern end of the valley have undermined banks and trees with exposed roots.  Sedge species are common in wetland areas, although aquatic species in farm dams are mostly heavily grazed.  The pasture areas include a mixture of native and introduced grass species.  Some exotic ornamental or fruit trees occur near farm dwellings and noxious weeds were recorded throughout the site.

Flora and Fauna Recorded

Five native plant communities were identified on the subject site and adjoining lands; Talus-slope Woodland and Open Forest and Montane Gully Forest on the fringing slopes and in associated gullies, Tablelands Grassy Woodland on low rises and along river banks on the valley floor and Cox’s River Swamp in low-lying areas.  Open grassland dominated by introduced pasture with scattered trees covers the majority of the valley floor. 

None of the vegetation types recorded on the study site are listed as endangered ecological communities under the TSC Act or as threatened ecological communities under the EPBC Act.  The native vegetation types present are extensively distributed in the locality and region and are well represented in the surrounding National Parks.

No threatened plant species of state or national conservation significance listed under the TSC Act or EPBC Act were recorded on the study site during the targeted threatened plant surveys undertaken.  It is possible that some species previously recorded in the locality occur within vegetated stands on the lower slopes and have either been overlooked, or were not visible because of grazing.  Once cattle and horses are excluded from all foothills and escarpment vegetation, it is likely that a larger number of additional native plant species will become evident.

The site and surrounding lands provide habitat for a wide range of fauna species, including those reliant on woodland/forest, woodland/grassland ecotone, riparian/wetland and open grassland habitats.  The vegetated lower foothills that fringe the site are contiguous with large and continuous tracts of open forest vegetation and fauna habitat within the adjoining Gardens of Stone and Wollemi National Parks.  These national parks contribute to the extensive Greater Blue Mountains World Heritage area (GBMWHA) and provide more mature, less disturbed habitat for fauna which require high structural and floristic diversity and old growth elements (eg. tree-hollows).
A total of 132 vertebrate fauna species, comprising 32 mammals (including 9 introduced species and 11 microchiropteran bats), 96 birds (including 2 introduced species), 1 reptile and 3 frogs were recorded on the study site or in adjoining habitats during the field investigations.  Of these, nine species (one arboreal mammal, one microchiropteran bat and seven bird species) are listed as threatened species on the schedules of the TSC.  The threatened fauna species recorded include species likely to utilise all of the habitats on site (eg the Eastern Bentwing-bat), those reliant on woodland and open forest habitats (eg the Powerful and Sooty Owls, Glossy Black and Gang-gang Cockatoos, and Yellow-bellied Glider) and open woodland and woodland/grassland ecotones (eg the Brown Treecreeper, Speckled Warbler and Diamond Firetail).

It is possible that a number of additional threatened fauna species listed under the TSC Act and EPBC Act previously recorded within the locality (within 10km) could also occur on the study site at least on occasion.  Most of these species would be reliant on forest and woodland habitat for shelter and refuge but some are likely to also utilise the more open grassland habitats of the study site for foraging purposes. 

No bird species listed under International Migratory Bird Agreements were recorded and the study site is not considered to provide critical or important habitat for these species or for other ‘migratory’ species listed under the EPBC Act.
Potential Impacts

The proposed Concept Plan for the Emirates Resort, including the component Landscape Strategy, incorporates a strong focus on the conservation of the natural environment and rehabilitation (where appropriate) of currently modified natural features.  The potential impacts of the proposed development on the study site on flora and fauna and their habitats have been reduced to a large extent by the incorporation of appropriate impact mitigation and environmental management measures into the proposed Concept Plan design and the Landscape Strategy.  

The potential impacts of the proposed development on native biota and their habitats will be largely confined to the proposed Access Corridor and Development Precincts of the site and involve those associated with the construction phase of the resort facilities and infrastructure (eg. habitat loss and modification etc.) and those possibly associated with the longer term operational phase of the resort (increased human access, lights and noise, potential for ongoing habitat degradation).  

Specific mitigation and environmental management measures have been incorporated into the proposed concept design as part of an iterative process to minimise such impacts on and surrounding the site, and in particular to reduce potential impacts on threatened species and their habitats.  These key mitigation measures are aimed primarily at minimising the total area of habitat loss and habitat modification and degradation, managing and rehabilitating native vegetation and riparian habitats, and improving existing habitat connectivity.  The potential adverse impacts of the proposed development on flora and fauna and their habitats on site and in surrounding National Parks will be further reduced through the implementation of a range of specific Environmental Management Plans (EMPs) under the Landscape Strategy for the site.  

Whilst there will still be some limited adverse impacts imposed upon some elements of the natural environment as a result of the proposed development, these impacts are not expected to impose a significant impact on the native biota, including threatened species and their habitats, which occur on the study site or in adjoining habitats. 

Significance of Impacts

The significance of likely impacts of the proposed future development on threatened species or their habitats listed under the TSC Act has been assessed according to s.5A of the EPA Act (the ‘8-part test’).  The assessments indicate that development on the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose “a significant effect” on the threatened biota recorded on site or which could potentially occur on occasion.  Consequently, a Species Impact Statement is not required for these species with respect to future development of the site.

None of the threatened fish species, aquatic macroinvertebrate or endangered populations currently listed pursuant to the Fisheries Management Act 1994 are of relevance to the aquatic habitats on the study site.  Consequently, the proposed development is not considered likely to impose a significant impact on any of these species, populations or their habitats.  

A detailed assessment of the criteria outlined in the EPBC Act Administrative Guidelines with respect to Matters of National Environmental Significance of relevance to the study site was beyond the scope of this study.  However, on the basis of the significance assessments undertaken pursuant to State legislation, it is considered unlikely that proposed future development under the Concept Plan would impose a significant impact on listed threatened and migratory species (eg. the Spotted-tailed Quoll and Regent Honeyeater) and the Greater Blue Mountains World Heritage Area.  The remaining “matters of national environmental significance” listed pursuant to the EPBC Act are not of relevance to the study site.

Conservation Outcome

It is considered that the likely limited adverse impacts of future development on the study site will be adequately offset by the retention and management of the majority of the site for conservation purposes and the contribution to vegetation rehabilitation and habitat creation and enhancement proposed under the Concept Plan and Landscape Strategy.  The proposed Landscape Strategy has the potential to result in a net increase in the total area of some vegetation types and to improve the condition and connectivity of areas of currently modified woodland and riparian habitats (where appropriate) hence making a positive contribution to the conservation of biodiversity on the study site and the wider locality.
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1 Introduction & Background

This Flora and Fauna Impact Assessment Report has been prepared to accompany the Concept Plan for the Emirates Luxury Resort, Wolgan Valley (Urbis JHD, 2005) submitted on behalf of Emirates Resorts (NSW) to the Minister for Planning for approval under the recently commenced Part 3A of the NSW Environmental Planning and Assessment Act, 1979 (EPA Act). 

The report describes the natural environment of the proposed development site and considers the potential impacts of the project on flora and fauna and their habitats in the context of the development Concept Plan and associated Landscape Strategy.  It should be read with reference to the Concept Plan (Urbis JHD, 2005). 

1.1 The Subject Site

The subject site is located approximately 190km northwest of Sydney CBD, within the Lithgow Local Government Area (Figure 1).  It is contained within the Wolgan Valley, 35km north of Lithgow and 3km south of Newnes.  The Valley is almost completely enclosed by steep talus slopes, which occur at the base of the sandstone cliffs of the surrounding escarpment (Figure 1).  The site extends from Wolgan Road in the north to an adjoining rural zoned property in the southwest and is separated from the remainder of the Wolgan Valley by Donkey Mountain.  Although most of the valley floor has been cleared, there are scattered trees in most grazed areas, as well as a narrow band of riparian vegetation along sections of the Wolgan River and Carnes Creek which traverse the site.  

The site is surrounded by extensive tracts of vegetated land including, Gardens of Stone National Park, which borders the site to the north and south, and Wollemi National Park to the east, both of which form part of the Greater Blue Mountains World Heritage Area (GBMWHA).  Newnes State Forest is located further to the south and Wolgan State Forest further to the west.

1.2 The Development Concept Plan

Emirates Resorts and Hotels propose the development of a luxury tourist resort comprising 40 hotel villas and associated facilities (Figure 2).  The main development area will be confined to the eastern central portion of the site either side of Carnes Creek with the majority of the remainder of the site used for passive recreation and environmental rehabilitation and conservation.

1.2.1 Design Principles

The site design aims to achieve an internationally recognised, high quality, environmentally sustainable luxury tourist development that attains world best practices (Urbis JHD, 2005).  With respect to the environment, the following design principles have been incorporated:

· Retain and conserve existing mature remnant trees and vegetation

· Re-establish endemic vegetation communities in appropriate locations

· Restore riparian zones with appropriate revegetation and creek bank stabilisation

· Control erosion through revegetation and innovative erosion control methods

· Preserve and restore (where appropriate) habitat areas for the different types of fauna on the site

· Encourage fauna activity within the site and resort through the planting of fauna habitat and food trees and vegetation

· Install water sensitive urban design strategies to manage, treat and recycle storm water

· Re-use the resort’s waste products through the installation of state-of-the-art sewerage treatment facilities

· Create management plans for feral animal and weed control, pasture and vegetation management, and wildlife protection.

1.2.2 Landscape Precincts

The site has been divided into five landscape precincts based on the existing landscape character and environment, and the proposed use and management of each area (Figure 3).  

Precinct 1 - the Development Precinct, comprises two sub-precincts where buildings are proposed within a managed landscape (Figure 2).  The resort, consisting of guest villas, the main building, conference centre and spa, is located either side of Carnes Creek.  The Manager’s accommodation, staff and maintenance facilities are located further north on the eastern bank of the Wolgan River.

Precinct 2 – the Riparian Corridor Precinct, comprises all areas within 50 metres of the banks of watercourses, primarily Wolgan River and Carnes Creek.

Precinct 3 – Access Corridor Precinct, comprises the road corridor between the main resort complex and Wolgan Road.

Precinct 4 – Managed Pasture Precincts, surrounding the Development Precincts and the northern end of the Access Corridor Precinct.

Precinct 5 – Nature Conservation Precinct, generally comprising the western half of the site and including the wetland areas and foothills fringing the site.

1.2.3 Landscape Strategy

A site-wide Landscape Strategy (Figure 4) has been prepared that responds to the precincts outlined above, the constraints imposed by bushfire and flood hazards, and the desire to preserve and rehabilitate natural ecological communities (Urbis JHD, 2005).  

Key features of the Landscape Strategy from an ecological perspective include:

· Revegetation of fringing foothills;

· Rehabilitation of wetlands;

· Creek revegetation and restoration; and

· Use of sensitive planting in landscaped areas.

Under the Draft Concept Plan and Landscape Strategy the proponent has also committed to the preparation of a range of Environmental Management Plans for subsequent separate approval and implementation, including:

· an Ecological Rehabilitation and Management Plan;

· a Feral Fauna Management Plan;

· a Weed Management Plan; 

· a Bushfire Hazard/Control Management Plan;

· an Erosion and Sedimentation Control Plan; and

· a Wastewater Management Plan.
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Figure 1
Location of the study site.
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Figure 2
Concept Plan.
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Figure 3
Landscape Precincts
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Figure 4
Sitewide Landscape Strategy.

1.3 Report Aims

The primary objectives of this study were to assess the potential impacts of the proposed development on flora and fauna (and their habitats) and to advise on the most appropriate impact mitigation and environmental management measures to avoid or minimise the potential for significant adverse impacts on native biota, including in particular threatened species and endangered ecological communities (as relevant).  

The specific aims of the Flora and Fauna Impact Assessment Report were as follows:

· to identify the plant species present or likely to occur and to describe and assess the condition of the plant communities on the study site;

· to determine the conservation significance of plant species and plant communities identified on the study site, or considered likely to occur;

· to identify the fauna species present or likely to occur on the study site, and to describe and assess fauna habitats on the study site;

· to determine the conservation significance of fauna species recorded or considered likely to occur on the study site; 

· to undertake a preliminary assessment of aquatic habitats and to assess the likelihood of threatened fish or aquatic macroinvertebrates occurring;

· to provide advice and recommendations regarding environmental management and impact amelioration measures to be implemented on the study site to reduce the potential for adverse impacts on the natural environment; 

· to determine the potential for adverse impacts to be imposed on native fauna or flora species, plant communities and habitats as a result of the proposed development; 

· to assess the site with respect to State Environmental Planning Policy No. 44 – Koala Habitat Protection (SEPP 44);

· to determine the likely significance of impacts on any “threatened species, populations or ecological communities” listed under the NSW Threatened Species Conservation Act, 1995 (TSC Act), pursuant to s.5A of the Environmental Planning and Assessment Act, 1979 (EPA Act) and to determine the requirement or otherwise for the preparation of a Species Impact Statement for the proposed development; and

· to provide preliminary consideration of the potential for a significant impact on any Matters of National Environmental Significance listed pursuant to the Commonwealth Environment Protection & Biodiversity Conservation Act, 1999 (EPBC Act) and to advise on the potential requirement or otherwise for Referral to the Commonwealth Minister for the Environment for Development Approval.

2 Methods

2.1 Desktop Review

A desktop review was undertaken prior to the flora surveys to determine the study site’s regional and local context, and to obtain information regarding native flora and fauna species in the locality.  This involved examination of topographic maps and aerial photography of the study site and surrounding lands and an appraisal of relevant literature and previous regional and local flora and fauna studies. 

A search of the Department of Environment and Conservation (DEC) Wildlife Atlas and Australian Museum database for threatened flora and fauna species previously recorded within a 10km radius of the study site was also conducted.  A search of the Australian Museum Fish Collection records for the study site was also carried out with particular reference to listed threatened fish species.

Reviewed texts included Keith (2004) and Benson & Keith (1990) for vegetation descriptions and Fairley (2004), Briggs & Leigh (1996), and NSW DEC flora and fauna species profile sheets for threatened flora species recorded in the area.  Large-scale vegetation mapping of the Wallerawang (Benson & Keith, 1990) and of NSW (Southern Section) by Keith (2004) was reviewed.

2.2
Flora Survey

Flora field surveys were conducted from 3rd to 5th August 2005.  A general survey was carried out over the entire site, with detailed surveys concentrated in the proposed Development and Access Corridor Precincts, along watercourses and in associated swamps, and in vegetation on the fringing lower slopes.  A botanic survey, as outlined by York, Binns & Shields (1991), was undertaken to determine the location, condition and extent of native vegetation on the study site.  The vegetation types present are described according to the classifications used by Keith (2004) in the regional context, and Benson & Keith (1990) in the local context.  A plant species list was established and plant species occurrence within vegetation types was noted.  

Plant species are named according to Harden (1992-2002).  Some commonly occurring mosses and allied plants are named to Genus level according to Meagher & Fuhrer (2003).  Identification of some forbs and grasses in pastures and wetlands was difficult because of heavy grazing or because of an absence of flowers or fruits.  No terrestrial orchids were recorded during the survey.  It is possible that emerging orchid shoots are grazed by livestock, but it is also possible that no species that occur on the study site were flowering during the survey, and were therefore overlooked.

Specific searches were also undertaken for plant species of conservation significance using the “Random Meander Technique” (Cropper, 1993), which involves the selection of areas of potential habitat for particular species, and the conduct of dedicated searches within those areas.  The species for which searches were undertaken were determined with reference to the DEC database and included species previously recorded within a 10km radius of the study site.
2.3
Fauna Survey

Fauna field surveys were conducted between the 1st and 5th August 2005 by a team of two field ecologists.  Field investigations were undertaken at designated survey sites throughout the study site and on adjoining lands.  Survey sites were located in areas representative of the different habitat types present and were situated in particular in the vicinity of the proposed development and access precincts (Figure 5).  The survey sites indicated on Figure 5 represent an approximate central point around which a broad radius (up to 500+ m) was surveyed.

The survey methods included techniques to detect the presence of different fauna groups and to target specific threatened species.  Emphasis was placed on the identification of habitats and specific resource availability for threatened fauna species known to occur in the locality but which may have been difficult to detect or absent from the site given the timing of the survey in the cooler month of August (see Survey Limitations below).

A summary of the survey methods and effort and fauna groups and species targeted is provided in Table 1.

2.1.1 Habitat Surveys and Assessment

Habitat assessment involved walked traverses of representative areas of all habitat types on site and on immediately adjoining lands, concentrating in particular on those habitats along the eastern boundary where the proposed Development and Access Coridor Precincts will be located.  Attention was paid to detecting relevant features or resources for native fauna (in particular threatened species) known from the locality, such as specific food trees, understorey and groundcover vegetation, hollow-bearing trees, rock outcrops, hollow logs and other woody ground debris, and water features etc.  Habitat searches included investigations of trees on the study site for evidence of native fauna (eg. nesting material, owl white-wash, dreys, evidence of foraging), and general searches for other indirect evidence (eg. scats, prints, remains, feathers, bones, fur, nests, burrows and diggings).  Scats were collected and identified.  Tree-hollows, fallen logs, rock overhangs (present off-site), burrows and other potential den sites were inspected for evidence of use by fauna (eg. worn entrances, scats, whitewash).  

Aquatic habitat assessments were conducted along the watercourses on site.  Prior to the field investigations a search of the Australian Museum Fish database was conducted to determine threatened fish species previously recorded in the locality.  Habitat assessments were undertaken to determine the likelihood of any threatened fish or freshwater aquatic invertebrate species being present.  The habitat survey also determined whether any key threatening processes as described in the Fisheries Management Act, 1994 (FM Act) have the potential to occur or be exacerbated as part of the proposed development.  Particular attention was paid to detecting features of potential relevance for aquatic fauna, including the nature of the banks and channel substrate, water depth and flows, and the presence of aquatic vegetation, fringing riparian vegetation and woody debris.  
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Figure 5
Fauna survey locations on the study site and in adjoining areas.  Note: fauna survey locations represent a central point around which a broad radius (up to 500+ m) was surveyed. 

Table 1
Summary of fauna survey techniques and effort on the study site and on adjoining lands.

	Fauna Groups Targeted
	Survey Method
	Site Surveyed
	Date
	Time
	Survey Effort

	General fauna surveys
	Diurnal hand searches for reptiles and frogs in areas of suitable habitat and observation/ auditory birds mammals


	13
	01/08/05
	1330 - 1430
	2

	
	
	10
	02/08/05
	1045 - 1145
	2

	
	
	7
	02/08/05
	1200 - 1245
	1.5

	
	
	2
	03/08/05
	1400 – 1500
	2

	
	
	11
	04/08/05
	1330 - 1600
	5

	
	
	15
	05/08/05
	1000 - 1100
	2

	
	
	12.5 hours

	Diurnal Birds
	Observation and Call Identification
	1
	02/08/05
	0730 - 0830
	2

	
	
	13
	02/08/05
	0840 - 0940
	2

	
	
	12
	03/08/05
	0730 - 0830
	2

	
	
	5
	03/08/05
	0900 - 1000
	2

	
	
	4
	04/08/05
	0730 - 0830
	2

	
	
	7
	04/08/05
	0840 - 0910
	1

	
	
	11 hours

	Nocturnal Birds
	Call Playback and Call Identification
	13
	02/08/05
	1910 - 2000
	50 mins

	
	
	12
	03/08/05
	1900 - 1950
	50 mins

	
	
	11
	03/08/05
	2000 - 2050
	50 mins

	
	
	2.5 hours 

	Mammal and Nocturnal Birds
	Spotlight Surveys
	1 and 2
	01/08/05
	1920 - 2020
	2

	
	
	10
	01/08/05
	2030 - 2130
	2

	
	
	13
	02/08/05
	1815 - 1915
	2

	
	
	6
	02/08/05
	1955 - 2055
	2

	
	
	12
	03/08/05
	1800 - 1900
	2

	
	
	11
	03/08/05
	1920 - 2020
	2

	
	
	1
	03/08/05
	2110 - 2210
	2

	
	
	4
	04/08/05
	1900 - 2000
	2

	
	
	5
	04/08/05
	2020 - 2120
	2

	
	
	18 hours

	Predatory mammals
	Sand plots baited with chicken carcass
	ST5
	02/08/08 – 05/08/05
	3 trap-nights

	
	
	ST2
	02/08/08 – 05/08/05
	3 trap-nights

	
	
	ST3
	02/08/08 – 05/08/05
	3 trap-nights

	
	
	ST4
	02/08/08 – 05/08/05
	3 trap-nights

	
	
	ST1
	02/08/08 – 05/08/05
	3 trap-nights

	
	
	15 trap-nights

	Microbats
	Anabat II ultrasonic call recording (hand-held while spotlighting)
	1and 2
	01/08/05
	1920 - 2020
	2

	
	
	10
	01/08/05
	2030 - 2130
	2

	
	
	13
	02/08/05
	1815 - 1915
	2

	
	
	6
	02/08/05
	1955 - 2055
	2

	
	
	12
	03/08/05
	1800 - 1900
	2

	
	
	11
	03/08/05
	1920 - 2020
	2

	
	
	1
	03/08/05
	2110 - 2210
	2

	
	
	4
	04/08/05
	1900 - 2000
	2

	
	
	5
	04/08/05
	2020 - 2120
	2

	
	
	18 hours

	Microbats
	Harp Trapping (three large and one half sized traps)
	H7
	01/08/05 – 02/08/05
	2 trap-nights

	
	
	H3
	01/08/05 – 02/08/05
	2 trap-nights

	
	
	H5
	01/08/05 – 02/08/05
	2 trap-nights

	
	
	H4
	01/08/05 – 02/08/05
	2 trap-nights

	
	
	H6
	03/08/05 – 04/08/05
	2 trap-nights

	
	
	H2
	03/08/05 – 04/08/05
	2 trap-nights

	
	
	H1
	03/08/05 – 04/08/05 
	4 trap-nights

	
	
	16 trap-nights


Diurnal Hand Searches for Reptiles and Frogs

Surveys for reptiles and frogs were carried out at all sites and opportunistically across the study site (Figure 5).  Survey techniques employed targeted all frog and reptile species potentially occurring in the study site, and included:

· diurnal searches for sheltering or basking frogs and reptiles in areas of suitablr habitat;

· listening for frog calls diurnally and nocturnally;

· active shelter searches for herpetofauna under logs, rocks and other debris; and

· nocturnal spotlighting.

Habitats suitable for reptiles, including loose rocks, fallen branches, domestic litter and any other materials likely to provide refuge habitat were searched at each of the surveys sites.  All opportunistic sightings of reptiles were recorded. 

Spotlight surveys for frogs involved searching for active and/or calling frogs in areas of suitable habitat if present at each of the survey sites.  Dams and other water-bodies were specifically targeted for amphibians and searches were carried out along the water edges and in aquatic and riparian vegetation (where present) along the banks of Carnes Creek and the Wolgan River to a distance of 5 to 10 m either side of the channel bed.  Individuals of all frog species seen and/or heard calling during the searches were identified in accordance with Cogger (2000) and Robinson (1993).

2.1.2 Avifauna Observations and Call Identification

Dedicated surveys for diurnal birds were carried out each morning between 2 and 5 August 2005 at all survey sites and opportunistically across the site.  Surveys were undertaken in all habitat types present and targeted all bird species potentially occurring in the study site, including in particular threatened species previously recorded in the locality.  

Surveys involved foot traverses, stopping at various points along the traverse for five to ten minutes to identify particular species.  Birds were identified by observation with binoculars in accordance with Pizzey & Knight (1997) and/or call identification.

Diurnal bird surveys included searches for features such as large raptor nests and for specific feed trees (eg. Allocasuarina species for the Glossy Black-cockatoo, and mistletoe for the Painted Honeyeater).  Water and wading bird species were targeted at water bodies and wetland locations in the study site.  

2.1.3 Call Playback and Call Identification

Call playback surveys for the Powerful Owl (Ninox strenua), Barking Owl (Ninox connivens), Masked Owl (Tyto novaehollandiae), Sooty Owl (Tyto tenebricosa) and Bush Stone-curlew (Burhinus grallarius) were conducted over four nights between 1 and 4 August 2005 (Table 1).  Surveys involved an initial listening period of approximately 10 minutes, call playing for five minutes, followed by a listening period of two minutes (undertaken separately for each species), and a final listening period of approximately 10 minutes.  The local area was then serached using spotlights to potentially detect species drawn to the location by the calls.  Calls were played through a good quality Sanyo portable cassette tape player connected to a Toa (ER-409) 15-watt megaphone.  Potential habitats for nocturnal bird species were also targeted during spotlighting surveys (see below).

2.1.4 Spotlight Surveys

Spotlight searches for nocturnally active mammals, birds and herpetofauna, including dedicated listening periods for fauna vocalisations, were carried out on the nights of 3, 4, 5 and 6 August throughout the site (Table 1).  Species were identified by observation under spotlight or by call identification.  Mammal identifications were in accordance with Strahan (1995).  

Each survey involved a series of transects conducted on foot at approximately one km/h or from a vehicle travelling at approximately 5 km/h.  Walked transects were undertaken at each of the designated surevy sites (Figure 5) and along watercourses and on vegetated slopes where vehicle access was limited due to the terrain or the density of vegetation.  Vehicle transects were conducted throughout the site (where access was possible) to target a larger area per unit of survey time.  

Surveys commenced at dusk and targeted areas with trees with hollows to detect arboreal mammals, forest owls and bats emerging from diurnal roosts to forage.  The open pasture areas and the ecotone formed with vegetated lower foothills were surveyed for larger ground-dwelling mammals, including the Tiger Quoll (Dasyurus maculatus), Wombats (Vombatis ursinus) and macropods (eg. Common Wallaroo, Eastern Grey Kangaroo, Red-necked Wallaby and Swamp Wallaby).  Special attention was given to areas with potential Koala (Phascolarctos cinereus) food trees. 

2.1.5 Sand Plots 

Sand plots were deployed at suitable locations (Figure 5) to target predatory species (eg. Spotted-tailed Quolls).  At each of these locations, a 1 x 1 metre area was cleared of litter and debris and material suitable for recording and retaining animal prints (usually fine sand) was collected locally and spread across the cleared area.  A bait (chicken carcass) was placed in the centre of the plot to attract passing predators.  Five sand plots were established on the 2nd August and examined each morning (3rd -5th August) for prints.  Prints were identified to species and the carcass replaced if it had been removed. 

2.1.6 Microchiropteran Bat Surveys

Microchiropteran bat ultrasonic call recording was carried out in the early evening from the 1st to the 4th of August 2005 using two Anabat II call detectors (Table 1).  Recordings were made from hand-held Anabats which were carried during spotlight surveys where microbats were likely to forage or take water after leaving their diurnal roost.  Analysis of bat call recordings was undertaken by Ray Williams (Ecotone Ecological Consultants).

Four harp traps were deployed at seven locations across the site targeting areas of suitable habitat in the vicinity of the proposed development and access corridor precincts (Figure 5).  Three large and one half-sized Austbat traps were placed in areas likely to constitute bat flyways including along Carnes Creek, Wolgan River, and farm trails lined by canopy trees. 

2.1.7 Invertebrate Surveys

Comprehensive surveys for invertebrate species were beyond the scope of the fauna survey.  However, surveys were undertaken for two threatened invertebrate species listed on the Schedules of the TSC Act, the Giant Dragonfly and Purple Copper Butterfly, previously recorded in the wider locality.  Surveys concentrated on the detection of suitable habitat for theses species on the basis that neither species would likely be detected on site (even if present) given the timing of the fauna surveys in early August.

The Giant Dragonfly does not emerge from larval burrows located in permanent swamps and bogs until October-November (DEC, 2005a).  As such, surveys concentrated on assessing the suitability of wetland/swamp habitat in low-lying areas in the western portion of the study site for this species and inspections for the presence of larval burrows.  Despite the unlikelihood of emergent adults being present, visual scans for flying dragonflies were also conducted in these areas.

The occurrence of the Purple Copper Butterfly at any particular site is reliant on the presence of the critical larval food plant Blackthorn Bursaria spinosa subsp. lasiophllya, as well as the attendant ant Anonychomyra itinerans.  The Purple Copper Butterfly was unlikely to be detected on site (even if present) given that pupation occurs underground in the nests of Anonychomyra itinerans between December and August and adults do not emerge until between August and November, with a two-week peak activity period in September (DEC 2005b).  As such dedicated surveys were undertaken for the presence of Bursaria spinosa subsp. lasiophllya throughout the site to determine the species potential presence.
Habitat assessment was also undertaken to deterime the potential presence of Adams Emerald Dragonfly a threatened species listed under the EPBC Act.  Whilst the study site is considered unlikley to provide preferred habitat given the extensive degradation of the watercourses, including loss of riparian vegetation and extensive erosion and sedimentation, it is located within the potential distribution of this species as defined by NSW Fisheries (2002). 

2.1.8 Opportunistic Records

Opportunistic records of all fauna species (seen or heard) were maintained throughout the fauna habitat survey period, and an inventory compiled of fauna species recorded.  Fauna identifications conform to nomenclature in Christidis & Boles (1994) for avifauna, Cogger (2000) for herpetofauna and Strahan (1995) for terrestrial and arboreal mammals.

2.1.9 Survey Limitations

Weather conditions during the habitat assessment surveys were mild to cool, ranging between 18ºC during daylight hours to 0ºC with frosts overnight.  Some cloud cover and a small amount of rain fell on the evening of the 3rd August.  The weather conditions were considered suitable for the detection of many native fauna groups, although the cooler conditions are likely to have limited herpetofauna and microbat activity and hence the likely detection of these species.  

Field surveys conducted during one season and for a relatively short period are expected to detect only a sample of the total species present within the area surveyed.  To maximise the chance of detecting as many fauna species as possible the surveys sampled all habitat types present on site, used recognised survey techniques to target fauna groups and threatened species and were timed to coincide as far as possible with the known high activity periods of specific fauna groups (eg. early morning bird surveys and dusk surveys).

Despite this, the surveys conducted would not be able to detect the presence of all species that occur in the study site over an extended time period, as some species may occur seasonally in the region or locality (eg. Swift Parrot), utilise different areas periodically (as a component of a more extensive home range) or become dominant or active at different times of the year.  Whilst the surveys conducted provide an indicative baseline of the species present, repeat surveys during different years, seasons and prevailing conditions would be required to determine the full suite of fauna species which occur within the habitats of the study site. 
For these reasons, the conclusions of this study are drawn from a variety of data in addition to the field data collected during this investigation.  Where it is considered that a threatened species may not have been detected during the surveys because more extensive surveying was required or the likelihood of observing an individual of the species was reduced because of seasonal or climatic factors, then this has been indicated in the report.  Where appropriate, an indication of likelihood of occurrence has been assessed, on the basis of previous records in the locality and habitat availability.

As noted above (Section 2.3.8), the field survey was conducted at time unsuitable for the detection of adult forms of the threatened Giant Dragonfly and Purple Copper Butterfly, relying on habitat assessment to provide an indication of the potential presence of these species.  However, the Purple Copper Butterfly is not anticipated to occur on site given the absence of Bursaria spinosa subspp. lasiophylla the known larval host plant critical for the lifecycle and therefore occurrence of this species at a particular site.  Further investigations for the Giant Dragonfly during October to November would be required to determine this species presence, although the swamp habitat on site has been severely degraded by grazing cattle and is not considered to provide optimal habitat for this species.  There is a potential that subsequent surveys may still fail to detect this species even if present on site given that the underground larval stage may last up to 10 years (DEC, 2005).

Dedicated aquatic macroinvertebrate sampling surveys would be required to more accurately determine the presence or otherwise of larvae of Adams Emerald Dragonfly.  However, specimens have been previously found in small creeks with gravel or sandy bottoms, in narrow shaded riffle zones with moss and rich riparian vegetation (NSW Fisheries, 2002) and such habitats are not currently present on site.

3 General Description of the Study Site

The study site extends across a large valley, which is almost completely surrounded by steep talus slopes, which occur at the base of sandstone cliffs (Figure 1).  Topography of the valley floor varies from level to gently inclined, while the topography of the margins vary from moderately inclined to very steep.  Wolgan River and Carnes Creek pass through the study site and a series of drainage lines, which originate in valleys on the talus slopes flow through wetlands before emptying into the river or creek.

Most of the valley floor has been cleared, although there are scattered trees in the open pasture areas as well as a narrow band of riparian vegetation along sections of Wolgan River and Carnes Creek.  Woodland or open-forest stands occur on the fringing foothills and extend up onto higher slopes within National Park lands surrounding the study area.  All of the native vegetation on the study site, including the vegetated lower slopes, sedge wetlands and riparian vegetation, has been substantially modified as a result of clearing, grazing of livestock and weed invasion.  Riparian vegetation along the Wolgan River and Carnes Creek occurs in disjunct linear stands and sections of the River at the northern end of the valley have undermined banks and trees with exposed roots.  Sedge species are common in wetland areas, although aquatic species in farm dams are mostly heavily grazed.  The pasture areas include a mixture of native and introduced grass species.  Some exotic ornamental or fruit trees occur near farm dwellings.

Nine noxious weed species and a variety of introduced grass species occur on the study site.  Many of these species, in particular introduced grasses, are currently being kept in check by grazing and there is evidence of active control of some species in some areas.  

4 Vegetation Results

4.1 Native Plant Species

A total of 191 native plant species have been recorded on the study site.  A plant species list is included as Appendix A.  Most of the native plant species recorded are associated with the woodland on the lower slopes fringing the study site and along the Wolgan River and Carnes Creek.  Some wetland plant species occur along the creek lines and around farm dams, although identification is difficult given heavy grazing. 

4.2 Introduced Plant Species

Forty-three introduced plant species were recorded on the study site (Appendix A).  Eight plant species listed as noxious weeds in the Lithgow Local Government Area under the NSW Noxious Weeds Act, 1993 were recorded on the study site, as described below.  

· Eragrostis curvula was recorded in the valley and on the site for staff area, but is not common.

· Rubus fruticosus occurs throughout the site, although there is evidence of past control of larger patches.  This species mainly occurs as small, isolated plants along vegetation margins.  Extensive, dense stands occur in the drainage line on adjoining private land to the west of the study site.

· Carduus nutans and Onopordum sp. were recorded as a few isolated occurrences in the valley.  All individuals were dead, although it could not be confirmed whether they had been sprayed, or had reached the end of their life cycle.

· Rosa rubiginosa occurs throughout the site, mainly near forest edges.

· Raphanus raphanistrum occurs in some paddocks, although not in large numbers.

· Salix fragilis and S. babylonica occur along some sections of the banks of Carne Creek, and also along the wetland near the south-western border of the site.

One additional noxious species, Nassella trichotoma, was not recorded on the study site during the field investigations, but is considered a potential invader.  

4.3 Vegetation Types Recorded

Five vegetation types were identified on the study site:

1 Talus-slope woodland: occurs along most sections of lower slopes;

2 Talus-slope open-forest: occurs on some sections of upper slopes;

3 Montane gully forest: is not well-defined but generally occurs as a gradient with Talus-slope open-forest;

4 Cox’s River swamps (sedgeland), occurs along the main drainage lines in the south-west of the study site;

5 Tablelands Grassy Woodlands Complex: occurs as remnant stands on low rises within the valley, and on the river banks, especially at the northern end of the valley as well as on both sides of the road to Newnes.

Open grassland dominated by introduced pasture grasses with scattered trees occurs throughout valley floor.

The location and extent of vegetation types recorded on the study site are indicated on Figure 6.  Vegetation types are described below with respective community classifications from previous mapping exercises undertaken in the locality and region indicated (Benson & Keth 1990; Keith 2004).
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Figure 6
Vegetation types recorded on the study site and on adjoining lands

4.3.1 Talus-Slope Woodland

Map Unit 10i Talus-slope Woodland (Benson & Keith, 1990); Southern Tableland Dry Sclerophyll Forests (Keith, 2004)

Community Structure

Trees to 22m, with Foliage Projective Cover FPC (see Specht & Specht, 1999) of 20 to 30%.  Mid-storey sparse to 2m and ground-cover generally grazed to ground-level.  Ferns and edible forbs generally restricted to groups of sandstone boulders.

Distribution and Floristics

This vegetation type occurs along most sections of lower slopes, although floristics vary according to factors such as aspect and altitude.  Eucalyptus racemosa subsp. rossii, E. macrorhyncha and E. polyanthemos are consistent on all slopes, with Angophora floribunda occurring on north and west-facing lower slopes and E. blakeleyi and E. albens occurring on east-facing slopes.  On mid-slopes, E. punctata and E. melliodora are common on west and east-facing slopes, and Brachychiton populneus and Callitris endlicheri on north and south-facing slopes.  On some sections of upper slopes, especially those facing east or south, E. cypellocarpa, E. eugenioides, E. punctata, E. albens and E. (?) tereticornis occur in Open-forest.  Ironbark species are noticeably lacking from these vegetation stands, although E. fibrosa and E. crebra are listed as occurring within this vegetation type by Benson & Keith (1990).

Shrub species include Allocasuarina verticillata, Allocasuarina littoralis, Dodonaea viscosa subsp. angustissima, Dodonaea multijuga, Acacia obtusifolia, Acacia falciformis, Lissanthe strigosa, Indigofera australis and Breynia oblongifolia.  Pteridium esculentum is the most common fern, with Adiantum aethiopicum, Doodia aspera and Pellaea falcata occurring near sandstone boulders.  Pyrrosia rupestris grows on some boulders.  Herbs and sedges such as Lomandra longifolia, Dichondra repens and Ajuga australis are generally heavily grazed.

4.3.2 Talus-Slope Open Forest

Map Unit 10i Talus-slope Open-forest (Benson & Keith, 1990)

Structure

Trees are to 28m, with FPC from 30 to 50%.  There is a sparse to very sparse mid-storey of seedling eucalypts and shrubs, to 3m.  Ground-cover is sparse and usually grazed to ground-level.

Distribution and Floristics

On some sections of upper slopes, especially those facing east or south, E. cypellocarpa, E. eugenioides, E. punctata, E. albens and E. (?) tereticornis occur.  Acacia falciformis, Breynia oblongifolia, Indigofera australis, Persoonia linearis, Leptomeria acida and Leucopogon muticus are common shrub species.  Ajuga australis, Lomandra spp., Gahnia spp. and Pellaea falcata occur as ground-covers.

Montane Gully Forest
Map Unit 9j - Montane Gully Forest (Benson & Keith, 1990); Southern Escarpment Wet Sclerophyll Forests (Keith, 2004)

Structure

Trees are to 35m, but more typically to 25m with FPC from 40 to 60%.  Shrubs and seedling eucalypts to 4m occur, with FPC generally less than 20%.  Groundcovers do not form dense mats, but are wide-spread.

Distribution and Floristics

This vegetation type is not usually well-defined, and generally occurs as a gradient with Talus Slope Open-forest.  E. cypellocarpa, E. dalrympleana, E. eugenioides and E. punctata are common, with E. fastigata and E. oreades mainly restricted to upper sections of gullies.  Areas of this vegetation type occur on east-facing and north and south-facing slopes.  Shrub and ground-cover species include Acacia buxifolia, Acacia verniciflua, Podolobium ilicifolium, Gahnia sp. (heavily grazed), Hardenbergia violacea, Pratia pedunculata, Stellaria pungens, Clematis aristata and Acaena novae-zelandiae.

4.3.3 Cox’s River Swamps (Sedgeland)

Aff. Map Unit 20b - Cox’s River Swamps (Sedgeland) (Benson & Keith, 1990); Montane Bogs and Fens (Keith, 2004)

Structure

Grasses and sedges to 1.5m, with some emergent trees and shrubs.  Some aquatic plants occur in ponds, although they are generally heavily grazed.

Distribution and Floristics

This vegetation type occurs along the main low-lying drainage lines in the south-west part of the study site.  The vegetation is generally heavily grazed and disturbed by animal traffic, hence identification of many herbs, especially grasses, is difficult.  Common species include Carex fascicularis, C. gaudichadiana and Rumex brownii.  Occasional species include Poa labillardieri, Typha orientalis, Phragmites australis and Philydrum lanuginosum.  Weed species include Rubus fruticosus, Salix (?) fragilis and one individual of Pinus (?) pinaster. 

4.3.4 Tablelands Grassy Woodland Complex

Map Unit 10h - Tablelands Grassy Woodland Complex (Benson & Keith, 1990); Aff. Southern Tableland Dry Sclerophyll Forest (Keith, 2004)

Structure

Small groups or narrow bands of trees to 25m, usually with grassy understorey.  Some shrubs, usually in narrow bands occur on some steep creekbanks.

Distribution and Floristics

This vegetation type occurs as remnant stands on low rises within the valley, as well as on both sides of the road to Newnes.  Eucalyptus mannifera and E. dives occur in the area around the farmhouses, while Eucalyptus racemosa subsp. rossii, E. macrorhyncha and E. polyanthemos are common at the north end of the valley.  E. viminalis, Casuarina cunninghamiana, Angophora floribunda and E. bridgesiana are common on the river banks, especially at the northern end of the valley.  Shrub species include Hakea salicifolia, Callistemon citrinus, Acacia filicifolia and Acacia implexa.  Leptospermum polygalifolium subsp. transmontanum is the most commonly occurring species along creeklines.

4.4 Conservation Significance

4.4.1 Threatened Plants Listed under the TSC and EPBC Acts

No threatened plant species of state or national conservation significance listed under the TSC Act or EPBC Act were recorded on the study site during the targeted threatened plant surveys carried out in August 2005.  

Sixteen threatened species are listed on the DEC Wildlife Atlas as occurring within the locality of the study site (Table 2).  Previously recorded occurrences of these species in areas adjacent to the study site are indicated on Figure 7.  It is possible that some individuals of the species that are listed as “possible” in Table 2 occur within vegetated stands on escarpment slopes and have either been overlooked, or were not visible because of grazing.  Once cattle and horses are excluded from all foothills and escarpment vegetation, it is likely that a larger number of additional native plant species will become evident.

One species, Eucalyptus cannonii, is noted on the DEC Wildlife Atlas as having previously been recorded on the study site (Figure 7).  Stringybarks are uncommon on the valley floor, where development may take place.  No specimens of Eucalyptus cannonii were recorded on the study site despite the inspection of all Stringybarks surveyed for the “…angular buds and larger fruits….with short pedicels…” which distinguishes this species from E. macrorhyncha. (NSW NPWS, 2000).

4.4.2 Additional Plant Species of Conservation Significance

The following rare or threatened Australian plant species (ROTAPS) listed by Briggs & Leigh (1996) which are considered of regional significance have been recorded in areas adjacent to the study site:

· Banksia penicillata has a ROTAP rating of 3RC
-  (see Briggs & Leigh, 1996) and occurs in dry open forest and woodland, often around rocky outcrops, especially pagoda formations.  Fairley (2004) and Cox (1996) recorded this species to the south of the Glow Worm Tunnel.

· Acacia asparagoides has a ROTAP rating of 2R and occurs on sandy soils in dry eucalypt forest and rocky heaths.  This species has been recorded in Newnes SF (Fairley, 2004).

· Leucochrysum graminofolium occurs on exposed sites on sandy soils from Lithgow to Newnes (Fairley, 2004) and has a ROTAP rating of 3EC-.  This species occurs to the south of the Glow Worm Tunnel (Cox, 1996).

· Epacris muelleri occurs on damp sandstone rock faces in sheltered locations and has a ROTAP rating of 3RC-.  Cox (1996) has recorded this species at several locations on the track to the Glow Worm Tunnel.

· Leptospermum spectabile has been recorded in sandstone gorges of Colo River in Wollemi NP and has a ROTAP rating of 2RC- (Fairley, 2004).

No individuals of any of these species were recorded on the study site during the surveys in August 2005.  It is likely that only Acacia asparagoides has suitable habitat on the study site.

Table 2
Plant species of state and national conservation significance previously recorded within the locality of the study site (NPWS Wildlife Atlas, 2005).

	Plant Name
	TSC

Act
	EPBC

Act
	Preferred Habitat
	Appropriate Habitat Present

	Haloragodendron sp. aff. lucasii
	E
	E
	Moist sandy loam in sheltered aspects and on gentle slopes below cliff lines near creeks.
	possible

	Grevillea obtusiflora subsp.

   fecunda
	E
	E
	Sandy loam soils in open low scrub beneath dry sclerophyll forest.
	possible

	Asterolasia buxifolia
	E
	-
	“Probably grows in sclerophyll forest; known only from a collection in 1834 from the Bells Road area (Harden, 2002).

“….recollected….in 1994….at Hartley” (Fairley, 2004).
	unlikely

	Darwinia peduncularis
	V
	-
	Dry sclerophyll forest on sandstone hillsides and ridges.
	possible

	Leionema sympetalum
	V
	-
	Rocky outcrops in dry sclerophyll forest.
	possible

	Philotheca ericifolia
	V
	-
	Dry sclerophyll forest and heath.
	possible

	Derwentia blakelyi
	V
	-
	Eucalypt forest from 650-950 alt.
	possible

	Boronia deanei
	V
	V
	Swamps on Newnes Plateau.
	unliklely

	Eucalyptus cannonii
	V
	V
	Sclerophyll woodland on shallow soils on rises from Rylstone to upper Wolgan Valley.

Ecotone between Tablelands Grassy Woodland and Talus-Slope Woodland
	possible

	Grevillea evansiana
	V
	V
	Sandy soils on sandstone pagodas or broad, sandy flats.
	unlikely

	Persoonia hindii
	E
	
	Recorded from near Paddys Creek in Newnes SF in dry sclerophyll forests and woodland on sandstone soils.
	possible

	Persoonia marginata
	V
	V
	Tablelands Grassy Woodlands on Shoalhaven Group sediments.
	unlikely

	Pomaderris brunnea
	V
	-
	Recorded near a tributary of the Colo River in Wollemi NP.
	unlikely


Table 2 cont
Plant species of state and national conservation significance previously recorded within the locality of the study site (NPWS Wildlife Atlas, 2005).

	Plant Name
	TSC

Act
	EPBC

Act
	Preferred Habitat
	Appropriate Habitat Present

	Prostanthera cryptandroides subsp. cryptandroides
	V
	V
	Talus-Slope Woodlands where Eucalyptus fibrosa dominant.
	unlikely

	Prostanthera stricta
	V
	V
	Steep rocky sideslopes, cliff lines, sandstone platforms or gentle slopes with exposed sandstone outcroppings. 
	possible

	Apatophyllum constablei
	E
	-
	Recorded on a rocky hillside at the base of sandstone cliffs near Glen Davis.
	unlikely


V = Vulnerable Species      E = Endangered Species

4.4.3 Endangered Ecological Communities

None of the vegetation types recorded on the study site are listed as endangered ecological communities under the TSC Act or as threatened ecological communities listed under the EPBC Act.  The native vegetation types present are extensively distributed in the locality and region and are well represented in the surrounding National Parks.

The NSW Scientific Committee has listed Newnes Plateau Shrub Swamp as an endangered ecological community under Part 3 of Schedule 1 of the TSC Act, 1995.  The swamp vegetation on the study site does not contain the suite of shrub species which are described in the Final Determination, nor is the appropriate habitat represented on the study site.
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Figure 7
Threatened plant species previously recorded within the locality of the site (DEC Wildlife Atlas, 2005).
5 Fauna Results

5.1 Overview of Fauna Habitats

The site and surrounding lands provide habitat for a wide range of fauna species, including those reliant on woodland/forest, woodland/grassland ecotone, riparian/wetland and open grassland habitats.  The vegetated lower foothills that fringe the site are contiguous with large and continuous tracts of open forest vegetation and fauna habitat within the adjoining Gardens of Stone and Wollemi National Parks.  These national parks contribute to the extensive Greater Blue Mountains World Heritage area (GBMWHA) and provide more mature, less disturbed habitat for fauna which require high structural and floristic diversity and old growth elements (eg. tree-hollows).  

The open grassland/pasture consisting of introduced and native grasses and the ecotone formed with fringing wooded slopes provides habitat for species that forage in more open areas and edge specialists, including a variety of ground-foraging birds, macropods and wombats.  Scattered canopy trees within the open grassland area also provide perching, foraging and refuge habitat for bird species.

Riparian habitats and low-lying wetlands, despite their modified and degraded nature, provide habitat for a range of frogs, reptiles, birds and mammals.  Aquatic habitats associated with the Wolgan River and Carnes Creek are also likely to provide habitat for a range of common fish and macroinvertebrate fauna.  Small farm dams have been heavily impacted by grazing stock but also provide some limited aquatic habitat on the study site.

5.1.1 Aquatic, Riparian and Wetland Habitats 

Carnes Creek and the Wolgan River traverse the centre of the main two arms of the Wolgan Valley (Figure 1).  Both have been highly modified as a result of vegetation clearing, erosion and grazing with changes in creek structure most apparent following extensive flooding in the 1990’s (Andrew Wood pers comm).  Structured riparian vegetation is restricted to the northern half of the Wolgan River, north of the Homestead, and is mostly absent from the western portion with the exception of several small isolated stands of regenerating trees.  Carnes Creek has a treed overstorey and understorey elements for most of its length, and is in best condition in the far south-east of the study site.  

The creek and river are heavily eroded and the channel beds have a heavy sediment deposition in many areas.  The undermined banks are very unstable and appear to be eroding continually.  In some northern sections of the Wolgan River, banks are particularly undermined exposing the low level soil profile and the roots of large riparian trees.  Cattle and wombats, are compounding the erosion problem, with bank disturbance as a result of hard-hoofed stock and burrowing activities apparently exacerbating the extent of bank ‘wash-outs’ in high water events.  The lower reaches of the Wolgan River are particularly bad and evidence of large ‘wash-outs’ was present in some areas.  

During the field investigations both the river and creek were flowing, although a number of still ponds (or billabongs) were also evident.  Water depth was variable with some deeper pools and shallow riffle areas.  The typical substrate was sandy, although more rocky substrates were observed in the south-eastern portion of Carnes Creek and the south-western portion of the Wolgan River.  Aquatic vegetation, including emergent macrophytes and floating plants, was extremely sparse.  In sections, particularly in the upper reaches of Carnes Creek and lower sections (north-east) of the Wolgan River woody debris and fallen submerged timber provides macroinvertebrate and fish habitat.  Little macro-invertebrate life and no fish were observed during the field surveys, however, dedicated aquatic sampling surveys were not conducted in these waterways as part of the Stage 1 concept design assessment.  Weirs and other constructed damming structures on Wolgan River towards Newnes may also be impacting on the local fish abundance and diversity. 

The more modified and degraded sections of the creeklines provide reasonably limited resources for waterbirds and other fauna that utilise riparian habitats.  Only a small number of waterbirds, including ducks and grebes, were observed along the creeklines.  The heavy sediment deposition may preclude the presence of some species, including the Platypus, which was present in most areas of the water way in the past but has not been observed in more recent times (A. Wood pers comm). 

Farm dams on the study site were heavily impacted by cattle (including grazing and trampling) and support only very sparse fringing freshwater wetland plant communities (eg. rush and sedge species).  Water quality appeared particularly poor during the field investigations.  Low-lying wetland areas associated with the Wolgan River in the south-west of the site have also been modified as a result of grazing, trampling and weed invasion.  These areas still provide refuge and foraging habitat for some wetland and terrestrial species (eg the White-faced Heron, frogs, macropods) in the form of dense sedge growth and areas of shallow water.  The lowland sedgeland along the western boundary with a neighbouring property was the most heavily modified and weed infested of the wetland areas.  

5.1.2 Woodland and forest on lower slopes

The wooded lower slopes fringing the site provide foraging habitat for a reasonably diverse array of insectivorous bird species (eg. the Fan-tailed Cuckoo, Spotted Pardalote and Black-faced Cuckoo-shrike) and for microchiropteran bats that prey upon insects above, within and below the canopy.  These areas also provide habitat for nectarivorous bird species (eg. the Red Wattle Bird and honeyeaters), however, there appeared to be a lack of winter flowering Eucalypts which may limit the suitability of these areas for some specialist species (eg. Regent Honeyeater and Swift Parrot).  Allocasuarina spp, which constitute the preferred food trees of the threatened Glossy Black-cockatoo, occur uncommonly in the mid-storey of the woodland communities in most areas but are present in larger stands in the south-west corner of the site.  Preferred foraging trees of the Koala (eg Manna Gum, Grey Gum and Forest Red Gum) and trees and shrubs favoured by arboreal possums and gliders (flowering eucalypts, Acacia, Callistemon and Banksia spp.) are also present.

Mature trees are not abundant within the fringing woodland stands, but where present generally contain hollows of varied size of potential relevance for hollow-dependant fauna species (eg. parrots, forest owls, gliders, possums and microchiropteran bats).  Larger tree-hollows were recorded in trees and stags in more mature woodland and forest on surrounding higher slopes and gullies.  These larger and more abundant hollow-bearing trees provide potential nesting habitat for forest owls (such as the Powerful and Sooty Owls) and Yellow-bellied Glider which were recorded within national parks land adjoining the study site, although no evidence of hollow occupancy was detected in trees that were inspected.

Cattle currently graze throughout the wooded areas of the site.  As a result, the shrub layer is largely absent from many of the lower woodland stands, or comprises dense monotypic stands of native plants, limiting the diversity of foraging substrates and resources for native fauna species.  Where present, the understorey provides refuge and foraging and nesting sites for smaller, cryptic bird species (such as fairy-wrens, thornbills and robins).  

Groundcover is also variable within the woodland and forest stands and is again dependent on the level of clearing and past and ongoing grazing pressure.  Heavily grazed areas where the groundcover is almost absent and there are large patches of bare earth provide limited shelter or foraging habitat for many native fauna species.  Other areas with a more open grassy understorey provide foraging habitat for larger terrestrial mammals (eg. the Swamp Wallaby), ground-feeding birds, reptiles and amphibians.  Other groundcover elements (eg. leaf and bark litter, fallen logs and woody debris and rocks) which are critical habitat determinants for many ground-dwelling fauna species (such as small terrestrial mammal species, ground foraging and nesting birds and reptiles) were variable within woodland areas on site.  These habitat components were again better represented in less disturbed woodland and forest within national parks adjoining the study site.

5.1.3 Woodland/Grassland Ecotone

The ecotone created between the wooded slopes and open pasture areas provides habitat for edge-specialists, including the Brown Treecreeper and Diamond Firetail.  Microchiropteran bats and large forest owls (eg the Masked and Barking Owls) also utilise such areas for foraging.  Larger terrestrial mammal species, such as the Common Wallaroo, Eastern Grey Kangaroo and Red-necked Wallaby also shelter in this ecotone area emerging to forage on the open pasture particularly at night.  The ecotone environs together with the undulating topography with steep sandy watercourse banks make the site very suitable for Wombats.  Many active burrows occur across the site in the open grassland and proximate woodland areas.   

5.1.4 Open Grassland and improved pastures

The majority of the valley floor has been cleared of native vegetation.  The cleared grassland areas lack the structural and floristic diversity to provide specific shelter, foraging and breeding resources for many native mammal species and for many bird, reptile and amphibian species.  The sparse and open nature of the grassland portions of the site favours common generalist species which are capable of utilising open ground for foraging and common disturbance-tolerant species which are ubiquitous in modified habitats.  Many of the bird species recorded in such habitats on site utilise the open grassland areas for foraging but are reliant on nearby native woodland and forest communities for roosting and nesting (eg raptors and parrots).  

The grassland areas of the site provide foraging habitat for a variety of open ground-foraging bird species (such as the Galah and Australian Magpie) and for the Masked Lapwing, which forages and nests on the ground.  Other grassland specialists recorded in these areas included Richard’s Pipit and the Jacky Winter.  Aerial forages (such as Welcome Swallows) also hawk for insects over the open areas and the White-faced Heron and Egrets were observed foraging in tall grass in moist depressions and around dams.  

5.2 Fauna Recorded

5.2.1 Terrestrial Fauna

A total of 132 vertebrate fauna species, comprising 32 mammals (including 9 introduced species and 11 microchiropteran bats), 96 birds (including 2 introduced species), one reptile and three frogs were recorded on the study site during the field investigations.  Of these, nine species are listed as threatened species on the schedules of the TSC Act (two mammals and seven birds).  It is possible that a number of additional threatened fauna species previously recorded within the locality (within 10km) could also occur on the study site at least on occasion.  Most of these species would be reliant on forest and woodland habitat for shelter and refuge but may also utilise the more open grassland habitats of the study site for foraging purposes (see Section 5.3.1). 

Conditions during the fauna survey in August were not ideal for the detection of those species that are not active during the colder months of the year, including microchiropteran bats, reptiles and frogs.  Whilst the days were generally mild and sunny, temperatures dropped considerably overnight.  Heavy frosts occurred each morning of the survey.  A greater diversity of fauna species would be likely recorded during field investigations conducted in warmer months (late spring and summer). 

5.2.1.1 Birds

The study site provides habitat for a reasonably diverse array of bird species.  A total of 96 species were recorded comprising 94 native and 2 introduced species (Appendix B).

A variety of shrubland, woodland and open forest bird species were recorded in stands of native vegetation on the study site (Appendix B).  Nectarivorous species included a diverse assemblage of wattlebirds, honeyeaters, spinebills, miners, rosellas and lorikeets.  Common insectivorous species included thornbills, pardalotes, robins, flycatchers, tree-creepers, scrubwrens, and fairy-wrens.  Seed-eating parrots and finches (such as the Galah, rosellas and Red-browed Finch and Diamond Firetail) were also commonly recorded foraging in open grassland areas and in fringing woodland/grassland ecotone areas.  The frugivorous mistletoe bird was also recorded in woodland habitats.  

Two threatened Cockatoo species were recorded in woodland fringing or adjoining the study site.  A flock of threatened Glossy Black-Cockatoos was observed in the south-west corner of the study site feeding in a stand of Allocasuarina littoralis and Gang-gang Cockatoos were observed in higher ridgeline habitat feeding on the cones of the Black Cypress Pine (Callitris endlicheri) and Eucalypt fruits.  Large tree-hollows required for these species’ nesting requirements are scarce on the study site but more widespread and abundant in mature forest containing old-growth elements in the surrounding national parks.

The ecotone created between the wooded foothills and open pasture areas provides habitat for a range of edge-specialists, including three threatened species; the Brown Treecreeper, Speckled Warbler and Diamond Firetail.  The Brown Treecreeper was recorded within ecotone habitats fringing open pasture areas where there was an open grassy understorey and woody ground debris.  The Speckled Warbler was recorded on higher rocky slopes adjoining pasture areas.  The Diamond Firetail was observed in ecotone areas but also in open paddocks foraging on grass seed with other species of Finch.  

The grassland areas of the site provide foraging habitat for a variety of open ground-foraging bird species (such as the Galah and Australian Magpie) and for the Masked Lapwing, which forages and nests on the ground.  Other predominantly grassland species recorded on site, include Richard’s Pippet and the Jacky Winter and the White-faced Heron was observed foraging in tall grass and sedges in low-lying depressions.  Aerial forages (such as Welcome Swallows and Woodswallows) were also recorded hawking for insects over the open pasture areas. 

Five raptor species, including the Wedgetailed Eagle and Peregrine Falcon, were recorded on site, either perched in trees and on stags or patrolling over open sedgeland and grassland habitats in the study area (Appendix B).  The fragmented nature of the vegetation in the study area is of particular relevance for those species that use the open grassland areas for foraging, and nearby forest and woodland habitat for roosting and nesting.  

Nocturnal birds recorded in the study area included owls (eg. the Southern Boobook, Powerful Owl and Sooty Owl), the Australian Owlet Nightjar and the Tawny Frogmouth.  Boobooks and Tawny Frogmouths are common and widespread species that occur throughout a range of natural and modified environments and utilise open vantage points to watch for prey.  The Australian Owlet-nightjar, which is a much smaller nocturnal bird, prefers more wooded environments.  

The Powerful and Sooty Owls were recorded from responses to call play-back surveys.  Calls of both species were recorded in areas of mature forest containing old growth elements within Wollemi National Park south of the study site.  Both species occupy large home ranges and are likely to forage widely through woodland and forest habitats in the locality.

Only a small number of waterbirds were recorded on the study site.  The low species diversity may be due to the degraded condition of the main watercourses and farm dams and the paucity of aquatic and riparian vegetation, which provides foraging, refuge and nesting habitat for such species.  All of the species recorded are common and widespread, including the Australian Wood Duck, Pacific Black Duck, teals and grebes (Appendix B).  The White-faced Heron was recorded in the sedgeland and adjoining grassland habitats.  

5.2.1.2 Mammals

Twenty-two (22) native mammal species were recorded on site or on adjoining lands during the fauna field investigations, comprising 5 arboreal species, 4 macropods, 11 microchiropteran bat species, the Common Wombat and Echidna (Appendix C). 

Arboreal mammals, such as the Sugar Glider, Greater Glider, Common Brushtail Possum and Ringtail Possum, were observed in reasonably large numbers during spotlighting surveys in wooded areas on the lower slopes fringing the site and on surrounding higher slopes.  The Ringtail and Brushtail Possums were also recorded in paddock trees and small woodland stands.  These species utilise tree-hollows as den sites, although the Common Ringtail Possum also constructs dreys in dense vegetation and the Common Brushtail Possum will utilise artificial structures (eg. buildings) for shelter.  No dreys were seen during the surveys.  

The Common Brushtail and Common Ringtail Possums have a diverse diet of leaves, flowers, fruits and buds and are common and widespread throughout a wide variety of natural, rural and urban areas of southeastern NSW.  The Brushtail Possum is able to forage widely in the canopy and on the ground for fruit, leaves, fungi, lichens and bark.  The Greater Glider occurs generally in only mature forest and woodland often feeding on only one or two eucalyptus species in a given area (Strahan, 1995).  The Sugar Glider feeds on the gum of acacia, the sap of eucalypts, invertebrates and invertebrate exudates, dependent on seasonal availability and is often locally common in forested habitats that provide hollows for shelter and foraging resources.  

One additional arboreal mammal, the threatened Yellow-bellied Glider, was identified from calls elicited in response to call playback surveys undertaken along the upper reaches of Carnes Creek beyond the south-eastern arm of the site (west of survey site 13).  V-shaped sap-feeding notches characteristic of this species were also observed on trees in National Park land bordering the mid-eastern boundary of the site, to the southeast of the proposed southern-most Development Precinct.  Whilst the wooded foothills of the study site provide potential habitat for the Yellow-bellied Glider, less disturbed, mature forest containing old-growth elements on the slopes and in gullies within the adjoining national parks provides preferred habitat for this species.

No evidence of the Koala, including observations of individuals, distinctive calls or scats beneath potential food trees, was detected on the site or in immediately adjoining habitats.  Furthermore, the Koala has never been observed on site by the current long-term residents (Wood Family pers. comm.).  Despite the lack of evidence for the Koala’s presence, it is possible that individuals do occur on site on occasions given the presence of preferred food trees (eg. Grey Gums and Manna Gums) and previous records of this species on surrounding lands (Figure 9).

The Eastern Grey Kangaroo and Common Wallaroo were observed during diurnal and spotlight surveys in reasonably large numbers (mobs of >10 individuals) in grassland/sedgeland areas throughout the site and surrounds.  These macropod species are generally common throughout the vegetated and cleared grassland areas of the wider locality.  The Red-necked Wallaby was recorded in smaller numbers during twilight hours in woodland/grassland ecotone habitats along Wolgan Road but was not directly observed on site.  The Swamp Wallaby was recorded during spotlight surveys and during early morning surveys in low lying areas of more dense forest in the southern corners of the study site and was usually associated with creeklines or other watercourses. 

The study area appears to support a reasonably large number of Common Wombats.  Whilst the population density on site cannot be determined accurately without a dedicated population study, the site and surrounding area would appear to support a good-sized population based on the number of individuals observed at varied locations during spotlight surveys on any given night and the distribution and abundance of burrows.  A large number of burrows were recorded throughout the site from the creek and riverbanks to high up beneath the cliff line of the surrounding escarpment.  However, activity seems to be largely concentrated along watercourses, adjoining pasture and fringing woodland within the eastern portion of the site, in particular between the Wolgan River and Wolemi NP in the northeast of the site, and in the south-west corner of the study site.  The highest numbers of individuals recorded on any one survey night were in the vicinity of survey sites 1 and 2 (5 and 4 respectively) and survey sites 11 and 12 (4 and 3 respectively).  Three individuals were also observed at survey site 6 within the hour of the spotlighting survey.  

The main food resources for Wombats are native grasses but wetland sedges and rushes, plant roots and introduced grass species are also eaten.  Population size is often determined by the available food resource and population densities have been recorded as high as 0.3 per hectare in areas of favourable habitat.  Wombats excavate burrows which vary considerably in length, size, usage and location.  Many burrows are simply explorative and are not used, others are only used as refuge sites, where as the main burrows which are used as diurnal refuges may be over 20 metres long and have multiple bedding chambers and divide or connect to several entrances (McIlroy, 1995).  

Discreet home ranges of between 5 to 23 hectares are maintained using scent marking, vocalisation and sometimes aggressive behaviour (McIlroy, 1995).  Within a home range, wombats may have around four burrows, which may be visited in any one night and up to 13 or more visited over several weeks.  A Wombats system of burrows may cover a large area and individuals have been recorded travelling over 3km in 3 to 8 hours of grazing (McIlroy, 1995). 

The Echidna was recorded from tracks near termite mound diggings in woodland fringing the proposed Access Corridor Precinct.  This speciues is likely to occur throughout woodland and woodland/grassland ecotone areas throughout the site and on adjoining lands.

Considering the time of year and the low temperatures recorded at night (often below zero degrees Celsius), a reasonably diverse range of microchiropteran bat species was recorded during the field investigations (Appendix B).  The Anabat call recording results are not all conclusively confirmed, given that some were too short or unclear for positive species identification.  However, the eleven species recorded are considered likely to occur on site (as well as several other microchiropteran bats that have been previously recorded in the locality) given the habitats present and known species distributions.

All of the microchiropteran bats recorded on the study site are insectivorous, catching insects on the wing or gleaning them from foliage or in some instances from the ground (Churchill, 1998).  Foraging behaviour varies among species and may be concentrated above, below or within the tree canopy, along the edges of vegetation and cleared land, or over open grassland areas.  The species recorded are likely to forage widely throughout the study site and surrounding locality.

Of those recorded, two species (the Eastern Horseshoe and Eastern Bent-wing) rely on caves or similar artificial structures (such as mines and culverts) for roosting.  Suitable roosting habitat for theses species is not located within the study site.  The remainder roost in tree-hollows, amongst foliage or under bark or occasionally in caves.  Many of these species will also roost in the roof-spaces of buildings, where available.  The wooded foothills of the study site are likely to provide roosting habitat for these species with more extensive roosting habitat contained within the extensive tracts of forested land within the adjoining national parks. 

Only one threatened microchiropteran bat species, the Eastern Bentwing-bat, was recorded during the fauna field surveys.  This species forages from just above the tree canopy, to many times the canopy height in forested areas, and will utilise forest edges and open areas where it is known to forage at lower levels.  It is reliant on specific maternity caves and roosts and is capable of large regional movements in relation to seasonal differences in reproductive behaviour and winter hibernation (Gilmore & Parnaby, 1994).  

It is anticipated that a range of other native mammal species that are known to occur in the locality and region may also occur on the site, given the habitats present.  Small mammal trapping surveys were not undertaken for this survey, but a range of small terrestrial mammals (eg. Antechinus, Bush Rats and Swamp Rats) are likely to occur. A Rattus species was observed but not identified to species.  These species would not be dependent on the open pasture habitats characteristic of the proposed Development Precincts but are likely to occur in vegetated areas of the site and in the extensive areas of woodland and forest that surround the site. 

Nine introduced mammals were recorded on site, including feral species (the red fox, pigs, goats, wild dogs, cats, rabbits and field mice) and domestic livestock (cows and horses).  

5.2.2 Frogs

Potential habitats for frogs on site include several man-made dams, the sedgeland/wetland areas in the western half of the property and the watercourses, including Carnes Creek and the Wolgan River.  Numerous small gullies also occur on the slopes surrounding the site, although many of the drainage lines they contain are small, highly ephemeral and contain few areas where water can pool.  

Conditions for frog activity were generally poor throughout the survey period, due to the cool to cold weather.  Only three relatively common species were recorded, the Common Eastern Froglet (Crinia signifera), Whistling Treefrog (Litoria verreauxii) and the Brown Toadlet (Pseudophryne bibroni).  

The main frog activity during the surveys was concentrated around Carnes Creek and the Wolgan River and tributaries and the Common Eastern Froglet and Whistling Tree Frog were heard calling on every night of the surveys.  The Brown Toadlet was only recorded in gully habitats on higher slopes above survey site 4 and in Wollemi National Park (above survey site 11).  

The upper reaches of the watercourses where there is less erosion and less obvious adverse impacts asa result of cattle provide more potentially suitable habitat for a greater range of frog species.  These areas contain more varied habitat elements, including a rocky substrate, woody debris and riparian/aquatic vegetation.  The upper reaches contained far less suspended and stream bed sediment and are likely also to provide more suitable habitat for other aquatic species such as Platypus and their prey species (macroinvertebrates).  

Most of the dams on site were close to full during the survey but were almost devoid of aquatic vegetation due to trampling and grazing.  Only one dam near the proposed main building (Figure 3) had a small amount of aquatic vegetation and this was the only dam where frogs (Whistling Tree frogs) were heard calling.  While the frog survey results were undoubtedly affected by the cool weather conditions, most dams on site are unlikely to support large numbers of even common species given the obvious extensive disturbance by cattle.  The abundance and diversity of frogs in the dams on site may potentially improve over time should cattle be removed and the aquatic vegetation be allowed to re-establish. 

No tadpoles were detected in any of the dams or water courses on site during the fauna surveys.

5.2.3 Reptiles

Only one reptile species was observed during the survey period, the Coppertail Skink (Ctenotus taeniolatus).  This species was recorded, which is typically associated with ungrazed, infrequently burnt habitat (Reid et al, 1997) was recorded off-site, on higher slopes below the escarpment.

The surprisingly low reptile diversity is likely to be the result of the cool to cold weather conditions during the survey period, which would have reduced the activity, and therefore likely detectability of reptile species.  However, reptile diversity is not expected to be high over much of the site given the limited structural diversity of the cleared pasture areas.  Overall, the grazing lands contained relatively few suitable rock piles, logs or other shelter and foraging habitats for terrestrial reptiles.  In contrast, the surrounding gullies, talus slopes and woodland/forest support a wide range of suitable habitat features for reptile species.  These habitats are likely to support a greater diversity of reptiles, including snake, skink, gecko, and goanna species known to occur in the locality.  

Sandstone habitats associated with the surrounding higher slopes and escarpment within Wollemi National Park provide known habitat for a diverse assemblage of reptiles, including the threatened Broad-headed Snake and Rosenberg’s Goanna.  The Blue Mountains Water Skink has also been recorded in hanging swamp habitat, at higher altitudes in the surrounding national parks estate (DEC Wildlife Atlas, 2005).  The study site is not considered to provide preferred or suitable habitat for tfor any of these threatened species (see Section 5.3.1.2).

5.2.4 Invertebrates

Dedicated invertebrate surveys were beyond the scope of the current fauna investigations.  However, targeted habitat assessments were undertaken for the threatened Purple Copper Butterfly and Giant Dragon Fly which have been previously recorded in the wider locality (DEC Wildlife Atlas, 2005).  The larval host tree (Bursaria spinosa subsp. lasiophylla) critical for the lifecycle of the Purple Copper Butterfly is not present within the study site and this species is consequently not expected to occur (see Section 5.3.1.2).  Whilst the Giant Dragonfly could potentially occur, the modified swamp habitat in the southwestern portion the study area is not considered likely to provide suitable habitat for this species in its current condition.  As the swamp habitats are located outside of the proposed development area and within the proposed Nature Conservation area, no adverse impacts on this species would be anticipated even if it idoes occur.

5.2.5 Aquatic Fauna

Dedicated aquatic surveys were not undertaken for this Stage 1 Concept Design assessment.  However, no threatened fish species of state or national conservation significance have been previously recorded in the locality and none are likely to occur given the known distributions of listed species and the habitats on the study site.  As noted above, the Giant Dragonfly, which is listed as a threatened aquatic species under the both the FM and EPBC Acts, is considered unlikely to occur on site on the basis of the habitat present and would not be impacted by the proposed development even if present on site. 

5.3 Conservation Significance

5.3.1 National & State Threatened Terrestrial Species

5.3.1.1 Species Recorded on the Study site

Nine threatened vertebrate fauna species listed under the Schedules of the NSW Threatened Species Conservation Act, 1995 (TSC Act), comprising one arboreal mammal, one microchiropteran bat and seven bird species (Table 3) were recorded on site or in adjoining habitats during the fauna investigations.  The approximate locations where threatened species were recorded are indicated on Figure 8. 

Two threatened species, the Brown Treecreeper and Diamond Firetail were recorded foraging in the woodland/grassland ecotone within or in the vicinity of the proposed Access Corridor and Development Precincts as well as in similar habitats on adjoining lands (Table 3).  The Diamond Firetail was also recorded foraging within open grassland areas throughout the eastern portion of the site.  The Speckled Warbler was only recorded in open woodland and woodland/grassland ecotones on higher, more rocky slopes in the western portion of the site and on adjoining private land but may occur in other areas of similar habitat within the study site on occasion.

The Eastern Bentwing-bat is likely to forage widely throughout the surrounding landscape, including in woodland vegetation, open grassland areas and woodland/grassland ecotone habitats throughout the study site.  The study site does not support preferred roosting habitat in the form of caves but such features are likely to occur on the surrounding escarpment.

The Glossy Black-cockatoo was recorded near the south-western corner of the study site and adjoining national park land where stands of mature fruiting Allocasuarina provide an abundant foraging resource.  This species is not likely to be reliant on the proposed Access Corridor or Development Precincts given their location in predominantly cleared areas that do not contain resources of relevance (eg food trees or hollow-bearing nest trees).  Similar considerations apply for the Gang-gang Cockatoo, which was only recorded on higher ridgelines where Calitris Pine and mature Eucalypts provide preferred foraging and potential nesting habitat (Table 3).

The Powerful Owl and Sooty Owl were recorded calling from more mature forested gullies and slopes within Wollemi National Park to the south of the study site.  Both species are likely to forage widely through the surrounding landscape and may potentially occur within the vegetated foothills fringing the study site on occasion.  However, neither species would be dependent on the cleared open habitats characteristic of the proposed Access Corridor or Development Precincts and preferred roosting and nesting habitat is not present on the study site.  

The Yellow-bellied Glider also relies on more mature forested habitats to provide foraging resources and abundant hollows for den sites.  This vegetated foothills fringing the study site, including those bordering the proposed Access Corridor and Development Precincts may contribute to foraging habitat for this wide-ranging species in the locality.  However, the open pasture areas that make up the majority of the proposed development areas do not provide habitat of relevance for this species.

Table 3 provides details of threatened species occurrence in the study area and on adjoining lands.  A more detailed discussion of the habitat and lifecycle requirements of these threatened species and their occurrence on site are detailed in the individual 8-part tests provided in Appendix C.  

Table 3
Threatened species recorded in the study area or in immediately adjoining habitats (refer to Figures 5 and 8).  

	Species Name
	Status

TSC Act
	Record Location & Habitat Type

	Mammals
	
	

	Yellow-bellied Glider

  Petaurus australis
	V
	Calls recorded from tall, gully forest habitat along the upper reaches of Carnes Creek to the west of survey site 13; sap-feeding notches were recorded on two Grey Gums on higher slopes in Wolemi NP east of survey site 10.  

	Eastern Bentwing-bat

  Miniopterus schreibersii

     oceanensis
	V
	Calls recorded within woodland edges, open grassland and riparian vegetation near survey site 1, as well as well as on forested gullies and tributaries in the southwest of the site (survey sites 11 and 12).

	Birds
	
	

	Glossy Black-Cockatoo

   Calyptorhynchus lathami
	V
	Recorded foraging in stands of Allocasuarina on fringing vegetated slopes in the south-west corner of the site (site 12) and the upper reaches of Carnes Creek (in Wollemi NP to the west of site 13).

	Powerful Owl

   Ninox strenua
	V
	Two individuals were heard calling from more extensive forest habitat within Wollemi NP east and west of Carnes Creek (near site 13) and one near site 10 east of the site.  One call was also heard east of site 11.

	Sooty Owl

  Tyto tenebricosa
	V
	Calls recorded in forest habitat within Wollemi NP east and west of Carnes Creek near survey site 13.  

	Brown Treecreeper

  Climacteris picumnus
	V
	Recorded within woodland/grassland ecotone along the eastern edge of the proposed southern Development Precinct near survey sites 6 and 10, and within similar habitat off-site near survey sites 2 and 15. 

	Speckled Warbler

  Chthonicola sagittata
	V
	Recorded in woodland/grassland ecotone along more elevated fringing slopes near survey site 8, and in open grassy woodland on private land between survey site 8 and survey site 15.

	Diamond Firetail 

   Stagonopleura guttata
	V
	Observed in open grassy areas in the eastern half of the study site from the front paddock (survey site 1) through to the south-east corner (sites 5, 6, 10, 7, 13).  Also recorded in paddock trees at site 15 (off-site).  The diamond firetail was most frequently observed foraging on the lawns and grass surrounding the homestead buildings. 

	Gang-gang Cockatoo

   Callocephalon fimbriatum
	V
	Observed feeding in Calitris Pine on higher ridgelines in Wollemi NP above survey site 5 and on site in Eucalypts on higher ridges below Donkey Mt (survey site 4). 


V = vulnerable species    E = endangered species    
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Figure 8
Approximate locations of threatened fauna species recorded on the study site or on adjoining habitats during the field investigations (August 2005).
5.3.1.2 Threatened Terrestrial Species Previously Recorded in the Locality

A number of additional threatened fauna species have been previously recorded within a 10km radius of the study area [the ‘locality’] (Figure 9) or are have distributions which encompass the study site.  Many of these additional species are considered likely to occur on parts of the site or may potentially occur at times on the basis of the habitats and resources present.  Other species are unlikely to occur given an absence of suitable habitat.
On the basis of these considerations the additional threatened species have been categorised into the following groups:

· those that are likely to, or which could possibly occur based on the habitats present (Table 4); and

· those considered unlikely to occur given an absence of appropriate habitat on site (Table 5).

Species recorded in the locality which may potentially occur on site

Highly mobile, wide-ranging threatened fauna species (eg. birds and bats) previously recorded in the locality that are dependent in some form or another on forest and woodland woodland/grassland ecotones or open grassland habitat could also possibly occur on site (at least on occasion).  Some of these species are likely to only utilise the habitats on site for foraging given an absence of suitable roosting habitat (eg. cave-dwelling bats).  However, other species could potentially be resident on site or in immediately adjoining forest and woodland (eg. tree-hollow dependent fauna).  

Threatened species which occupy large home ranges or which require larger tracts of interconnected woodland (eg. such as the Spotted-tailed Quoll and Squirrel Glider) may also occur on the vegetated foothills that fringe the site and which are contiguous with extensive tracts of vegetated land within adjoining National Parks.  Other species (eg. the Swift Parrot and Painted Honeyeater) would only be seasonal visitors to the site and dependent on food availability in the locality.  

No evidence for any of these additional threatened species was recorded on the study site during the field investigations.  Table 4 notes these species likely occurrence with regard to the site based on the presence of suitable foraging and roosting/nesting habitat.  A more detailed consideration of the likely occurrence of these threatened fauna based on species habitat requirements and known distributions is included in the individual 8-part tests prepared for these species (Appendix C).

Table 4
Additional threatened species previously recorded within the locality (based on DEC Atlas of Wildlife database records, 2005) which are likely or which may potentially occur on site at times based on the habitats present. 

	Species Name
	Status
	Likelihood of Occurrence in Study Area

	Herpetofauna

	Rosenberg's Goanna

  Varanus rosenbergi
	V
	Possible – in woodlands and forest on fringing slopes but unlikely in the cleared pastures of the study site.  Likely on higher slopes and the escarpment within adjoining National parks

	Birds

	Square-tailed Kite

  Lophoictinia isura
	V
	Likely – on occasion in fringing forest and woodland on the site.  More extensive foraging and nesting habitat in forest and woodland within adjoining National Parks.

	Barking Owl

  Ninox connivens
	V
	Possible – woodland/grassland ecotones provide foraging habitat on site; suitable nesting and roosting habitat in more mature forest and woodland within adjoining National Parks.

	Masked Owl

  Tyto novaehollandiae
	V
	Likely – woodland/grassland ecotones and open areas provide foraging habitat on site; more suitable nesting and roosting habitat in mature forest and woodland within adjoining National Parks.

	Swift Parrot

  Lathamus discolor
	E1, E*
	Possible – in woodlands and forest fringing and surrounding the site and remnant trees in pasture areas during winter months; winter-flowering Eucalypts (eg White and Yellow Box) present but not abundant on site.

	Turquoise Parrot

  Neophema pulchella
	V
	Possible – woodland/grassland ecotones and open grassland provide foraging habitat on site; some suitable nesting habitat on fringing lower slopes but more on higher slopes in adjoining National Parks.

	Regent Honeyeater

  Xanthomyza phrygia
	E1, E*
	Likely – woodlands and forest fringing and surrounding the site and remnant trees in pasture areas provide foraging resources; key winter-flowering Eucalypts (eg White and Yellow Box) present but not abundant on site.  Key breeding area located in Capertee Valley to the north.

	Painted Honeyeater

  Grantiella picta
	V
	Possible – visitor during warmer months; preferred Amyema mistletoe present on site.

	Black-chinned Honeyeater (eastern subsp)

  Melithreptus gularis gularis
	V
	Possible – key food trees present in woodlands and forest fringing and surrounding the site.  Most suitable nesting habitat in more developed forest and woodland in adjoining National Parks.

	Grey-crowned Babbler (eastern subsp)

  Pomatostomus temporalis temporalis
	V
	Possible – in fringing and surrounding woodlands the site.

	Hooded Robin

  Melanodryas cucullata
	V
	Possible – in grassy woodlands fringing and surrounding the site.

	Mammals

	Spotted-tailed Quoll

  Dasyurus maculatus
	V, E*
	Likely – on occasion in woodlands and forest fringing site.  Has been seen on site (A Wood pers comm) and is most likely to occur in more mature forest and woodland in gullies and on higher slopes in National Parks adjoining the site.

	Koala

  Phascolarctos cinereus
	V
	Possible - no evidence of Koalas was recorded on or nearby the site during current surveys or historically by landholder but may potentially occur based on presence of suitable food tree species and previous records on surrounding lands.


Table 4 (cont)
Additional threatened species previously recorded within the locality (based on DEC Atlas of Wildlife database records, 2005) which are likely or which may potentially occur on site at times based on the habitats present. 

	Species Name
	Status
	Likelihood of Occurrence in Study Area

	Squirrel Glider

Petaurus norfolcensis
	V
	Possible – in woodlands and forest fringing and surrounding the site.  Probably most suitable foraging and nesting habitat in more extensive tracts of mature forest in surrounding National Parks.

	Large-eared Pied Bat

  Chalinolobus dwyeri
	V, V*
	Possible – foraging habitat occurs along watercourses and on vegetated lower slopes on site and in extensive forest and woodland tracts surrounding the site.  No roosting habitat on site but caves and old mine adits in the locality would provide suitable roosting habitat for this species.

	Eastern False Pipistrelle

  Falsistrellus tasmaniensis
	V
	Likely – foraging habitat occurs on vegetated lower slopes on site and extensive forest and woodland habitat surrounds the site.  Large hollow Eucalypts with provide potential roosting habitat.

	Yellow-bellied Sheathtail

  Saccolaimus flaviventris
	V
	Likely – foraging habitat occurs along Carnes Ck and Wolgan River, open grasslands and in woodlands fringing the site.  Vegetated lower slopes on site and surrounding upper slopes contain tree-hollows for roosting.

	Eastern Freetail Bat

  Mormopterus norfolkensis
	V
	Likely – foraging habitat occurs on vegetated lower slopes on site and extensive forest and woodland habitat surrounds the site.  Large mature Eucalypts with suitable hollows provide potential roosting habitat.

	Golden-tipped Bat

Kerivoula papuensis
	V
	Possible – preferred rainforest gully roosting habitat not present, although may forage in woodland/forest on fringing lower slopes of study site.  More suitable foraging and roosting habitat contained in surrounding National Parks.

	Large-footed Myotis

  Myotis adversus
	V
	Possible – dams and watercourses provide potential foraging habitat.  No suitable maternity roost sites (eg caves) on site but possible roost sites in surrounding escarpment areas.  Tree-hollows on site may provide temporary roost sites.

	Eastern Cave Bat

  Vespadelus troughtoni
	V
	Possible – foraging habitat occurs along water courses and on vegetated lower slopes on site and in extensive forest and woodland tracts surrounding the site.  No roosting habitat on site but caves and old mine adits in the locality would provide suitable roosting habitat for this species.

	Greater Broad-nosed Bat

  Scoteanax rueppellii
	V
	Likely – foraging habitat occurs along Carnes Ck and Wolgan River and in woodland/grassland ecotone fringing the site.  Vegetated lower slopes on site and surrounding upper slopes contain tree-hollows for roosting.


V = vulnerable species TSC Act; V* = vulnerable species EPBC Act; E1 = endangered species TSC Act; E* = endangered species EPBC Act
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Figure 9
Threatened fauna species previously recorded within the locality of the study site (DEC Wildlife Atlas, 2005)

Species recorded previously in the locality unlikely to occur on site

Six additional threatened species previously recorded in the locality are not expected to occur on site given an absence of suitable habitat (Table 5)  

The Purple Copper Butterfly is known from 35 locations within the Greater Lithgow, Bathurst Regional and Oberon local government areas at sites above 850m altitude, generally on west or north-facing slopes and within areas experiencing extreme cold (eg regular winter snowfalls and frosts) [DEC, 2005b].  Its lifecycle relies on a mutualistic relationship with the ant, Anonychomyrma itinerans, and the presence of Bursaria spinosa subsp. lasiophylla the larval food plant.  Bursaria spinosa subsp. lasiophylla, which is present at all known locations of this species, was not recorded on the study site.  The Purple Copper Butterfly is considered unlikely to occur on the study site given the apparent absence of this critical habitat component.
The Giant Dragonfly is known from the Blue Mountains area and has been recorded in Wollemi National Park and Newnes State Forest to the east of the study site (Figure 9).  This species occupies permanent swamps and bogs with some free water and open vegetation (DEC, 2005a).  Larvae reside in burrows under the swamp and emerge at night to feed.  The larval stage may last up to 10 years.  Adults are short-lived, emerging in October and lasting for one summer.  The sedgland habitat in the southwestern area of the study site is considered to constitute only marginal habitat for this species at best given the high level of habitat modification and disturbance as a result of cattle grazing and trampling.  

The Blue Mountains Water Skink has a restricted distribution in the middle and upper Blue Mountains, extending from Newnes Plateau in the north-west to south of Hazlebrook in the south-east (DEC, 2005c).  It occurs at high elevation (lowest known altitude is 560m) in isolated and naturally fragmented sedge and shrub swamp habitats that have boggy soils and that are permanently wet.  The Blue Mountains Water Skink is not expected to occur on the study site given the altitude (ie. below 400m) and that the lowlying sedgelands habitats have been heavily modified and disturbed through cattle grazing and trampling.

The Broad-headed Snake and Red-crowned Toadlet are largely confined to sandstone formations.  The former species shelters in rock crevices and under flat rocks on exposed cliff edges during autumn, winter and spring and in tree-hollows in large trees within 200m of the escarpment in summer (DEC, 2005d).  The latter inhabits ephemeral or intermittent drainage lines within heath or eucalypt forest below ridges where there is a build up of leaf litter or other debris and adjoining slopes with rocks and fallen logs for shelter (e).  The low foothills and open valley floor of the study site do not provide suitable habitat for either of these species.

The lower foothills and open valley floor of the study site do not provide suitable habitat for the Brush-tailed Rock Wallaby.  This species has been previously recorded on the escarpment and higher slopes surrounding the study site (Figure 9) where rock crevices, caves and overhangs provide shelter and basking sites and adjacent vegetated rocky areas for foraging.  

Table 5
Additional threatened species previously recorded within the locality (based on DEC Atlas of Wildlife database records, 2005) considered unlikely to occur on site.

	Species Name
	Status
	Likelihood of Occurrence

	Invertebrates

	Giant Dragonfly

  Petalura gigantea
	E1
	Unlikely – wetland/sedgeland habitat in the western part of site is heavily impacted by cattle and does not currently constitute preferred permanent swamp/bog habitat.  

	The Purple Copper Butterfly

  Paralucia spinifera
	E1 V*
	Highly unlikely – all known sites are above 850 m altitude; larval host plant Bursaria spinosa subsp. lasiophllya critical for the lifecycle of this species was not recorded on site.  

	Herpetofauna

	Red-crowned Toadlet

  Pseudophryne australis
	V
	Highly unlikely – no suitable sandstone habitat on site; chance of occurring off-site in the upper reaches of ephemeral creeks on the surrounding escarpment (3-4th order streams) where sandstone and leaf litter are present.

	Blue Mountains Water Skink 

  Eulamprus leuraensis
	E1, E*
	Unlikely – lowest known site is at 560m altitude;  wetland/sedgeland habitat in the western part of site is not considered optimal habitat being surrounded by open pasture and heavily grazed and trampled by cattle.

	Broad-headed Snake

  Hoplocephalus bungaroides
	E1, V*
	Highly unlikely – no suitable sandstone habitat on site; likely to occur on surrounding ridges above site during summer and just below escarpment in winter months. 

	Mammals

	Brush-tailed Rock-wallaby

  Petrogale penicillata
	E1, V*
	Highly unlikely –no suitable habitat on site; more likely on the rocky escarpment areas within surrounding National Parks.


V = vulnerable species TSC Act; V* = vulnerable species EPBC Act; E1 = endangered species TSC Act; E* = endangered species EPBC Act 

5.3.2 National & State Threatened Aquatic Species

5.3.2.1 Aquatic Macroinvertebrate Species

The Threatened Species Schedules of the NSW Fisheries Management Act, 1994 list three threatened aquatic macroinvertebrate species; the endangered River Snail Notopala sublineata and the vulnerable Adams Emerald Dragonfly Archaeophya adamsi and Buchanans Fairy Shrimp Branchinella buchananensis.  

The River Snail was once commonly and widely distributed throughout the Murray-Darling system.  It has never been recorded or considered likely to occur in the Wolgan region of NSW and is not considered of relevance to the study area.  Similar considerations apply for Buchanans Fairy Shrimp, which has been recorded at only two sites 130 km NW of Bourke.  

Adams Emerald Dragonfly has been recorded at only five locations in NSW; Somersby Falls and Floods Creek in Brisbane Water National Park near Gosford, Tunks Creek near Berowra and Hornsby, Bedford Creek in the lower Blue Mountains and Hungry Way Creek in Wollemi National Park.  Larvae have been recorded in small creeks with gravel or sandy bottoms, in narrow shaded riffle zones with moss and rich riparian vegetation (NSW Fisheries, 2002).  Whilst the study site is located within the potential distribution of Adams Emerald Dragonfly defined by NSW Fisheries (2002), it is not considered to provide preferred habitat given the extensive degradation of the watercourses, including loss of riparian vegetation and extensive erosion and sedimentation.  

The EPBC Act lists 13 invertebrate species as critically endangered, endangered or vulnerable in Australia.  None of the listed aquatic species occur in NSW and hence there are no aquatic macroinvertebrate species of national conservation significance of relevance to the study area. 

5.3.2.2
Fish Species

Six Endangered and five Vulnerable fish species are listed under the Schedules of the FM Act.  None of these species are likely to occur in the study area given their known distributions and/or specific habitat preferences.  None of these species are noted on the museum fish database for the locality.  Two Endangered fish populations are also listed pursuant to the FM Act.  Both populations are restricted to inland areas of the Murray-Darling River system and are of no relevance to the study site.

Two Critically Endangered, fourteen Endangered and sixteen Vulnerable fish species are currently listed pursuant to the EPBC Act.  None of the currently listed fish species are considered of relevance to the study site on the basis of their known distributions or because of the absence of suitable habitat.

5.3.3 Migratory Species

No bird species listed under International Migratory Bird Agreements were recorded on site during the fauna investigations and the site does not provide habitat considered critical or important for these species or for other ‘migratory’ species listed under the EPBC Act.
A number of bird species recorded on site are, however, listed as migratory species within broad family classifications (eg. ducks and raptors) under the EPBC Act.  These family groups include species that are partially migratory (eg Peregrine Falcon and Brown Falcon), those that are dispersive in response to seasonal changes, water availability and suitable breeding habitat (eg. Chestnut and Grey Teals, Pacific Black Duck and Australian Wood Duck) and those that are nomadic in response to food availability (eg the Black-shouldered Kite).  Many of these ‘migratory’ species are actually sedentary in parts of their respective ranges, in particular established breeding pairs and birds that occur in areas where suitable habitat is available all year round (eg. Pacific Black Duck, Masked Lapwing).  Habitat of relevance for these species, including watercourses/swamps, open pasture and vegetated slopes, will be retained on site under the Landscape Strategy and continue to provide resources for these species.  Proposed rehabilitation and management of habitats, including those associated with the watercourses and swamp/wetland areas, has the potential to improve habitat value for many species.  

The Regent Honeyeater is also listed as a migratory species under the EPBC Act.  This species was not recorded on the study site during the field investigations but is likely to occur from time to time given the proximity of the site to the known breeding population in the Capertee Valley and the presence of preferred food tree species (see Appendix C). 

6 Impacts & Impact Mitigation

The proposed Concept Plan for the Emirates Resort, including the component Landscape Strategy, incorporates a strong focus on the conservation and rehabilitation (where appropriate) of currently modified environments.  Key aspects of the project include the phasing out of the existing grazing of beef cattle and the creation of a Nature Conservation Precinct, and the management of flora and fauna and their habitats, including the implementation of management measures to reduce existing and potential threatening processes, the provision of supplementary resources (eg planting of food trees) and the control of introduced species and fire.  Consequently, the proposed Project is likely to provide significant environmental benefits and adverse impacts on the natural environment as a result of the proposed development activities are anticipated to be minimal.  

The potential impacts of the proposed development on native biota and their habitats will be largely confined to the proposed Access Corridor and Development Precincts of the site and involve those associated with the construction phase of the resort facilities and infrastructure (eg. habitat loss and modification etc.) and those possibly associated with the longer term operational phase of the resort (increased human access, lights and noise, potential for ongoing habitat degradation).  Specific mitigation and environmental management measures have been incorporated into the proposed concept design as part of an iterative process to minimise such impacts on and surrounding the site, and in particular to reduce potential impacts on threatened species and their habitats.  These key mitigation measures are aimed primarily at minimising the total area of habitat loss and habitat modification and degradation, managing and rehabilitating native vegetation and riparian habitats, and improving existing habitat connectivity.  The potential adverse impacts of the proposed development on flora and fauna and their habitats on site and in surrounding National Parks will be further reduced through the implementation of a range of specific Environmental Management Plans (EMPs) under the Landscape Strategy for the site.  

Whilst there will still be some limited adverse impacts imposed upon some elements of the natural environment as a result of the proposed development, these impacts are not expected to impose a significant impact on the native biota, including threatened species and their habitats, which occur on the study site or in adjoining habitats (see Section 8).  Potential impacts associated with the proposed development activities and relevant mitigation and environmental management measures to be implemented within the identified Precincts areas are outlined below.  Details of the specific EMPs proposed for implementation under the Landscape Strategy are outlined in Section 7.  

6.1 Precinct 1 – Development Precinct

6.1.1 Potential Impacts

6.1.1.1 Vegetation clearing 

The proposed Access Corridor and Development Precincts occupy only a small portion of the site and the majority of the remainder of the site will be managed for passive recreation, environmental rehabilitation and conservation (Figures 3 & 4).  In addition, the requirement for vegetation removal has been kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas within the identified Development Precincts.  Mature trees likely to provide valuable habitat for native species, including large nectar-producing species and those that contain tree-hollows, are to be retained and incoporated into the developed landscaped as far as possible.

6.1.1.2 Modification of Adjoining Retained Vegetation

Some modification of adjoining or proximate areas of native vegetation will be required to manage fuel loads in identified bushfire Asset Protection Zones (APZs) around the Access Corridor and Development Precincts (see Figure 3).  The extent and level of vegetation modification will be dependent on the width of the proposed Inner and Outer protection zones making up the APZs at different locations, the existing structure and condition of the adjoining bushland and the slope of the land (Figure 3 in ABPP 2005).  

Fuel management activities will not involve the wholesale removal of vegetation and the level of fuel management activities required, involving selective removal of some canopy trees and the maintenance of understorey vegetation, is not expected to substantially alter these areas.  The APZs will continue to provide resources for native fauna in particular those threatened bird species that are known to utilise the ecotone areas between the open grassland and vegetated lower slopes.  Indeed, fuel management measures may be important in maintaining an open grassy understorey for species such as the Brown Treecreeper in ecotone areas following the removal of grazing (see Appendix C).  Such impacts will only be within areas immediately surrounding the Development Precincts and will not constitute a significant area given the extent of similar habitat in the remainder of the site and on adjoining lands.

There is the potential for some indirect impacts from proposed construction activities within the Development Precincts on adjoining areas of retained vegetation and creeklines.  The nature and scale of these indirect impacts are difficult to predict with accuracy, but could include:

· erosion and sediment discharge from sites of disturbance or the discharge of contaminants resulting in the degradation of watercourses and habitats downstream;

· modifications to water quantity and hydrologic regimes on a local scale;

· modifications to native vegetation (eg. as a result of physical damage to plants or soil compaction of root zones) as a result of stockpiling and vehicle and machinery parking in vegetated areas; and

· an increase in the extent and intensity of weed infestation in disturbed areas.

Specific mitigation measures and environmental management protocols are to be implemented to reduce the potential for such impacts during the construction phase of the development (see Section 6.1.2.5). 

There is also the potential for landscaping works within Development Precincts to result in the modification of adjoining native plant communities through the introduction of non-endemic species, specimens not of local provenance or invasive species.  The Landscape Strategy and proposed Ecological Rehabilitation Management Plan (ERMP - see Section 7) have incorporated specific protocols for the collection of seed and use of appropriate species to protect the existing ecology of the site and gentic integrity of the plant communities and reduce the likelihood of any adverse impacts on retained native vegetation in this regard. 

6.1.1.3 Effects of Noise and Lights

The effects of lights and noise will effectively be confined to the Access Corridor and Development Precincts and immediately adjoining areas.

Noise impacts would differ during the construction and operational phases of the development.  For example, noise will be varied in type and intensity during the construction of the resort facilities and infrastructure but be more low-level and irregular once the resort is operational.  It is considered unlikely that noise associated with the development will have a substantial impact on native fauna.  It is possible that some fauna may be disturbed and move temporarily from areas of habitat immediately adjoining development areas as a result of noise during the proposed construction stage, although such impacts are not likely to be far-reaching.  Native fauna are likely to habituate to low-level noise emissions from mechanical services associated with the operational phase of the development.  

Helicopter access to the site will be restricted to daylight hours and be limited to four flights a week.  The proposed flight path will follow the main road from Penrith to the site and will not traverse extensive areas of habitat within the surrounding national parks.  Given the low frequency of flights, the restriction of flights to daylight hours and the proposed flight path along developed land, the proposed helicopter access is unlikely to result in a significant source of noise or disturbance to native fauna in nearby habitats.

Light is not anticipated to impose a significant impact on habitats adjoining or proximate to the Development Precincts.  External lighting in and around the resort development has been specifically designed to reduce impacts on the surrounding habitats and wildlife and to allow maximum exposure/viewing of the night sky.  Low intensity lights will be directed downwards and mounted at low level wherever possible to avoid spill into adjoining areas of native vegetation (Urbis JHD, 2005).  The entry roadway will not have any lighting and feature and garden lighting will be restrained.  It is possible that the introduction of artificial light may also attract some fauna species, such as birds and bats that feed on insects, into the Development Precincts at night. 

6.1.2 Proposed Impact Mitigation & Environmental Management 

As noted above, only limited clearing will be required in already modified areas of the site.  The majority of the site, including representative stands of all of the vegetation types and habitats that occur, will be retained within a Nature Conservation Precinct (Figure 3) and rehabilitated, as appropriate, through active management (see below).  

6.1.2.1 Protection of Retained Vegetation

A range of measures will be implemented to protect areas of retained vegetation and fauna habitats on site, in particular in the vicinity of the Access Corridor and Development Precincts.  Measures to be implemented include:

· fencing of vegetation which is to be retained in close proximity to development areas, prior to clearing or construction activities, to avoid damage from uncontrolled or accidental access;

· care to avoid mechanical damage to retained trees, and to protect against the compaction of soil or stockpiling around trees;

· instruction of contractors regarding limits of vegetation clearing; and

· the parking of vehicles and machinery and the location of stockpile sites in existing cleared areas and not within 50m of a waterway.

6.1.2.2 Retention of Habitat Trees

Significant habitat trees (eg. mature nectar-producing species and large hollow-bearing specimens) will be retained and incorporated into the development design where possible.  Such trees will be marked and protected from disturbance.  Hollow-bearing trees within the proposed development footprint or in immediately adjacent areas that are to be removed during construction activities should be flagged for identification and carefully felled during clearing activities to minimise the potential for injury to fauna that may be occupying the tree and to preserve the tree intact.  Portions of hollow-bearing trees removed from the construction area should be retained and either placed in adjacent bushland as hollow logs, or tied into large trees in adjacent woodland to provide shelter and nest sites for arboreal mammals, reptiles and birds.  Large logs  and woody debris should also be removed from the proposed disturbance areas during clearing and placed in adjacent retained vegetation to maintain resources for native fauna.

6.1.2.3 Landscaping 

The proposed Landscape Strategy aims to integrate with the existing natural environment of the site, add to the overall biodiversity value of the site and encourage native fauna use of the Development Precincts.

Landscaping works within the Development Precincts will involve: 

· use of locally sourced native plant species representative of the existing vegetation types within the study area in landscaped areas and for rehabilitation of disturbed retained vegetation;

· selection of known food trees to provide supplementary foraging habitat for threatened fauna species known to occur in the study area and locality, including Allocasuarina spp. for the Glossy Black-Cockatoo and a variety of Eucalypts of relevance for the Koala and in particular winter-flowering species for nectar-feeding birds, possums and gliders;  

· the collection of native seeds within the study area (or immediate vicinity) by a qualified bush regenerator prior to clearing for use in landscaping and the revegetation of disturbed areas;

· use of collected seeds in direct seeding or propagation of tubestock for planting;

· the use of shredded native plant material removed from construction areas as a mulch and groundcover on disturbed areas.  This approach will reduce sediment discharge, limit weed invasion, and retain seed stock for the regeneration of local native species; and

· topsoil from vegetated areas within development areas should be removed and stockpiled for application to proposed landscaped areas, thus retaining the natural seed bank from the site and assisting in the regeneration of local plant species;

6.1.2.4 Management of Plant Species Utilised in Landscaping and Rehabilitation

An ERMP (see Section 7) will be prepared that incorporates specific measures to reduce the potential for proposed landscaping and vegetation rehabilitation works to impose an adverse impact on retained native vegetation within the study area and plant communities within the adjoining GBMWHA, including:

· use of naturally occurring species of local provenance to maintain the genetic integrity of the existing vegetation;

· careful selection of ornamental species for landscaped areas to prevent hybridisation with existing native species (in particular Banksias and Grevilleas) on surrounding lands.  Only species (rather than cultivars) or sterile hybrids should be used; 

· avoidance of potentially invasive plant species in landscaping and revegetation areas; and

· measures to minimise alterations to existing moisture regimes and nutrient levels to avoid modification to ecological processes.

6.1.2.5 Soil and Water Management

A detailed Soil and Water Management Plan will be developed prior to the commencement of construction activities to control sediment and pollutant discharge from construction areas into adjoining vegetation and creeklines.  Appropriate measures for the ongoing control and treatment of run-off from the completed development areas and access roads will also be required to minimise adverse impacts on retained adjoining terrestrial and aquatic habitats as a result of discharges containing sediment, chemical pollutants and weed propagules.  The following measures are recommended:

· the collection and direction of stormwater run-off from potentially contaminated sites to sedimentation ponds.  In particular, run-off should be directed away from retained native vegetation;

· the stabilisation of exposed soil surfaces (eg. through sterile grass seeding, erosion control meshing, or mulching using vegetative material removed from the study area);

· the use of erosion and sediment control measures to collect sediment and to reduce flow velocities; and

· regular monitoring and maintenance of all erosion and sediment control structures throughout the construction and operational phases of the development to ensure their effective function. 

6.2 Precinct 2 – Riparian Corridor Precinct

6.2.1 Potential Impacts

The main watercourses within the study area have been heavily impacted by erosion as a result of cattle grazing, clearing of vegetation and flooding events.  Rehabilitation of the creeklines, involving creek stabilisation measures and re-establishment of riparian vegetation will be implemented under the ERMP to address current erosion issues and to reduce the likelihood of proposed development activities imposing further adverse impacts on the riparian corridors (see Section 7). 

Potential adverse impacts on the riparian corridors as a result of the proposed development include:

· impacts on native fauna (terrestrial and aquatic) as a result of habitat disturbance during stabilisation works along watercourses;

· impacts on the riparian and aquatic habitats through clearing of riparian vegetation, destabilisation of banks and obstruction of fish passage resulting from the construction of proposed creek crossings;

· impacts on water quality as a result of contaminant or sediment-laden run-off from construction or development areas;

· impacts on resident fauna and their habitats as a result of uncontrolled human access; and

· impacts on vegetation structure and fauna habitat as a result of fuel management activities.

The proposed stabilisation works along Carnes Creek in particular are likely to have at least a temporary adverse impact on native fauna species (terrestrial and aquatic) that utilise the riparian and aquatic habitats.  It is likely that individuals of the Common Wombat, that currently utilise active burrows along Carnes Creek, will be temporarily displaced during the rehabilitation works.  However, Wombats appear to utilise the entire study area, as evidenced by the extensive distribution of active burrows, and disturbance to burrows in this location is unlikely to have a substantial impact on the local population.  A Native Fauna Management Plan is to be prepared for the site and will contain special consideration of appropriate management measures to reduce impacts on wombats (and other native fauna) during the creek rehabilitation process (see below).

6.2.2 Proposed Impact Mitigation & Environmental Management 

Wolgan River and Carnes Creek will be rehabilitated involving creek stabilisation measures to control erosion and the re-establishment of riparian vegetation to a minimum of 50m on either side of each creek bank to provide supplementary habitat and to create linked wildlife corridors through the site.  Only low impact, passive recreational access will be permitted in the riparian corridor to reduce potential adverse impacts on native fauna and their habitats.

The proposed ERMP (see below) will contain specific protocols to reduce the likelihood of adverse impacts on aquatic fauna and their habitats within the creek lines during stabilisation works, including protocols for the retention of woody debris within channel beds, control of sediment, and protection of existing riparian vegetation and fauna habitats etc.) 

To reduce the potential for adverse impacts on the creekline ecology, the guest and service roads have been aligned to follow the Wolgan River and have been designed to minimise the number of creek crossings.  In addition, creek crossings have been carefully located to reduce riparian vegetation clearance and will be constructed in accordance with NSW Fisheries Fish Passage Requirements for Waterways (Fairfull & Wetheridge, 2003) to have minimal disturbance and to facilitate fish passage.  Disturbed areas surrounding bridge construction sites will be revegetated to ensure bank stabilisation, enhance connectivity and wildlife corridors and provide supplementary habitat for native fauna.

As noted above, a detailed Soil and Water Management Plan will be developed prior to the commencement of construction activities to control sediment and pollutant discharge from construction and development areas into creeklines. 

The proposed Bushfire Management Plan (see Section 7.3) will incorporate strategies and protocols for the careful management of fuel loads within revegetated riparian corridors to reduce fire hazard but also to avoid negative impacts on biodiversity and the natural ecosystem.

6.3 Precinct 3 – Access Corridor Precinct

6.3.1 Potential Impacts

Adverse impacts associated of road construction and operation within the proposed Access Corridor Precinct include:

· clearing of native vegetation;

· modification of adjoining vegetation within APZs;

· impacts of noise and lights on adjoining fauna habitats; and

· potentially, fauna mortality as a result of collisions with vehicles.

As for the Development Precincts, there is the potential for some indirect impacts from proposed construction activities within the Access Corridor Precinct on adjoining areas of retained vegetation and creeklines, including:

· erosion and sediment discharge from sites of disturbance or the discharge of contaminants resulting in the degradation of watercourses and habitats downstream;

· modifications to water quantity and hydrologic regimes on a local scale;

· modifications to native vegetation (eg. as a result of physical damage to plants or soil compaction of root zones) as a result of stockpiling and vehicle and machinery parking in vegetated areas; and
· an increase in the extent and intensity of weed infestation in disturbed areas.

Specific mitigation measures and environmental management protocols as outlined in Section 6.1.2 are to be implemented to reduce the potential for such impacts during the construction phase of the development. 

6.3.2 Proposed Impact Mitigation & Environmental Management 

The clearing of native vegetation within the Access Corridor Precinct for the construction of the proposed access and service roads will be limited by the careful alignment of the roads through existing cleared areas as far as possible.  The establishment of a landscaped median between the roads where they run parallel and close to one another will provide supplementary habitat for native fauna and may assist in facilitating fauna road crossings for gliding arboreal mammals.  

Fuel management activities within APZs will not involve the wholesale removal of vegetation and the level of fuel management activities required, involving selective removal of some canopy trees and the maintenance of understorey vegetation, is not expected to substantially alter these areas.  The APZs will continue to provide resources for native fauna in particular those threatened bird species that are known to utilise the ecotone areas between the open grassland and vegetated lower slopes.  Impacts will be confined to the area immediately fringing the Access Corridor Precinct and will not constitute a significant area given the extent of similar habitat on the remainder of the site and on adjoining lands.

Adjoining retained vegetation will be protected from indirect impacts associated with the roads construction and operational phases (eg, physical damage, sediment run-off, weed infestations) through the implementation of specific mitigation and environmental management measures outlined in Section 6.1.2 above. 

Road mortality is unlikely to constitute a significant adverse impact on native fauna species given the anticipated low intensity traffic and that most traffic will be during the day. The potential for fauna road mortality could be reduced through the enforcement of speed limits and the erection of fauna crossing warning signs at appropriate locations.  Such speed management features will be necessary in particular where vegetation extends up to the road verges and of particular relevance at night given that lighting will not be used along the access roads.

No significant impacts on adjoining habitats as a result of noise and light emissions are anticipated given the low frequency of night traffic movements and that lighting will not be used along the access road corridor.

6.4 Precinct 4 – Managed Pasture Precinct

6.4.1 Potential Impacts

The proposed development is unlikely to have any significant adverse impacts on the Managed Pasture Precinct given it’s already modified state and the intention to retain the existing pasture landscape and habitats present.  Proposed environmental management measures (as outlined below) will maintain existing habitats and have the potential to increase existing biodiversity and provide supplementary habitat for the native fauna, including in particular threatened bird species, that are known to currently or potentially utilise these areas.

6.4.2 Proposed Impact Mitigation & Environmental Management 

Under the Landscape Strategy, the pasture landscape with its existing remnant scattered trees will be supplemented with clumps of new tree plantings throughout the Precinct.  Only locally sourced native plant species representative of the existing vegetation types on the site will be used and plant species will be specifically selected to provide supplementary foraging habitat for threatened fauna, including in particular winter-flowering species for nectar-feeding birds.

The proposed Bushfire Management Plan (Section 7) will incorporate strategies and protocols for the careful management of fuel loads within this Precinct to reduce fire hazard following the removal of grazing but also to avoid negative impacts on biodiversity and the natural ecosystem.

6.5 Precinct 5 – Nature Conservation Precinct

6.5.1 Potential Impacts

Potential adverse impacts associated within the proposed development with respect to flora, fauna and their habitats within the proposed Nature Conservation Precinct may include:

· loss of biodiversity as a result of fuel management practices, including hazard reduction burns; and

· adverse impacts on native wildlife and their habitats as a result of uncontrolled human access.

6.5.2 Proposed Impact Mitigation & Environmental Management 

The proposed Bushfire Management Plan will incorporate strategies for ecologically sustainable strategic fuel management, including carefully planned hazard reduction burning of the Nature Conservation Precinct to reduce the potential risks of high intensity and frequency fire on the existing ecology and to reduce the potential threat of fire escaping onto adjoining lands (ABPP, 2005).  Determination of appropriate timing and intensity of periodic burns will be important to maintain suitable open grassy woodland/grassland ecotones for threatened ground-feeding species (such as the Brown Treecreeper) following the removal of grazing.  Fire access trails will be aligned along existing tracks or through cleared areas (as far as possible) to minimise the requirement for clearing of native vegetation.

Only low impact, passive recreational/wildlife education access will be permitted in the Nature Conservation Precinct to reduce potential adverse impacts on native fauna and their habitats. 

Proposed activities associated with the proposed development within the Nature Conservation Precinct will be predominantly beneficial for the native flora and fauna of the site under the proposed Landscape Strategy.  Key features in this regard include:

· the proposed rehabilitation and revegetation of some currently highly modified foothill areas to restore natural ecological processes and provide supplementary habitat for native fauna;

· the maintenance and rehabilitation of wetland habitats along the Wolgan River, involving the removal of grazing and weed control, and their connection with riparian/wildlife corridors through the site; and

· the preparation and implementation of specific environmental management plans for the management of native fauna and their habitats, including in particular threatened species known to occur on site, for the control of introduced flora and fauna, and the management of Bushfire (see Section 7).

7 Environmental Management Plans

Under the Draft Concept Plan and Landscape Strategy the proponent has committed to the preparation of a range of Environmental Management Plans (EMPs) for the management of native wildlife and their habitats and introduced species.  These EMPS will be subject to separate approval and implementation, and include: 

· an Ecological Rehabilitation and Management Plan, including management strategies for the creeklines, vegetation and native fauna and their habitats, including specific considerations for threatened fauna species;

· a Feral Fauna Management Plan;

· a Weed Management Plan; and

· a Bushfire Hazard/Control Management Plan.

Other EMPs of relevance to the protection of the natural environment include: 

· an Erosion and Sedimentation Control Plan; and

· a Wastewater Management Plan;

· Solid Waste Management Plan; and 

· Hydrological Management Plan.

The implementation of the EMPs will reduce the potential for adverse impacts as a result of proposed development activities on site and on the adjoining GBMWHA and aim to improve habitat quality through addressing existing environmental issues on site, including habitat loss and modification, weeds, feral animals, erosion, and bushfire.

7.1 Ecological Rehabilitation Management Plan

An Ecological Rehabilitation Management Plan (ERMP) will be prepared to address revegetation within the Nature Conservation Precinct, watercourse stabilisation and revegetation within the Riparian Corridor Precinct, vegetation management within the Pasture/Parkland Precinct and the management of native fauna and specific habitat features and resources for relevant species.  The ERMP will be prepared following approval of the proposed Concept Plan and prior to the initiation of development activities.  

The ERMP will be prepared with consideration of:

· NSW Fisheries (1999) Policy and Guidelines – Aquatic Habitat Management and Fish Conservation

· NSW Fisheries - Fish Passage Requirements for Waterway Crossings (Fairfull & Witheridge, 2003)

· Plans of Management for the Gardens of Stone National Park and the Greater Blue Mountains World Heritage Area 

-
DIPNR guidelines regarding:

· Watercourse and Riparian Area Planning, Assessment and Design (V4 Draft)

· Watercourse & Riparian Zone Rehabilitation Requirements

· How to prepare a Vegetation Management Plan

· Design and Construction of Paths and Cycleways along Watercourses and Riparian Areas (V2)

· How to Collect Native Plant Seed Responsibly (V1)

· management actions contained in Final and Draft Recovery Plans for threatened fauna species prepared under the TSC Act (eg Yellow-bellied Glider; Large Forest Owls); and

· any relevant management guidelines for native wildlife prepared by DEC.

7.1.1 Revegetation

The ERMP will provide details of specific measures and protocols for the protection and rehabilitation of retained native vegetation within the Nature Conservation Precinct, including:

· weed removal and control protocols;

· details of appropriate plant species and planting densities to be utilised and the extent of vegetation types to be created; 

· measures to reduce potential impacts of grazing herbivores (native and exotic) on regenerating vegetation; and

· a monitoring program with performance criteria and measures for restitution of damage or supplementary plantings, if necessary.  

Gully erosion is present on some lower slopes, but most especially along the mid-southern boundary of the site, where tyres and other materials have been dumped, in an attempt to reduce erosion rates.  Rehabilitation and revegetation of these eroded areas will require careful planning and implementation.

7.1.2 Rehabilitation of Creeklines and Riparian and Aquatic Habitats

The main watercourses within the study area are both currently experiencing substantial erosion as a result of cattle grazing, clearing of vegetation and flooding events.  In particular, sections of the banks of the Wolgan River, at the northern end of the valley have undermined banks and trees with exposed root systems.  Proposed management of the creek lines within the Riparian Corridor Precinct includes terracing within Carnes Creek to stabilise the creek banks and re-establishment of riparian vegetation to a minimum width of 40 metres from the top of the bank on either side of watercourses to provide habitat resources and wildlife corridors through the site.  Measures will be implemented to ensure that woody debris removed or disturbed during creek stabilisation activities is replaced to maintain habitat for aquatic fauna.  Only low impact, passive recreational access will be permitted in these areas to limit disturbance to ecological communities and native fauna.

Farm dams, which are currently degraded by cattle access and resulting grazing and trampling, are to be retained and rehabilitated under the Landscape Strategy.  Rehabilitation will include the removal of stock and the planting of wetland vegetation and will aim to provide supplementary habitat for waterbirds and other aquatic and terrestrial fauna on the study site.

7.1.3 Vegetation Management (Pasture/Parkland Precinct)

Vegetation management within the Pasture Precinct will involve the maintenance of the existing rural pasture landscape supplemented through planting of clumps of native trees, including known food trees, to provide additional habitat for native fauna known to utilise habitat in this area.  The pasture landscape will be maintained for native fauna species that currently utilise these areas, including the threatened Diamond Firetail and macropods but will require careful active management to sustain reduced fuel loads following the removal of grazing livestock.

7.1.4 Weed Control and Management

The study site currently contains a large number of weed species, including eight species listed as noxious in the Lithgow LGA under the Noxious Weeds Act.  Management of these species will need to be in accordance with management measures prescribed under the Act (see Table 6).  

There is the potential for weed proliferation and spread of weeds onto adjoining lands as a result of the proposed development through soil disturbance during the construction phase, the removal of grazing, and increased traffic through the study area, recreational use of horses and altered soil moisture and nutrient levels.

It is likely that weed species will thrive in areas where grazing is reduced or withdrawn, either from existing propagules, or from later recruitments.  Areas of particular concern include the wetland areas, especially around the margins, and along riparian zones.  Blackberry has been greatly reduced from all wetland areas, being more prolific in drainage lines on private land immediately west of the site and in areas of the adjoining national parks estate.  The paddocks have pasture species such as rye and clover, in association with native grass species.  There are, however, several introduced grass species which may become more extensive.  These include: Sporobolus indicus var. capensis, Vulpia bromoides, Setaria gracilis, Paspalum dilatatum, Phalaris aquatica and Bromus spp.

A Weed Management Plan is to be prepared to assist in the removal and/or control of weed species on the site and to reduce the potential for their spread into adjoining habitats within the GBMWHA.  Protocols will be implemented to prevent the spread of weeds within the study area as a result of activities associated with the construction phase of the development. 

Weed management will involve:

· the destruction of weed material removed from construction areas;

· minimising areas disturbed during construction;

· washing down vehicles and equipment between construction areas in particular following clearing activities in weed infested areas;

· the use of shredded native plant material removed from the site as a mulch and groundcover on disturbed soil surfaces to reduce the potential for weed establishment; and 

· seeding of exposed soil stockpiles with a nursery crop to reduce the potential for weed infestation.

The weed management plan will also include strategies and protocols for the:

· removal and control of weeds in proposed vegetation rehabilitation areas; and

· review of non-endemic species to be used in replanting in landscaped areas to ensure they are not invasive.

The Weed Management Plan should also incorporate a monitoring program that includes performance criteria and measures for the identification and remediation of problem areas, if necessary. 

It is important to note that any proposed weed management measures are unlikely to be particularly effective unless conducted over the long term and in collaboration with surrounding landholders.  As such, preparation of the Weed Management Plan will be undertaken in consultation with NSW Agriculture, and with DEC and landowners of other neighbouring properties, to ensure a collaborative approach that is likely to result in more effective long-term reductions in local and regional weed populations.  

Table 6
Weed class and prescribed management action (NSW NW Act) for noxious weed species recorded in the study area.

	Common Name
	Scientific Name
	Weed Class & Prescribed Management Action

	Serrated Tussock
	Nassella trichotoma
	W3:  Must be prevented from spreading and its numbers and distribution reduced.

	African Love Grass
	Eragrostis curvula
	W3:  Must be prevented from spreading and its numbers and distribution reduced.

	Blackberry
	Rubus fruticosus 
	W3:  Must be prevented from spreading and its numbers and distribution reduced.

	Nodding Thistle
	Carduus nutans
	W3:  Must be prevented from spreading and its numbers and distribution reduced.

	Scotch Thistle
	Onopordum sp.
	W3:  Must be prevented from spreading and its numbers and distribution reduced.

	Sweet Briar
	Rosa rubiginosa
	W3:  Must be prevented from spreading and its numbers and distribution reduced.

	Wild Radish
	Raphanus raphanistrum
	W3:  Must be prevented from spreading and its numbers and distribution reduced.

	Willow
	Salix fragilis
	W4g:  Must not be sold, propagated or knowingly distributed.  

	Willow
	Salix babylonica
	W4g:  Must not be sold, propagated or knowingly distributed 


The Weed Management Plan will be prepared in accordance with:

· the NSW Noxious Weeds Act and prescriptions for management of relevant species on site;

· weed management guidelines prepared by NSW Agriculture;

· DEC regional Pest management Strategies;

· existing weed management plans for adjoining National Parks; 

· management guidelines for weed species attributed Key Threatening Process status under the TSC Act (eg exotic perennial grasses); 

· weed management guidelines for specific species listed in Recovery Plans for threatened species prepared under the TSC Act; and

· regulations and controls for pesticide use pursuant to the NSW Pesticides Act 1999.

7.1.5 Management Measures for Native Fauna

Specific management strategies and measures for native fauna, and in particular threatened fauna species, will be incorporated into the Ecological Rehabilitation Management Plan (ERMP).  The aim of the proposed native fauna management measures will be to address the ongoing management of native fauna, including their habitats on site.  This will include management strategies and practices to be implemented in all Precincts and in existing stands of vegetation and areas that are to be rehabilitated under the Landscape Strategy.  The ERMP will identify native fauna species and habitat values of significance on the site and provide management strategies to be implemented to protect and enhance these values as appropriate.  

Management will focus on reducing and controlling existing and novel impacts and threatening processes on site and in particular improving some aspects of threatened species habitat.  Management strategies will be prepared in accordance with prescribed management actions contained in relevant Final and Draft Recovery Plans for threatened fauna species prepared under the TSC Act (eg Yellow-bellied Glider; Large Forest Owls) and management guidelines for native wildlife prepared by DEC.

Native fauna species of particular relevance for consideration in this regard include the following species known to utilise habitats within the proposed Riparian and Access Corridors and Development Precincts:

· Common Wombat

· Brown Treecreeper

· Speckled Warbler

· Diamond Firetail 

· Eastern Bentwing-bat

Also of relevance are those threatened species known to occur in areas of adjoining habitat, including the:

· Glossy Black-cockatoo

· Gang-gang Cockatoo

· Yellow-bellied Glider

· Powerful and Sooty Owls

The ERMP will include consideration of the following fauna management issues and strategies:

· planting of food trees for native species known to occur on site and on surrounding lands.  Food trees of relevance for threatened species in particular will be identified to supplement existing foraging resources for these species;

· selection of known hollow-forming trees (eg Boxes) for replanting to provide an ongoing nesting/roosting resource for hollow-dependent native fauna; 

· measures to protect native fauna and their habitats, in particular to reduce potential impacts on the Common Wombat, in riparian areas along Carnes Creek during proposed creek stabilisation and revegetation works and during resort opererations;

· careful consideration of the potential adverse impacts of removing grazing on threatened species habitats (ie. grazing, provided timing and levels are appropriate, can actually promote a desirable understorey for ground-feeding species such as the Brown Treecreeper species) and appropriate management measures (eg. periodic burns of appropriate intensity) to maintain suitable habitat for this species (and other ground-feeding birds) in the absence of grazing;

· careful consideration of appropriate fuel management/hazard reduction burning (including frequency, intensity and patterns) within the identified site Precincts to minimise potential negative impacts on native fauna, relevant habitat features and overall biodiversity of the ecological communities;

· placement of logs and trunks of native trees removed for construction purposes in existing and regenerating vegetated areas to improve existing modified habitats.  In particular, trees containing hollows or abundant decorticating bark should be used for this purpose.  Such features would provide supplementary foraging substrates for ground-feeding threatened birds (such as the Brown Treecreeper) and potential den sites for the Spotted-tailed Quoll and its prey;  

· consideration of the location and types of fences erected within and around the site and the need to maintain habitat connectivity for native fauna;

· the potential provision of nest boxes and bat roost boxes to supplement habitat for hollow-dependent species on the study site; 

· measures for the removal or control of feral animals and weeds with reference to the proposed Feral Animal and Weed Plans of Management;

· the implementation of monitoring programs to determine the success or otherwise of management strategies, including surveys to ascertain:

-
the persistence or otherwise of fauna habitat features of relevance for native species on site;

-
the persistence or otherwise of native fauna species and specific threatened species in suitable habitats on site; 

-
the reintroduction of additional fauna species on site; 

-
the use and success of fauna nest boxes if provided;

-
the persistence or otherwise of feral animals and weeds; and

-
the success of revegetation and rehabilitation activities.

7.2 Feral Animal Management

A variety of feral animal species, including wild dogs, cats, goats, pigs, foxes and rabbits, currently occur on the site and on surrounding lands.  Such species have the potential to degrade or damage the natural values of the site and the adjoining GBMWHA in the following ways:

· grazing by introduced herbivores (such as rabbits and goats) can reduce the survival and recruitment of plant species and may have marked effects on the structure and composition of plant communities;

· weeds (such as Sweet Briar and Blackberry) are be spread via the droppings of introduced species, such as Foxes; 

· habitats can be substantially degraded through the digging and burrowing of rabbits and wild pigs; and

· adverse impacts can be imposed on the native fauna assemblage, including in particular smaller terrestrial fauna and nesting/roosting arboreal and ground-nesting species, as a result of predation by wild dogs, foxes and feral cats, and through competition for prey species.

A Feral Animal Species Management Plan is to be prepared for the control and management of feral animals that currently occur on site to reduce current adverse impacts on the site and the potential for adverse impacts on the values of the adjoining GBMWHA.  Management of herbivorous species will be particularly crucial to the success of the proposed vegetation rehabilitation and landscaping works within the study area.

As is the case with weeds, proposed management measures are unlikely to be particularly effective unless conducted over the long term and in collaboration with surrounding landholders.  As such, preparation of the Feral Animal Management Plan will be undertaken in consultation with NSW Agriculture and the Rural Lands Protection Board, and with DEC and landowners of other neighbouring properties, to ensure a collaborative approach that is likely to result in more effective long-term reductions in local and regional feral animal populations.  

The Feral Animal Management Plan will be prepared in accordance with:

· feral animal management policy and guidelines prepared by NSW Agriculture, the NSW Pest Animal Council and the National Feral Animal Control Programme;

· control guidelines for pest species (eg rabbit, feral pigs, wild dogs) declared under the Rural Lands Protection Act 1998, issued by the Rural Lands Protection Board;

· management guidelines outlined in Threat Abatement Plans for feral animal species attributed Key Threatening Process Status under the TSC Act and the EPBC Act (eg the Red Fox); 

· management guidelines for specific feral animal species listed in Final or Draft Recovery Plans (prepared under the TSC Act) for threatened fauna species of relevance to the site;

· DEC regional Pest Management Strategies and feral animal management plans for adjoining National Parks; and

· regulations and controls for pesticide use pursuant to the NSW Pesticides Act 1999.

7.3 Management of Bushfire

The nature of the study area landscape, vegetation and the fire weather conditions during summer facilitate severe fire events within the study area and on surrounding lands (ABPP, 2005).  There is the potential for local fire ignitions within the study area (including as a result of lightning or accidental causes) to develop and extend into the adjoining GBMWHA.  Such fires have the potential, if of high intensity and frequency, to alter ecological processes, change vegetation structure and floristics, destroy native fauna and their habitats, and change erosion patterns and water quality.

The Bushfire Management Report prepared for the proposed development (ABPP, 2005) provides an assessment of the potential level of bushfire risk within the study area and specific recommendations for the implementation of fire management measures and strategies necessary to mitigate the potential threat to persons, property and the environment, including that within the surrounding GBMWHA.  

Critical elements of proposed fire management in the study area with respect to protecting vegetation on the site and within the adjoining GBMWHA involve protocols and strategies to ensure unplanned fires on the site are contained and suppressed as quickly as possible, including:

· management of bushfire fuels within each of the identified Precincts in accordance with ecological best practice;

· establishment of perimeter fire breaks and fire access trails;

· provision of fire fighting resources on site, including a fully equipped Fire Station, helicopter support facilities and a specific water supply for fire fighting operations; and

· the appropriate training of staff and establishment of an emergency management protocol in close consultation with local emergency services.

A bushfire Hazard/Control Management Plan is to be prepared and implemented that addresses the specific management requirements of each of the identified Precincts on the site.

The Management Plan will in particular need to consider:

· strategies for the maintenance of fuel loads in open grassland/pasture areas (eg. within the Managed Pasture Precinct and Nature Conservation Precinct) following the proposed removal of grazing.  In addition to increased grass biomass, tree species will quickly establish where trees and shrubs are currently sparse.  These naturally revegetating areas will eventually have increased fuel loads, with increased fire hazard ratings;

· careful management of fuel loads within revegetated riparian corridors to reduce fire hazard but also avoid negative impacts on biodiversity and the natural ecosystem; 

· appropriate timing and intensity of periodic burns to maintain suitable open grassy woodland/grassland ecotones for threatened ground-feeding species (such as the Brown Treecreeper) following the removal of grazing; and

· ecologically sustainable strategic fuel management, including carefully planned hazard reduction burning, of the Nature Conservation Precinct to reduce the potential risks of high intensity and frequency fire on the flora and fauna asset and to reduce the potential threat of escape of fire onto adjoining lands (ABPP, 2005).

8 Significance of Likely Impacts on Threatened Fauna 

8.1 SEPP 44

State Environmental Planning Policy No.  44 - Koala Habitat Protection (SEPP 44) is intended “to encourage the proper conservation and management of areas of natural vegetation that provide habitat for koalas, to ensure permanent, free-living populations over their present range”.  The Policy incorporates prescriptions regarding potential and core Koala habitat for Councils (listed under Schedule 1) to consider during the development application process and before granting development consent.  Lithgow LGA is listed under Schedule 1 of the Policy as an area to which SEPP 44 applies.  

Field surveys were undertaken in August 2005 to determine the potential for the site to constitute Koala habitat, as defined under SEPP 44.  Surveys involved, searches for known Koala food tree species, and for evidence of the presence of Koalas on the site and in adjoining areas, including nocturnal spotlight surveys, and diurnal searches for individuals, scratches on tree trunks and scats beneath potential food trees. 

8.1.1 Potential Koala Habitat

Potential koala habitat is defined under SEPP 44 as “areas of native vegetation where trees of the type listed in Schedule 2 constitute at least 15% of the total number of trees in the upper or lower strata of the tree component”.  On the basis of this definition, various stands of vegetation on the site constitute “potential koala habitat”.  Four Schedule 2 food tree species occur on the site and at various locations constitute greater than 15% of the total number of trees and Foliage Projective Cover (Table 7).  Two of these tree species, Forest Red Gum and Manna Gum, are considered primary food trees and Grey Gum a secondary food tree species in the Central Coast/Sydney Basin Koala Management Area (NPWS, 2003).  

Table 7
Schedule 2 Koala feed tree species recorded and their occurrence in vegetation types on site.

	Common Name
	Botanical Name
	Occurrence
	Foliage Projective Cover

	Forest Red Gum
	E. tereticornis
	Middle and upper slopes; often in gradients with E. dealbata on middle slopes.  Best stands on east-facing slopes of Donkey Mountain.
	>35%, although discrimination between two Red Gum species often uncertain because of lack of buds or capsules.

	Grey Gum
	E. punctata
	Middle slopes, especially where shelter, either from tallus boulders or gullies occur.  Best stands in Carnes Creek valley
	>20% in groups usually not exceeding 3000 sq.m. 

	Manna Gum
	E. viminalis
	Along banks of Wolgan River, especially at north-eastern end of valley.  Along some drainage lines in south-west of valley. 
	>20% where present, but only in narrow bands.

	White Box
	E. albens
	East and south-facing upper slopes, occasionally on lower and mid-slopes
	Rarely 20%


8.1.2 Core Koala Habitat

SEPP 44 defines core koala habitat as “an area of land with a resident population of koalas, evidenced by attributes such as breeding females (that is, females with young) and by recent sightings of and historical records of a population”.

Koalas are known from the surrounding locality and immediate vicinity of the site, with records from the adjoining Wollemi National Park (Figure 9) and Blue Mountains National Park further a field (DEC Wildlife Atlas, 2005).  One record exists for the Wolgan Valley, comprising a road mortality along Wolgan Road in 1991 (DEC Wildlife Atlas, 2005).

However, there are no recent or historical records of a resident population or individuals on the site (Wood Family pers. comm.; NPWS Wildlife Atlas) and no evidence of the Koala was recorded during the recent field investigations despite targeted surveys for individuals in areas of potentially suitable habitat, and dedicated searches for Koala droppings under potential Koala food trees.

Whilst it is theoretically possible that Koalas could occur on site given their occurrence in the surrounding locality and the presence of potential food trees, on the basis of the lack of historical or recent records, it is considered unlikely that the site supports “a resident population” of the Koala.  The study area does not, therefore, constitute “core koala habitat” as defined under SEPP 44.

As the study area does not constitute “core koala habitat”, the provisions of SEPP 44 are not relevant to the proposed development and consequently there is no requirement for the preparation of a Koala Plan of Management for the site.  However, management issues of relevance for the Koala and its habitat will be considered in the Native Fauna Management Plan, which will aim to protect and supplement available foraging habitat for the Koala on the site and possibly encourage the recruitment of individuals from surrounding areas.  Management strategies will include:

· the retention and incorporation of existing Koala food trees within the development Precinct design;

· identification of appropriate Koala food trees for use in plantings in landscaped and rehabilitation areas;

· speed limits and fauna crossing warning signs on proposed access and service roads; and

· measures for the control of feral fauna species (in particular wild dogs) in association with the proposed Feral Fauna Species Management Plan

8.2 TSC Act and EPA Act

8.2.1 Threatened Species & Populations

8.2.1.1 Threatened Flora

No threatened flora species were recorded on site during the field investigations, and the proposed development which is to be predominantly located within cleared pasture areas is considered unlikely to impose a significant impact on threatened flora species.  

The significance of likely impacts on Eucalyptus cannonii has been assessed according to s.5A of the EPA Act given an apparent previous record for this species on the study site (Figure 7 -DEC Wildlife Atlas, 2005).  This species was not detected on site despite targeted inspection of stringybarks and consideration of the eight parts of s.5A indicates that the proposed development is unlikely to impose “a significant effect” on this species (Appendix C).  

8.2.1.2 Threatened Fauna

The significance of likely impacts of future development on threatened species or their habitats recorded on site has been assessed according to s.5A of the EPA Act (the ‘8-part test’).  Individual 8-part tests for the nine threatened fauna species recorded on the study site and in adjoining habitats are provided in Appendix C.  The assessments indicate that future development as proposed under the Concept Plan and Landscape Strategy is unlikely to impose “a significant effect” on these threatened fauna species or habitats of relevance.  Consequently, a Species Impact Statement is not required for these species with respect to future development of the site.

Individual 8-part tests for those additional threatened fauna species considered likely or possible occurrences on site have also been prepared (Appendix C).  It is considered unlikely that the proposed development would impose a significant effect on these additional species, even if they do occur on site at various times, given the proposed retention of areas of suitable potential habitat under the Landscape Strategy and the implementation of specific impact mitigation and environmental management measures to protect fauna and their habitats on site. 

8.2.2 Endangered Ecological Communities

No endangered ecological communities were recorded on site and the proposed development will not have a significant effect on any plant community currently listed as an endangered ecological community under the TSC Act.

8.3 NSW Fisheries Management Act 1994

The Fisheries Management Act, 1994 (FM Act) aims to conserve, develop and share the fishery resources of the state for the benefit of present and future generations.  The Act, which is administered by NSW Fisheries, incorporates the principles of the TSC Act regarding the assessment of significance of impacts on threatened species and their habitat with respect to listed aquatic species.

None of the threatened fish species or endangered populations currently listed pursuant to the FM Act is of relevance to the aquatic habitats in the study area.  Consequently, the proposed development is not considered likely to impose a significant impact on any of these species, populations or their habitats.  

The study site is located within the predicted distribution of Adams Emerald Dragonfly but the degraded creekline habitats present are not considered to provide preferred habitat for this species (see Section 5.3.2.1).  The proposed rehabilitation of the creeklines, including bank stabilisation and revegetation of the riparian corridor may potentially improve habitat value on site for the Adams Emerald Dragonfly (if it occurs in the locality) over the longer term. 

8.4 EPBC Act

The Commonwealth Environment Protection & Biodiversity Conservation Act, 1999 (EPBC Act) establishes a process for assessing the environmental impact of activities and developments where ‘matters of national environmental significance’ may be affected.  Under the Act any action which “has, will have, or is likely to have a significant impact on a matter of national environmental significance” is defined as a “controlled action”, and requires approval from the Minister for the Environment.  
The matters of “national environmental significance” listed under the EPBC Act of potential relevance to the study site are:

· nationally listed threatened species (eg. Regent Honeyeater, Spotted-tailed Quoll); 

· nationally listed migratory species (eg Regent Honeyeater); and

· World Heritage Areas (the Greater Blue Mountains World Heritage Area).

A detailed assessment of the criteria outlined in the Administrative Guidelines with respect to Matters of National Environmental Significance of relevance to the study area was beyond the scope of this study.  However, a preliminary assessment of the likelihood or otherwise of the proposed development imposing “a significant effect” on listed threatened and migratory species and the Greater Blue Mountains World Heritage Area is provided below.

8.4.1
Potential Impacts on Nationally Listed Threatened Species

No threatened fauna species listed under the EPBC Act were recorded during the August 2005 surveys.  However, five (5) species have been previously recorded in the locality.  Of these, the Swift Parrot, Regent Honeyeater, Spotted-tailed Quoll and Large-eared Pied-bat could potentially occur on site given the habitats present (see Section 5.3.1.2).  On the basis of the field surveys and significance assessments undertaken pursuant to State legislation (see Appendix C), it is considered unlikely that proposed future development under the Concept Plan and proposed Landscape Strategy would impose a significant impact on these nationally listed threatened species even if they do occur on site on occasion.

The remaining nationally listed species previously recorded in the locality, the Purple Copper Butterfly, is not anticipated to occur on site given the absence of Bursaria spinosa subsp. lasiophylla a larval food plant on which it’s lifecycle is reliant (Section 5.3.1.2).  Consequently, the proposed development is highly unlikely to impose a significant impact on this species.

8.4.1 Potential Impacts on Migratory Species

The habitats present on site are not considered to constitute critical or important habitat for any listed species under the migratory bird provisions of the EPBC Act and the proposed development is unlikely to impose “a significant effect” on any of the listed ‘migratory’ fauna species which were recorded during the fauna investigations (Section 5.3.3).

The migratory species recorded on site belong to broad family listings under the migratory provisions of the EPBC Act and are not species listed under International Migratory Bird Agreements.  The relevant species are all common and widespread and are not considered ‘migratory’ in the study area.  Existing habitat for these species on site, including wetlands, creeklines, open pasture and open woodland and forest habitats will be retained and managed for conservation purposes.  Proposed rehabilitation of the creeklines and associated wetland habitats within the south-western portion of the site (involving removal of grazing and weed control) and the implementation of a feral animal control program may potentially improve habitat value for wetland migratory birds in the study area over the longer term 

The Regent Honeyeater is also listed as a migratory species under the EPBC Act.  This species was not recorded on the study site during the field investigations but is likely to forage on site on occasion given the proximity of the site to the known breeding population in the Capertee Valley and the presence of preferred food tree species.  On the basis of the field surveys and significance assessments undertaken pursuant to State legislation (see Appendix C), it is considered unlikely that proposed future development under the Concept Plan and proposed Landscape Strategy would impose a significant impact on the Regent Honeyeater even if it does occur on site on occasion.

8.4.2 Potential Impacts on Greater Blue Mountains World Heritage Area

The criteria for the assessment of World Heritage Properties pursuant to the Administrative Guidelines of the EPBC Act have been considered on a preliminary basis with respect to the likelihood or otherwise of the proposed Emirates Resort imposing “a significant effect” on the adjoining Greater Blue Mountains World Heritage Area (GBMWHA). 

Under the EPBC Act, an action has, will have, or is likely to have a significant impact on the World Heritage values of a declared World Heritage property if it does, will, or is likely to result in: 

one or more of the World Heritage values being lost, or 

one or more of the world heritage values being degraded or damaged.

Values of the GBMWHA include but are not restricted to:

· an exceptional representation of the major eucalypt groups and aspects of their evolution and radiation, including taxa demonstrating high levels of hybridisation;

· outstanding levels of plant diversity, including an exceptional diversity of eucalypts and eucalypt dominated ecosystems; and

· exceptional diversity of habitats providing outstanding representation of native fauna and flora, including taxa of high conservation significance.

The Concept Plan and Landscape Strategy for the proposed Emirates development includes a commitment to the preparation and implementation of Environmental Management Plans (see Section 7) which will reduce the potential for degradation or damage to the world heritage values of the surrounding GBMWHA.  Management plans of relevance include:

· Ecological Rehabilitation and Management Plan;

· Fauna Management Plans for native fauna and in particular threatened fauna species known or likely to occur on site;

· Feral Fauna Management Plan: for the control and management of feral animals that currently occur within the study area and to reduce the potential for adverse impacts on the biodiversity values of the adjoining GBMWHA;

· Weed Management Plan to assist in the control or removal of weed species in the study area and which will reduce the potential for their spread into adjoining habitats within the GBMWHA; and

· Bushfire Hazard/Control Management Plan: containing specific fire management measures and strategies to be implemented to mitigate the potential threat to persons, property and the environment, including that within the surrounding GBMWHA from local fire ignitions within the study area (see Section 7.3).  Critical elements of proposed fire management in the study area with respect to protecting vegetation within the adjoining GBMWHA involve protocols and strategies to ensure unplanned fires within the study area are contained and suppressed as quickly as possible, including:

-
management of bushfire fuels within the study area in accordance with ecological best practice;

-
establishment of perimeter fire breaks and fire access trails;

-
provision of fire fighting resources on site, including a fully equipped Fire Station, helicopter support facilities and a specific fire fighting water supply; and

-
the appropriate training of staff and establishment of an emergency management protocol in close consultation with local emergency services.

· Erosion and Sedimentation Control Plan

The proposed project is considered unlikely to impose “a significant effect” on the adjoining Greater Blue Mountains World Heritage Area GBMWHA provided that the above Environmental Management Plans and Strategies are prepared and implemented.  However, it is recommended that a Referral to the Department of the Environment and Heritage is prepared to provide certainty with respect to the determination of whether the proposed action constitutes a controlled action or otherwise and consequently if further assessment pursuant to the EPBC Act is required.  

8.4.4
Remaining Matters of National Environmental Significance

The remaining “matters of national environmental significance” listed under the EPBC Act are not of relevance to the study area given that:

· no threatened ecological communities currently listed pursuant to the EPBC Act are present or will be impacted by the proposed development;

· there are no Ramsar wetlands nor any Commonwealth marine environments in the vicinity; and

· the proposed development does not involve “nuclear actions”.

9 Conservation Outcome

It is considered that the likely limited adverse impacts of future development on the study site will be adequately offset by the retention and management of the majority of the site for conservation purposes and the contribution to vegetation rehabilitation and habitat creation and enhancement proposed under the Concept Plan and Landscape Strategy.  The proposed Landscape Strategy has the potential to result in a net increase in the total area of some vegetation types and to improve the condition and connectivity of areas of currently modified woodland and riparian habitats (where appropriate) hence making a positive contribution to the conservation of biodiversity on the study site and the wider locality.

Recommendations

The field surveys undertaken for this report provide preliminary baseline information on the flora and fauna species that occur or that are likely to occur on the study site and on adjoining lands to enable an initial assessment of the likely impacts of the development proposed under the Concept Plan on these species and their habitats.

The following recommendations are made to enable a more detailed assessment of the likely impacts on native fauna at specific sites and to determine appropriate impact mitigation and environmental management measures to reduce the potential for adverse impacts on these species and specific habitats and resources of relevance:

1.
Dedicated field investigations to gain a better understanding of the Common Wombat population on site (abundance and distribution) and its use of specific areas of the site.  Of particular interest will be the Carnes Creek Riparian Corridor, Access Corridor and Development Precincts where creek stabilisation and rehabilitation activities and proposed infrastructure and operations have the potential to impact on known burrows and foraging habitat for this species.  Consultation with recognised Common Wombat experts and DEC wildlife management officers should also be undertaken so that best practice impact mitigation and environmental management measures can be implemented to reduce the potential for adverse impacts on this species and to encourage it’s continued presence in the area.

2.
Follow-up surveys targeting threatened species known to occur on site to estimate likely population sizes, distribution and habitat use on the site and immediately adjoining lands.  Data collected would supplement existing data and be used to assist in the preparation of specific management strategies for these species and their habitats and to provide more comprehensive baseline data for potential future monitoring programs.

3.
Consideration of undertaking additional surveys during warmer months to determine the presence or otherwise of threatened species that would have been difficult to detect (even if present on site) given the timing of the surveys in August.  For example, the Blue Mountains Water Skink is best detected during warm sunny conditions from September to March and adults of the Giant Dragonfly only emerge from larval burrows from October to November.  However, it should be noted, that the sedgeland habitats on site are considered to provide only marginal habitat for these species.  Given the proposed retention of such habitats within the Nature Conservation Precinct these species are unlikely to be adversely affected by the proposed development even if they do occur.  
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APPENDIX A: Plant species recorded on the study site (August 2005).

	Scientific Name
	Common Name
	Status
	Occurrence in Plant Communities

	
	
	
	1
	2
	3
	4
	5

	BRYOPHYTA
	
	
	
	
	
	
	

	Kurzia sp.
	Liverwort
	
	
	u
	
	
	

	Lunularia sp.
	Liverwort
	
	
	
	
	u
	u

	Megaceros sp.
	Hornwort
	
	
	
	
	
	u

	LYCOPSIDA
	
	
	
	
	
	
	

	Lycopodiaceae
	
	
	
	
	
	
	

	Lycopodium laterale
	Slender Club Moss
	
	
	
	
	u
	

	FILICOPSIDA
	
	
	
	
	
	
	

	Adiantaceae
	
	
	
	
	
	
	

	Adiantum aethiopicum
	Maidenhair Fern
	
	
	u
	
	o
	o

	Blechnaceae
	
	
	
	
	
	
	

	Blechnum cartilagineum
	Gristle Fern
	
	
	
	
	
	o

	Doodia aspera
	Rasp Fern
	
	
	
	
	o
	

	Dennstaedtiaceae
	
	
	
	
	
	
	

	Histiopteris incisa
	Batswing Fern
	
	
	
	
	
	u

	Pteridium esculentum
	Common Bracken
	
	u
	o
	u
	c
	o

	Dicksoniaceae
	
	
	
	
	
	
	

	Calochlaena dubia
	False Bracken
	
	
	
	
	u
	u

	Gleicheniaceae
	
	
	
	
	
	
	

	Gleichenia rupestris
	Coral Fern
	
	
	u
	
	u
	u

	Lindsaeaceae
	
	
	
	
	
	
	

	Lindsaea microphylla
	Lacy Wedge Fern
	
	
	
	
	o
	o

	Polypodiaceae
	
	
	
	
	
	
	

	Pyrrosia rupestris
	Rock Felt Fern
	
	
	
	
	o
	o

	Sinopteridaceae
	
	
	
	
	
	
	

	Cheilanthes sieberi subsp. sieberi
	Mulga Fern
	
	
	
	
	u
	

	Pellaea falcata
	Sickle Fern
	
	
	
	
	o
	

	CONIFEROPSIDA
	
	
	
	
	
	
	

	Cupressaceae
	
	
	
	
	
	
	

	Callitris endlicheri
	Black Cypress Pine
	
	
	
	
	c
	

	Cupressus macrocarpa (?) ‘Brunniana’
	Golden  Monteray Cypress
	*
	
	
	u
	
	

	Pinaceae
	
	
	
	
	
	
	

	Pinus (?) pinaster
	Cluster Pine
	
	u
	
	
	
	

	MAGNOLIOPSIDA: Magnoliidae
	
	
	
	
	
	
	

	Apiaceae
	
	
	
	
	
	
	

	Centella asiatica
	Arthritis Plant
	
	
	
	
	u
	u

	Hydrocotyle laxiflora
	Stinking Pennywort
	
	
	
	
	o
	o

	Platysace lancelata
	-
	
	
	
	
	
	u

	Xanthosia pilosa
	Woolly Xanthosia
	
	
	
	
	u
	u

	Araliaceae
	
	
	
	
	
	
	

	Astrotricha floccosa
	Flannel Leaf
	
	
	u
	
	
	

	Asteraceae
	
	
	
	
	
	
	

	Aster subulatus
	Bushy Starwort
	*
	o
	
	
	
	

	Calotis lappulacea
	Woolly-headed Burr-daisy
	
	
	
	
	u
	

	Carduus nutans subsp. nutans
	Nodding Thistle
	*N
	
	
	u
	
	

	Cassinia arcuata
	Sifton Bush
	
	
	
	
	o
	o

	Cirsium vulgare
	Common Thistle
	*
	
	
	u
	
	

	Conyza bonariensis
	Fleabane 
	*
	
	u
	o
	
	

	Conyza canadensis
	Canadian Fleabane
	*
	
	u
	u
	
	

	Helichrysum scorpioides
	Button Everlasting
	
	
	
	
	u
	

	Hypochaeris radicata
	Cats Ears
	*
	
	
	u
	
	

	Lagenifera (?) stipitata
	-
	
	
	
	u
	
	

	Olearia erubescens
	Silky Daisy Bush
	
	
	u
	
	u
	

	Onopordum acanthium subsp. acanthium
	Scotch Thistle
	*N
	
	
	u
	
	

	Bignoniaceae
	
	
	
	
	
	
	

	Pandorea pandorana
	Wonga Vine
	
	
	
	
	u
	u

	Brassicaceae
	
	
	
	
	
	
	

	Cardamine paucijuga 
	Cress
	
	u
	
	
	
	

	Raphanus raphanistrum
	Wild Radish
	*N
	
	
	u
	u
	

	Caryophyllaceae
	
	
	
	
	
	
	

	Stellaria pungens
	Prickly Starwort
	
	
	
	
	o
	o

	Casuarinaceae
	
	
	
	
	
	
	

	Casuarina cunninghamiana
	River Oak
	
	
	o
	
	
	

	Allocasuarina littoralis
	Black Oak
	
	
	
	
	o
	

	Allocasuarina verticillata
	Drooping Oak
	
	
	
	
	o
	

	Chenopodiaceae
	
	
	
	
	
	
	

	Einadia hastata
	-
	
	
	
	
	
	

	Clusiaceae
	
	
	
	
	
	o
	

	Hypericum japonicum 
	-
	
	
	
	u
	u
	

	Convolvulaceae
	
	
	
	
	
	
	

	Dichondra repens
	Kidney Weed
	
	
	
	
	c
	u

	Crassulaceae
	
	
	
	
	
	
	

	Crassula sieberiana
	Austral Stonecrop
	
	
	
	u
	u
	

	Dilleniaceae
	
	
	
	
	
	
	

	Hibbertia diffusa
	
	
	
	
	
	u
	

	Hibbertia obtusifolia s. lat. 
	Grey Guinea-flower
	
	
	
	
	o
	u

	Hibbertia pedunculata
	-
	
	
	
	
	
	u

	Epacridaceae
	
	
	
	
	
	
	

	Astroloma humifusum
	Cranberry Heath
	
	
	
	
	o
	

	Lissanthe strigosa
	Native Cranberry
	
	
	
	
	c
	

	Leucopogon lanceolatus var. lanceolatus
	Lance Beard-heath
	
	
	
	
	o
	

	Leucopogon muticus
	-
	
	
	
	
	u
	

	Melichrus urceolatus
	Jam Tarts
	
	
	
	
	u
	

	Monotoca scoparia
	Broom Heath
	
	
	
	
	
	U

	Styphelia triflora
	Five Corners
	
	
	
	
	u
	

	Euphorbiaceae
	
	
	
	
	
	
	

	Breynia oblongifolia
	Coffee Bush
	
	
	
	
	c
	

	Poranthera microphylla
	-
	
	
	
	
	u
	

	Fabaceae: Mimosoideae
	
	
	
	
	
	
	

	Acacia brownei
	-
	
	
	
	
	u
	

	Acacia buxifolia
	Box-leaved Wattle
	
	
	
	
	u
	o

	Acacia dealbata
	Silver Wattle
	
	
	
	
	
	u

	Acacia falciformis
	Broad-leafed Hickory
	
	
	o
	u
	c
	c

	Acacia filicifolia
	Fern-leaf Wattle
	
	
	c
	c
	o
	

	Acacia implexa
	Hickory
	
	
	o
	u
	u
	

	Acacia maidenii
	Maiden’s Wattle
	
	
	u
	u
	
	

	Acacia obtusifolia
	-
	
	
	
	
	c
	

	Acacia verniciflua
	Varnish-leaf Wattle
	
	
	
	
	o
	c

	Fabaceae: Faboideae
	
	
	
	
	
	
	

	Bossiaea buxifolia
	-
	
	
	u
	
	o
	u

	Daviesia leptophylla
	-
	
	
	
	
	u
	

	Daviesia mimosoides subsp. mimosoides
	-
	
	
	
	
	o
	

	Glycine clandestina 
	Love Creeper
	
	
	u
	u
	u
	

	Gompholobium latifolium
	 Wedge Pea
	
	
	
	
	
	u

	Hardenbergia violacea
	False Sarsaparilla
	
	
	
	o
	o
	o

	Hovea lanceolata
	-
	
	
	
	u
	u
	

	Indigofera australis
	-
	
	
	
	
	c
	

	Podolobium ilicifolium
	Native Holly
	
	
	
	
	o
	o

	Pultenaea (?) flexilis
	Egg and Bacon
	
	
	
	
	u
	u

	Pultenaea microphylla 
	Egg and Bacon
	
	
	
	
	u
	

	Trifolium repens
	White Clover 
	*
	
	
	o
	
	

	Trifolium subterraneum
	Subterranean Clover
	*
	
	
	o
	
	

	Fagaceae
	
	
	
	
	
	
	

	Quercus robur
	English Oak
	*
	
	
	u
	
	

	Quercus palustris
	Pin Oak
	*
	
	
	u
	
	

	Geraniaceae
	
	
	
	
	
	
	

	Erodium crinitum
	Blue Storksbill
	
	
	
	u
	
	

	Geranium potentilloides var. potentilloides
	-
	
	
	
	
	o
	

	Geranium solanderi var. solanderi
	Native Geranium
	
	
	
	
	u
	

	Goodeniaceae
	
	
	
	
	
	
	

	Dampiera stricta
	-
	
	
	
	
	u
	

	Goodenia bellidifolia subsp. bellidifolia
	Variable-leaved Goodenia
	
	
	
	
	u
	

	Goodenia ovata
	Hop Goodenia
	
	
	
	u
	o
	u

	Haloragaceae
	
	
	
	
	
	
	

	Gonocarpus micranthus subsp. micranthus
	-
	
	
	
	u
	u
	

	Gonocarpus tetragynus
	Poverty Raspwort
	
	
	
	u
	o
	

	Myriophyllum (?) variifolium
	Milfoil
	
	u
	
	
	
	

	Juglandaceae
	
	
	
	
	
	
	

	Juglands (?) regia
	Walnut
	*
	
	
	u
	
	

	Lamiaceae
	
	
	
	
	
	
	

	Ajuga australis
	Austral Bugle
	
	
	
	
	c
	o

	Prunella vulgaris
	Self Heal
	*
	
	u
	
	
	

	Lobeliaceae
	
	
	
	
	
	
	

	Pratia pedunculata
	Matted Pratia
	
	
	
	
	o
	o

	Loranthaceae
	
	
	
	
	
	
	

	Amyema miquelii
	Mistletoe
	
	
	o
	o
	o
	o

	Malaceae
	
	
	
	
	
	
	

	Malus x domesticus
	Apple
	*
	
	
	u
	
	

	Pyrus communis
	Pear
	*
	
	
	u
	
	

	Myoporaceae
	
	
	
	
	
	
	

	Myoporum montanum
	Western Boobialla
	
	
	
	
	o
	u

	Myrtaceae
	
	
	
	
	
	
	

	Angophora floribunda
	Rough-barked Apple
	
	
	o
	o
	o
	

	Callistemon citrinus
	Crimson Bottlebrush
	
	
	o
	
	
	

	Callistemon linearis
	Narrow-leafed Bottlebrush
	
	
	u
	
	
	

	Eucalyptus albens
	White Box
	
	
	
	u
	o
	

	Eucalyptus blakelyi
	Blakely’s Redgum
	
	
	
	
	o
	

	Eucalyptus bridgesiana
	Apple Box
	
	
	u
	o
	u
	

	Eucalyptus cypellocarpa
	Monkey Gum
	
	
	
	
	o
	o

	Eucalyptus dalrympeana subsp. dalrympeana 
	Mountain Gum
	
	
	
	
	
	o

	Eucalyptus dives
	Broad-leaved Peppermint
	
	
	u
	o
	
	

	Eucalyptus eugenioides
	Thin-leaved Stringybark
	
	
	
	
	o
	o

	Eucalyptus fastigata
	Brown Barrel
	
	
	
	
	u
	o

	Eucalyptus macrorhyncha
	Red Stringybark
	
	
	
	o
	c
	u

	Eucalyptus mannifera subsp. mannifera
	Brittle Gum
	
	
	u
	o
	
	

	Eucalyptus melliodora
	Yellow Box
	
	
	
	o
	o
	u

	Eucalyptus oreades
	Blue Mountain Ash
	
	
	
	
	
	o

	Eucalyptus polyanthemos subsp. polyanthemos
	Red Box
	
	
	u
	o
	u
	

	Eucalyptus punctata
	Grey Gum
	
	
	
	
	o
	o

	Eucalyptus racemosa subsp. rossii
	Scribbly Gum
	
	
	u
	o
	c
	u

	Eucalyptus tereticornis
	Forest Redgum
	
	
	
	
	o
	

	Eucalyptus viminalis
	Manna Gum
	
	
	o
	o
	
	

	Leptospermum polygalifolium subsp. polygalifolium
	Tea-tree
	
	
	o
	
	o
	

	Leptospermum polygalifolium subsp. transmontanum
	Tea-tree
	
	
	c
	u
	o
	

	Leptospermum trinervium
	Flaky-barked Tea-tree
	
	
	
	
	
	u

	Oleaceae
	
	
	
	
	
	
	

	Fraxinus angustifolia (?) ‘Raywood’
	Claret Ash
	*
	
	
	u
	
	

	Onagraceae
	
	
	
	
	
	
	

	Epilobium gunnianum
	-
	
	
	u
	
	
	

	Oxalidaceae
	
	
	
	
	
	
	

	Oxalis corniculata  
	Creeping Oxalis
	*
	
	
	u
	
	

	Pittosporaceae
	
	
	
	
	
	
	

	Billardiera scandens
	Apple Berry Dumplings
	
	
	
	
	
	u

	Bursaria spinosa (?) var. australis
	Blackthorn
	
	
	
	
	o
	

	Bursaria spinosa var. spinosa
	Blackthorn
	
	
	
	
	c
	

	Pittosporum undulatum
	Brush Daphne
	
	
	
	
	u
	u

	Plantaginaceae
	
	
	
	
	
	
	

	Plantago lanceolata
	Plantain
	*
	
	
	u
	
	

	Plantago varia
	-
	
	
	
	
	u
	

	Polygalaceae
	
	
	
	
	
	
	

	Comesperma ericinum Form A
	Matchsticks
	
	
	
	
	u
	

	Polygonaceae
	
	
	
	
	
	
	

	Acetosella vulgaris
	Sheep Sorrel
	*
	
	u
	
	
	

	Rumex brownii
	Swamp Dock
	
	o
	o
	
	
	

	Proteaceae
	
	
	
	
	
	
	

	Banksia marginata
	Silver Banksia
	
	
	
	
	u
	

	Hakea dactyloides
	Finger Hakea
	
	
	
	
	u
	

	Hakea salicifolia
	Willow-leafed Hakea
	
	
	o
	
	
	

	Persoonia linearis
	Narrow-leaved Geebung
	
	
	
	
	o
	u

	Ranunculaceae
	
	
	
	
	
	
	

	Clematis aristata
	Old Man’s Beard
	
	
	u
	
	o
	u

	Clematis glycinoides
	Traveller’s Joy
	
	
	
	
	u
	

	Ranunculus inundatus
	River Buttercup
	
	u
	
	
	
	

	Ranunculus lappaceus
	Common Buttercup
	
	
	u
	
	
	

	Ranunculus repens
	Creeping Buttercup
	*
	u
	u
	
	
	

	Rhamnaceae
	
	
	
	
	
	
	

	Pomaderris intermedia
	-
	
	
	u
	
	u
	

	Pomaderris lanigera
	-
	
	
	u
	
	u
	

	Rosaceae
	
	
	
	
	
	
	

	Acaena novae-zealandiae
	Bidgy Widgy
	
	
	
	u
	o
	o

	Rosa rubiginosa
	Briar Rose
	N*
	
	
	u
	u
	

	Rubus fruticosus species aggregate
	Blackberry
	N*
	o
	u
	u
	u
	

	Rubus parvifolius
	Native Raspberry
	
	
	u
	
	u
	

	Rubiaceae
	
	
	
	
	
	
	

	Asperula conferta
	Common Woodruff
	
	
	
	
	u
	

	Coprosma quadrifida
	Prickly Currant-bush
	
	
	
	
	o
	o

	Galium gaudichaudii
	Rough Bedstraw
	
	
	
	
	o
	

	Galium liratum
	-
	
	
	u
	
	u
	

	Galium propinquum 
	-
	
	
	
	
	u
	

	Opercularia hispida
	-
	
	
	
	
	u
	

	Pomax umbellata
	Pomax
	
	
	
	
	u
	

	Rutaceae
	
	
	
	
	
	
	

	Correa reflexa var. reflexa
	Native Fuchsia
	
	
	
	
	u
	

	Salicaceae
	
	
	
	
	
	
	

	Populus nigra
	Lombardy Poplar
	*
	
	u
	u
	
	

	Salix babylonica
	Weeping Willow
	*N
	
	u
	
	
	

	Salix (?) fragilis
	Crack Willow
	*N
	u
	u
	
	
	

	Santalaceae
	
	
	
	
	
	
	

	Exocarpos cupressiformis
	Cherry Ballart
	
	
	u
	
	o
	u

	Exocarpos strictus
	Dwarf Currant
	
	
	
	
	u
	

	Leptomeria acida
	Acid Drops
	
	
	
	
	o
	

	Sapindaceae
	
	
	
	
	
	
	

	Dodonaea multijuga
	Hop Bush
	
	
	
	
	c
	

	Dodonaea viscosa subsp. angustfolia
	Hop Bush
	
	
	
	
	c
	

	Scrophulariaceae
	
	
	
	
	
	
	

	Veronica anagallis-aquatica
	Blue Water Speedwell
	*
	
	u
	
	
	

	Veronica calycina
	Hairy Speedwell
	
	
	
	
	o
	

	Veronica plebeia 
	Common Speedwell
	
	
	
	
	o
	

	Verbascum thapsus subsp. thapsus
	Twiggy Mullein
	*
	
	
	o
	
	

	Solanaceae
	
	
	
	
	
	
	

	Solanum prinophyllum
	Forest Nightshade
	
	
	u
	
	o
	o

	Sterculiaceae
	
	
	
	
	
	
	

	Brachychiton populneus
	Kurrajong
	
	
	
	o
	o
	

	Thymelaeceae
	
	
	
	
	
	
	

	Pimelia linifolia subsp. linifolia
	Rice Flower
	
	
	
	
	u
	

	Urticaceae
	
	
	
	
	
	
	

	Urtica incisa
	Scrub Nettle
	
	
	u
	u
	u
	

	Verbenaceae
	
	
	
	
	
	
	

	Verbena bonariensis
	Purple Top
	*
	
	
	u
	
	

	Violaceae
	
	
	
	
	
	
	

	Viola betonicifolia 
	Purple Violet
	
	
	
	
	
	u

	Viola hederacea
	Native Violet
	
	
	
	
	u
	

	Vitaceae
	
	
	
	
	
	
	

	Cissus hypoglauca
	Native Grape
	
	
	
	
	u
	

	MAGNOLIOPSIDA: Liliideae
	
	
	
	
	
	
	

	Cyperaceae
	
	
	
	
	
	
	

	Carex fascicularis
	Tassel Sedge
	
	c
	
	
	
	

	Carex gaudichaudiana
	-
	
	c
	
	
	
	

	Cyperus gracilis
	Curly Wigs 
	
	
	
	u
	
	

	Eleocharis acuta
	-
	
	u
	
	
	
	

	Eleocharis sphacelata
	Tall Spike Rush
	
	o
	
	
	
	

	Gahnia clarkei
	Saw-sedge
	
	
	
	
	o
	

	Gahnia (?) subaequiglumis
	Saw-sedge
	
	u
	
	
	
	

	Lepidosperma laterale
	-
	
	
	
	
	u
	

	Ptilothrix deusta
	-
	
	
	u
	
	
	

	(?) Scleria mackaviensis
	-
	
	
	
	
	u
	

	Schoenus ericetorum
	-
	
	u
	
	
	
	

	Iridaceae
	
	
	
	
	
	
	

	Patersonia sericea
	Silky Purple Flag
	
	
	
	
	u
	

	Juncaceae
	
	
	
	
	
	
	

	Juncus sarophorus
	-
	
	o
	o
	
	
	

	Juncus usitatus
	Common Rush
	
	o
	
	u
	
	

	Lomandraceae
	
	
	
	
	
	
	

	Lomandra confertifolia subsp. pallida
	-
	
	
	
	
	o
	

	Lomandra filiformis subsp. filiformis
	-
	
	
	
	
	u
	

	Lomandra glauca
	Pale Mat Rush
	
	
	
	
	o
	

	Lomandra longifolia
	Mat Rush
	
	
	u
	
	o
	o

	Lomandra micrantha subsp. (?) tuberculata
	-
	
	
	
	
	u
	

	Lomandra multiflora
	-
	
	
	
	
	o
	o

	Philydraceae
	
	
	
	
	
	
	

	Philydrum lanuginosum
	Woolly Frogmouth
	
	o
	
	
	
	

	Philesiaceae
	
	
	
	
	
	
	

	Geitonoplesium cymosum
	Scrambling Lily
	
	
	u
	
	o
	o

	Phormiaceae
	
	
	
	
	
	
	

	Dianella revoluta var. revoluta
	Blue Flax Lily
	
	
	
	
	u
	

	Poaceae
	
	
	
	
	
	
	

	Agrostis avenacea
	Blown Grass
	
	
	u
	o
	u
	

	Andropogon virginicus
	Whisky Grass
	*
	
	
	u
	
	

	Aristida ramosa var. ramosa
	Three-Awn Speargrass
	
	
	
	o
	u
	

	Austrodanthonia monticola
	Wallably Grass
	
	
	u
	o
	u
	

	Austrostipa rudis subsp. rudis
	Speargrass
	
	
	
	u
	u
	

	Bothriochloa macra
	Red Leg
	
	
	u
	u
	u
	

	Bromus catharticus
	Prairie Grass
	*
	
	
	o
	
	

	 Bromus rubens
	Red Brome
	*
	
	
	o
	
	

	Chionochloa pallida
	Feather-top Wallaby Grass
	
	
	
	u
	
	

	Chloris truncata
	Windmill Grass
	
	
	
	o
	u
	

	Cynodon dactylon 
	Common Couch
	
	u
	
	u
	
	

	Echinopogon caespitosus var. caespitosus
	Hedgehog Grass
	
	
	u
	u
	u
	

	Entolasia marginata
	Bordered Panic
	
	
	
	
	u
	

	Entolasia stricta
	Wiry Panic
	
	
	
	
	u
	

	Eragrostis curvula
	African Love-grass
	*N
	
	
	o
	
	

	Imperata cylindrica var. major
	Blady Grass
	
	o
	o
	o
	u
	

	Lolium multiflorum
	Ryegrass
	*
	
	
	c
	
	

	Microlaena stipoides var. stipoides
	Meadow Rice Grass
	
	
	u
	
	u
	

	Paspalum dilatatum
	Paspalum
	*
	
	
	o
	
	

	Phalaris aquatica
	Phalaris
	*
	o
	u
	o
	
	

	Phragmites australis
	Common Reed
	
	o
	u
	
	
	

	Poa labillardieri
	Tussock
	
	o
	
	o
	
	

	Poa meionectes
	-
	
	
	
	u
	u
	

	Poa sieberiana var. sieberiana
	Snowgrass
	
	
	
	
	u
	

	Setaria gracilis
	Slender Pigeon Grass
	*
	
	
	o
	
	

	Sporobolus indicus var. capensis
	Parramatta Grass
	*
	
	
	c
	
	

	Tetrarrhena juncea
	Wiry Rice Grass
	
	
	
	u
	
	

	Themeda australis
	Kangaroo Grass
	
	
	o
	o
	o
	

	Vulpia bromoides
	Squirrel Tail Fescue
	*
	
	
	o
	
	

	Typhaceae
	
	
	
	
	
	
	

	Typha orientalis
	Cumbungi
	
	u
	
	
	
	


	Key for Appendix A
	

	(?)
Tentative identification
	

	Status
	

	*   Exotic species
	

	N  Noxious Weeds listed for the Lithgow City Council LGA under the NSW Noxious Weeds Act, 1993

	Plant Communities (see Figure 4)
	Occurrence of plant species in plant communities

	1
Wetlands
	c
common

	2
Riparian Woodland
	u
uncommon

	3
Grassland and Grassy Woodland
	o
occasional

	4
Talus Woodland and Open-forest
	

	5
Montane Gully Forest
	


Appendix B: Fauna species recorded on the study site and adjoining lands (August 2005).
	Number
	Species
	Common Name
	1
	2
	3
	4
	5
	6&10
	7
	8
	9
	11
	12
	13
	14 
	15
	Opp.
	Conservation

status

	
	Amphibians
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	Crinia signifera
	Common Eastern Froglet
	x
	
	
	
	
	x
	
	
	x
	x
	x
	x
	
	
	x
	P

	2
	Pseduophrene bibroni
	Brown Toadlet
	
	
	
	x
	
	
	
	
	
	x
	
	
	
	
	x
	P

	3
	Litoria verreauxii
	Whistling Treefrog
	
	
	
	
	
	x
	
	
	
	x
	
	x
	
	
	x
	P

	3
	Total
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Reptiles
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	Ctenotus taeniolatus 
	Copper-tailed Skink
	
	
	
	
	
	
	
	
	
	x
	
	
	
	
	
	P

	1
	Total
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Birds
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	Chenonetta jubata
	Australian Wood Duck 
	
	
	
	
	
	x
	
	
	x
	
	
	
	
	
	
	P

	6
	Anus superciliosa
	Pacific Black Duck 
	
	
	
	
	
	x
	
	
	x
	
	
	
	
	
	
	P

	7
	Anas gracilis
	Grey Teal
	
	
	
	
	
	
	
	
	x
	
	
	
	
	
	
	P

	8
	Anas castanea
	Chestnut Teal
	
	
	
	
	
	
	x
	
	
	
	
	
	
	
	
	P

	59
	Tacybaptus novaehollandiae
	Australasian Grebe
	
	
	
	
	
	
	
	
	x
	
	
	
	
	
	x
	P

	10
	Egretta novaehollandiae
	White-faced Heron
	
	
	
	
	
	x
	
	
	x
	
	
	
	
	
	
	P

	11
	Elanus axillaris
	Black-shouldered Kite 
	
	x
	
	
	
	
	
	
	
	
	
	
	
	
	
	P

	12
	Aquila audax
	Wedgetailed Eagle
	
	
	
	
	
	x
	
	
	
	x
	
	x
	x
	x
	
	P

	13
	Falco berigora
	Brown Falcon 
	
	
	
	
	
	
	
	
	
	
	
	
	
	x
	
	P

	14
	Falco cenchroides
	Nankeen Kestrel
	
	
	
	
	
	
	
	
	x
	
	
	
	
	
	
	P

	15
	Falco peregrinus
	Peregrine Falcon 
	x
	
	
	
	
	
	
	
	
	
	
	x
	x
	
	
	P

	16
	Vanellus miles
	Masked Lapwing
	x
	
	
	
	
	
	
	
	x
	
	
	
	
	
	
	P

	17
	Macropygia amboinensis
	Brown Cuckoo-dove
	
	
	
	
	
	
	x
	
	
	
	
	
	
	x
	
	P

	18
	Phaps chalcoptera
	Common Bronzewing 
	
	
	
	
	
	x
	
	
	
	
	
	
	
	x
	
	P

	19
	Leucosarcia melanoleuca
	Wonga Pigeon
	
	
	
	
	
	x
	
	
	
	
	
	x
	
	
	
	P

	21
	Calyptorhynchus lathami
	Glossy Black-Cockatoo
	
	
	
	
	
	
	
	
	
	
	x
	x
	
	
	
	V

	22
	Calyptorhynchus funereus
	Yellow-tailed Black-Cockatoo
	
	
	
	x
	
	
	
	
	
	
	
	x
	
	
	
	P

	23
	Callocephalon fimbriatum
	Gang-gang Cockatoo
	
	
	
	x
	x
	
	
	
	
	
	
	
	
	
	
	V

	24
	Eolophus roseicapillus
	Galah
	
	
	
	
	
	x
	
	
	
	
	
	
	
	
	
	P

	25
	Cacatua galerita
	Sulphur-crested Cockatoo
	x
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	P

	26
	Glossopsitta pusilla 
	Little Lorikeet
	x
	
	
	
	
	
	
	
	
	
	
	x
	
	
	
	P

	27
	Alisterus scapularis
	King Parrot
	
	
	
	
	x
	x
	
	
	
	x
	
	
	
	
	
	P

	28
	Platycercus elegans
	Crimson Rosella
	
	
	
	x
	x
	
	
	x
	
	
	x
	x
	
	x
	
	P

	29
	Platycercus eximius
	Eastern Rosella
	x
	
	
	
	x
	x
	
	
	
	
	
	
	
	x
	
	P

	30
	Psephotus haematonotus
	Red-rumped Parrot
	
	x
	
	
	
	x
	
	x
	x
	
	
	
	
	
	
	P

	31
	Chrysococcyx lucidus
	Shining Bronze Cuckoo
	
	
	
	
	
	
	
	
	
	
	x
	
	
	
	
	P

	32
	Ninox strenua
	Powerful Owl
	
	
	
	
	
	x
	
	
	
	x
	
	x
	
	
	
	P

	33
	Ninox novaeseelandiae
	Southern Boobook Owl
	
	
	
	
	
	x
	
	
	
	
	
	
	
	
	
	P

	34
	Tyto tenebricosa
	Sooty Owl 
	
	
	
	
	
	
	
	
	
	
	
	x
	
	
	
	P

	35
	Podargus strigoides
	Tawny Frogmounth
	
	
	
	
	
	x
	
	
	
	
	
	
	
	
	
	P

	36
	Aegotheles cristatus
	Australian Owlet Nightjar
	
	
	
	
	
	x
	
	
	
	
	
	
	
	
	
	P

	37
	Dacelo novaeguineae
	Laughing Kookaburra 
	
	x
	
	
	x
	
	
	x
	x
	
	x
	x
	
	x
	
	P

	38
	Menura novaehollandiae
	Superb Lyrebird 
	x
	x
	x
	
	
	
	
	
	
	
	
	x
	
	
	
	P

	39
	Corombates leucophaeus
	White-throated Treecreeper
	x
	x
	
	x
	x
	x
	
	
	
	x
	x
	x
	x
	x
	x
	P

	40
	Climacteris erythrops
	Red-browed Treecreeper
	
	
	
	
	x
	
	
	
	
	
	
	
	
	
	
	P

	41
	Climacteris picumnus
	Brown Treecreeper
	
	x
	
	
	
	x
	
	
	
	
	
	
	
	x
	
	V

	42
	Malurus cyaneus
	Superb Fairy-wren 
	
	x
	
	
	
	
	
	x
	x
	
	x
	x
	
	
	
	P

	43
	Pardalotus puncatus
	Spotted Pardalote
	
	
	
	
	x
	x
	
	x
	
	x
	x
	x
	
	x
	
	P

	44
	Pardalotus striatus
	Striated Pardalote
	x
	x
	
	x
	x
	x
	
	x
	
	
	x
	x
	x
	x
	
	P

	45
	Origma solitaria
	Rock Warbler
	
	
	
	
	
	
	
	
	
	x
	
	
	
	
	
	P

	46
	Sericornis frontalis
	White-browed Scrub-wren 
	
	
	
	x
	
	x
	
	
	
	x
	
	x
	x
	
	
	P

	47
	Chthonicola sagittata
	Speckled Warbler
	
	
	
	
	
	
	
	
	x
	
	
	
	
	x
	
	V

	48
	Gerygone olivacea
	White-throated Gerygone
	
	
	
	
	
	
	
	
	
	
	
	x
	
	
	
	P

	49
	Acanthiza pusilla
	Brown Thornbill
	
	
	
	x
	
	
	
	
	
	
	
	x
	
	
	
	P

	50
	Acanthiza reguloides
	Buff-rumped Thornbill
	
	x
	
	x
	
	x
	
	
	
	
	
	x
	x
	
	
	P

	51
	Acanthiza uropygialis
	Chestnut-rumped Thornbill
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	x
	P

	52
	Acanthiza chrysorrhoa
	Yellow-rumped Thornbill
	x
	x
	
	
	x
	
	
	
	x
	
	x
	
	x
	x
	x
	P

	53
	Acanthiza lineata
	Striated Thornbill
	
	
	
	
	
	
	
	
	
	
	
	x
	
	
	
	P

	54
	Acanthiza nana
	Yellow Thornbill
	
	
	
	
	x
	
	
	
	
	
	
	x
	
	
	
	P

	55
	Smicrornis brevirostris
	Weebill
	
	x
	
	x
	x
	x
	
	x
	
	x
	
	x
	x
	
	
	P

	56
	Anthochaera carunculata
	Red Wattlebird 
	
	x
	
	
	x
	x
	
	
	
	x
	
	x
	x
	x
	
	P

	57
	Philemon citreogularis
	Little Firarbird
	
	
	
	
	
	x
	
	
	
	
	
	
	
	
	
	P

	58
	Philemon corniculatus
	Noisy Friarbird 
	x
	x
	
	
	x
	x
	
	
	
	x
	
	
	x
	x
	
	P

	59
	Manorina melanophrys
	Bell Miner
	
	
	
	
	
	
	
	x
	
	
	
	
	
	
	
	P

	60
	Manorina melanocehpala
	Noisy Miner
	
	
	
	
	x
	x
	
	x
	
	
	
	
	x
	x
	
	P

	61
	Lichenostomus chrysops
	Yellow-faced Honeyeater
	x
	x
	
	x
	x
	x
	
	
	x
	x
	x
	x
	x
	
	
	P

	62
	Lichenostomus leucotis
	White-eared Honeyeater
	
	
	
	
	
	
	
	
	
	x
	
	
	
	
	
	P

	63
	Lichenostomus melanops
	Yellow-tufted Honeyeater
	
	
	
	
	
	
	
	x
	
	
	x
	
	
	
	
	P

	64
	Lichenostomus penicillatus
	White-plumed Honeyeater
	
	x
	
	
	x
	x
	
	
	
	
	x
	
	x
	
	
	P

	65
	Melithreptus lunatus
	White-naped Honeyeater 
	x
	x
	
	v
	x
	
	
	
	x
	
	x
	x
	
	
	
	P

	66
	Phylidonyris novaehollandiae
	New Holland Honeyeater
	
	
	
	
	x
	
	
	
	
	
	x
	
	
	
	
	P

	67
	Acanthorhynchus tenuirostris
	Eastern Spinebill
	
	
	
	
	x
	
	
	
	
	
	x
	x
	
	
	
	P

	68
	Microeca fasinans
	Jacky Winter
	
	x
	
	x
	x
	x
	
	x
	x
	
	x
	
	x
	
	
	P

	69
	Petroica phoenicea
	Flame Robin
	
	x
	
	
	
	
	
	
	
	
	
	x
	
	
	
	P

	70
	Petroica multicolor
	Scarlet Robin
	
	
	
	
	x
	
	
	
	
	
	
	
	
	
	
	P

	71
	Petroica rosea
	Rose Robin
	
	
	
	
	
	x
	
	
	
	
	
	
	x
	
	
	P

	72
	Eopsaltria australis
	Eastern Yellow Robin 
	
	x
	
	
	
	x
	
	
	
	
	
	x
	
	
	
	P

	73
	Psophodes olivaceus
	Eastern Whipbird
	
	
	
	
	
	
	
	
	
	
	x
	x
	
	
	
	P

	74
	Cinclosoma punctatum
	Spotted  Quail-thrush
	
	
	
	x
	
	
	
	
	
	
	
	
	
	
	x
	P

	75
	Daphoenositta chrysoptera
	Varied Sittella
	
	x
	
	
	
	x
	
	
	
	
	
	x
	
	x
	
	P

	76
	Falcunculus frontatus
	Crested Shrike-tit
	
	
	
	
	
	
	
	
	
	
	x
	
	
	
	
	P

	77
	Pachycephala pectoralis
	Golden Whistler
	
	
	
	x
	
	
	
	
	x
	
	x
	x
	
	
	
	P

	78
	Colluricincla harmonica
	Grey Shrike-thrush
	
	x
	
	x
	x
	x
	
	x
	
	x
	x
	x
	x
	x
	x
	P

	79
	Myiagra inquieta.
	Restless Flycatcher
	
	
	
	
	
	x
	
	x
	
	
	x
	
	
	x
	
	P

	80
	Rhipidura leucophrys
	Willie Wagtail
	
	x
	
	
	
	x
	x
	x
	x
	
	
	
	x
	x
	
	P

	81
	Rhipidura fuliginosa
	Grey Fantail
	x
	
	
	
	
	
	
	
	
	
	x
	
	
	
	
	P

	82
	Coracina novaehollandiae
	Black-faced Cuckoo-shrike
	
	
	
	
	
	
	
	
	
	
	
	x
	
	
	
	P

	83
	Artamus cinereus
	Black-faced Woodswallow
	
	
	
	
	
	
	
	
	
	
	
	
	
	x
	
	P

	84
	Artamus cyanopterus
	Dusky Woodswallow
	
	
	
	
	
	
	
	
	
	
	
	
	
	x
	
	P

	85
	Cracticus nigrogularis
	Pied Butcherbird
	
	
	
	
	
	
	
	
	x
	
	
	
	
	
	
	P

	86
	Cracticus torquatus
	Grey Butcherbird
	
	
	
	
	x
	
	
	
	
	
	
	x
	
	
	
	P

	87
	Grallina cyanoleuca
	Australian Magpie-lark
	
	
	
	
	
	
	
	
	
	
	
	
	
	x
	x
	P

	88
	Gymnorhina tibicen
	Australian Magpie 
	x
	x
	
	x
	x
	x
	x
	
	x
	x 
	x
	x
	x
	x
	
	P

	89
	Strepera graculina
	Pied Currawong
	x
	x
	
	x
	x
	
	
	x
	
	
	x
	x
	
	
	
	P

	90
	Corvus coronoides
	Australian Raven 
	x
	x
	
	x
	
	
	
	x
	
	x
	
	
	
	
	
	P

	91
	Corcorax melanorhamphos
	White-winged Chough
	
	
	
	
	x
	
	
	
	x
	
	
	x
	
	
	
	P

	92
	Anthus novaeseelandiae
	Richards Pipit
	
	x
	
	
	
	
	x
	x
	x
	
	x
	x
	
	x
	
	P

	93
	Taeniopygia bichenovii
	Double-barred Finch
	
	
	
	
	
	x
	
	
	x
	
	
	
	
	
	
	P

	94
	Neochmia temporalis
	Red-browed Finch
	
	
	
	
	
	
	
	
	
	
	
	x
	
	x
	x
	P

	95
	Stagonopleura guttata
	Diamond Firetail 
	x
	
	
	
	x
	x
	x
	
	
	
	
	x
	
	x
	
	V

	96
	Carduelis carduelis
	European Goldfinch*
	x
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	U

	97
	Dicaeum hirundinaceum 
	Mistletoe Bird
	
	x
	
	
	
	
	
	
	
	x
	x
	
	
	
	
	P

	98
	Hirundo neoxena
	Welcome Swallow
	
	
	
	
	
	
	x
	x
	x
	x
	
	
	
	
	
	P

	99
	Hirundo nigricans
	Tree Martin
	
	
	
	
	
	
	
	
	x
	x
	
	
	
	
	
	P

	100
	Zosterops lateralis
	Silvereye
	
	
	
	
	
	
	
	
	
	
	
	x
	
	
	
	P

	101
	Sturnus vulgaris
	Common Starling*
	
	
	
	
	
	
	x
	
	x
	
	
	
	
	
	
	U

	96
	Total
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Mammals
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	P

	102
	Tachyglossus aculeatus
	Short-beaked Echidna 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	T
	P

	103
	Vombatus ursinus
	Wombat 
	x
	
	
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	
	x
	P

	104
	Pseudocheirus peregrinus 
	Common Ringtail Possum
	x
	
	
	
	x
	
	
	
	
	
	
	x
	
	
	
	P

	105
	Petauroidies volans
	Greater Glider
	
	
	
	
	x
	x
	
	
	
	x
	x
	x
	
	
	
	P

	106
	Petaurus australis
	Yellow-bellied Glider
	
	
	
	
	
	
	
	
	
	
	
	x
	
	
	
	V

	107
	Petaurus breviceps
	Sugar Glider
	x
	
	
	
	x
	x
	
	
	
	x
	
	x
	
	
	
	P

	108
	Trichosurus vulpecula.
	Common Brush-tail Possum
	x
	x
	
	
	x
	x
	
	
	
	
	x
	x
	
	
	
	P

	109
	Macropus rufogriseus
	Red-necked Wallaby
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	x
	P

	110
	Macropus giganteus
	Eastern Grey 
	
	
	
	
	
	x
	
	
	
	
	x
	x
	
	
	
	P

	111
	Macropus robustus
	Common Wallaroo
	x
	
	
	x
	x
	x
	
	
	
	x
	x
	x
	x
	x
	
	P

	112
	Wallabia bicolor
	Swamp Wallaby 
	x
	
	
	
	x
	x
	
	
	
	x
	x
	
	
	
	
	P

	113
	Rhinolophus megaphylus
	Eastern Horseshoe Bat
	
	
	
	
	
	H5
	
	
	
	
	
	
	
	
	
	P

	114
	Chalinolobus morio
	Chocolate Wattled Bat
	
	
	
	
	
	
	
	
	
	
	x
	x
	
	
	
	P

	115
	Chalinolobus gouldii
	Gould's Wattled Bat
	
	
	
	
	
	Prob
	
	
	
	Poss
	
	
	
	
	
	P

	116
	Miniopterus schreibersii oceanensis
	Eastern Bentwing-bat 
	Prob
	
	
	
	
	
	
	
	
	
	x
	x
	
	
	
	V

	117
	Nyctophilus gouldii
	Gould’s  Longeared Bat
	
	
	
	
	H3
	
	
	
	
	
	
	
	
	
	
	P

	118
	Vespadelus darlingtonii
	Large Forest Bat
	
	
	
	
	
	
	
	
	
	x
	x
	
	
	
	
	P

	119
	Vespadelus regulus
	Southern Forest Bat
	
	
	
	
	
	H4
	
	
	
	
	Poss
	Prob
	
	
	
	P

	120
	Vespadelus vulturnus
	Little Forest Bat
	
	
	
	
	
	
	
	
	
	x
	x
	
	
	
	
	P

	121
	Mormopterus Sp. 2
	Eastern Free-tail Bat
	
	
	
	
	
	Prob
	
	
	
	Poss
	
	
	
	
	
	P

	122
	Mormopterus Sp. 4
	Southern Free-tail Bat
	
	
	
	
	
	
	
	
	
	Poss
	x
	x
	
	
	
	P

	123
	Nyctinomus australis
	White-striped Freetail Bat
	x
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	P

	124
	Mus musculus*
	House Mouse 
	
	
	
	
	
	
	x
	
	x
	x
	x
	
	
	
	
	U

	125
	Rattus sp.
	Rat 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	?

	126
	Canis familiaris*
	Dog 
	
	
	
	
	T
	
	
	
	
	
	
	SC
	
	
	SC,T
	U

	127
	Vulpes vulpes*
	Fox
	x
	
	
	
	
	x
	
	
	
	
	x
	
	
	
	
	U

	128
	Felis catus *
	Cat 
	
	
	
	
	
	
	
	
	
	
	x
	
	
	
	x
	U

	129
	Bos taurus*
	Cow
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	
	U

	130
	Equus caballus*
	Horse
	
	
	
	
	
	
	
	
	x
	
	
	
	
	
	
	U

	131
	Oryctolagus cuniculus*
	Rabbit
	x
	x
	
	
	x
	x
	
	
	
	x
	x
	x
	
	x
	x
	U

	132
	Capra hircus*
	Goat
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	x
	T

	133
	Sus scrofa*
	Pig
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	x
	T

	31
	Total
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


KEY

x =
Seen or heard (includes confident Anabat call identification)

Sc = 
Scat


T = 
Track or digging

Poss = 
Possible identification from call recording

Prob = 
Probable identification from call recording

HX = 
Harp Trap 

*   = 
Introduced species

Conservation Status

V = Vulnerable species - TSC Act, 1995

P = Protected Species

U = introduced species
Appendix C
Assessments of Significance pursuant to Section 5A of the EP&A Act, 1979 for threatened fauna species recorded or considered possibly on the study site

Species for which an Assessment of Significance was conducted

931
Threatened flora species likely or which may potentially occur on site

1.1
Eucalyptus cannonii
94
2
Threatened fauna species recorded on the study site or adjoining areas
97
2.1
Glossy Black-Cockatoo (Calyptorhynchus lathami)
97
2.2
Gang-gang Cockatoo (Callocephalon fimbriatum)
102
2.3
Powerful Owl (Ninox strenua)
107
2.4
Sooty Owl (Tyto tenebricosa)
112
2.5
Brown Treecreeper (Climacteris picumnus)
116
2.6
Speckled Warbler (Pyrrholaemus sagittata)
121
2.7
Diamond Firetail (Stagonopleura guttata)
126
2.8
Yellow-bellied Glider (Petaurus australis)
130
2.9
Eastern Bentwing-bat (Miniopterus schreibersii)
138
3
Threatened species likely or which may potentially occur on site
143
3.1
Square-tailed Kite (Lophoictinia isura)
143
3.2
Swift Parrot (Lathamus discolor)
148
3.3
Turquoise Parrot (Neophema pulchella)
152
3.4
Barking Owl (Ninox connivens)
156
3.5
Masked Owl (Tyto novaehollandiae)
161
3.6
Regent Honeyeater (Xanthomyza phrygia)
166
3.7
Black-chinned Honeyeater (Melithreptus gularis)
170
3.8
Painted Honeyeater (Grantiella picta)
174
3.9
Hooded Robin (Melanodryas cucullata)
178
3.10
Grey-crowned Babbler (Pomatostomus temporalis)
182
3.11
Spotted-tailed Quoll (Dasyurus maculatus)
186
3.12
Koala (Phascolarctos cinereus)
190
3.13
Squirrel Glider (Petaurus norfolcensis)
195
3.14
Yellow-bellied Sheathtail Bat (Saccolaimus flaviventris)
199
3.15
Eastern Freetail Bat (Mormopterus norfolkensis)
204
3.16
Large-eared Pied Bat (Chalinolobus dwyeri)
208
3.17
Eastern Falsistrelle (Falsistrellus tasmaniensis)
212
3.18
Golden-tipped Bat (Kerivoula papuensis)
216
3.19
Large-footed Myotis (Myotis adversus)
218
3.20
Greater Broad-nosed Bat (Scoteanax rueppellii)
223
3.21
Eastern Cave Bat (Vespadelus troughtoni)
228
3.22
Rosenberg’s Goanna (Varanus rosenbergi)
231


10 Threatened flora species

An individual Section 5A assessment has been prepared for Eucalyptus cannonii given a previous record for this species in the vicinity of the study site on the NPWS Wildlife Atlas (Figure 7).  However, it should be noted that stringybarks are uncommon on the valley floor, where development may take place, and no specimens of Eucalyptus cannonii were recorded on the study site despite the inspection of all Stringybarks surveyed for the “…angular buds and larger fruits….with short pedicels…” which distinguishes this species from E. macrorhyncha. (NSW NPWS, 2000a).

10.1 Eucalyptus cannonii

(a) in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction

Eucalyptus cannonii is a small to medium sized tree (10-15m) with persistent stringy bark.  This species is restricted to the western side of the Blue Mountains from Mudgee to Mount Piper.  There are currently 55 known locations of Eucalyptus cannonii in Lithgow, Rylstone and Bathurst LGAs, with the largest population (>6,000) occurring in Winburndale Nature Reserve (NSW NPWS, 2000a).  There are currently estimated to be 20,000 individuals in conserved areas, including Wollemi and Gardens of Stone National Parks.

Eucalyptus cannonii occurs in Tablelands Grassy Woodland Complex and Talus-slope Woodland and is commonly found on footslopes.  The species was probably more widespread, and it is likely that current populations are relict (NSW NPWS, 2000a).

No specimens of Eucalyptus cannonii were recorded in the study area, despite the close inspection of all stringybarks surveyed.  Stringybarks are uncommon on the valley floor, where development may take place, but occur more typically on talus slopes, which will not be affected by the proposed development.  It may therefore be assumed that the proposed development would be unlikely to cause a viable local population of E. cannonii on the study site to be placed at risk of extinction.

(b) in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

An “endangered population” is defined in the TSC Act as “…a population specified in part 2 of Schedule 1….” of the Act.  There are no listed endangered populations of Eucalyptus cannonii.

(c) in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed

The known habitat for Eucalyptus cannonii extends over an area 100km in length and 60km in width, from Mudgee to Bathurst and into Wollemi and Gardens of Stone National Parks.  The areas of valley floor proposed for development are not considered to constitute a significant area of known habitat for E. cannonii, as the species is generally recorded on footslopes, where no development will take place.  Given that there will be only limited removal of vegetation and that native vegetation in appropriate habitat for this species is proposed for retention, the proposed development on the study site is not likely to involve a significant area of known habitat for the species being modified or removed.
(d) whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community
The study area is located in a valley, with Wollemi National Park adjoining the eastern boundary and Gardens of Stone National Park occurring to the south and west.  The talus slopes in the study area have complete, continuous stands of native vegetation which extend into these national parks.

As no escarpment vegetation is to be removed, and in some cases existing foothill vegetation is to be supplemented and extended, there is no likelihood that the proposed development on the valley floor will involve any resources or habitat for E.  cannonii becoming isolated from currently interconnecting or proximate areas of habitat.

(e) whether critical habitat will be affected

No critical habitat for Eucalyptus cannonii has been declared by the Director-General of the NSW NP&WS.

(f) whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region
Eucalyptus cannonii occurs in 14 conservation reserves, including Wollemi National Park, Gardens of Stone National Park, and Winburndale Nature Reserve (Briggs & Leigh, 1996; NSW NPWS, 2000a), as well as a number of state forests including Ben Bullen State Forest.  The population of E cannonii is estimated to be in excess of 6000 individuals within Winburndale Nature Reserve, with a total of more than 20 000 individuals in all conserved areas.  On this basis, it is likely that Eucalyptus cannonii is adequately represented in conservation reserves (or other similar protected areas).

The proposed development will not contribute to a decline of E. cannonii in the region given its apparent absence from the study site and especially since the existing foothill vegetation will not be cleared, but will generally be supplemented and extended within the proposed Nature Conservation Precinct. 

(g) whether the development or activity is of a class of development or activity that is recognised as a threatening process
A threatening process is defined under the TSC Act as “….a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  The NSW Scientific Committee has listed the “Clearing of Native Vegetation” as a “key threatening process” pursuant to Schedule 3 of the TSC Act.  NSW NPWS (2000a) considers the primary threat to Eucalyptus cannonii to be loss of habitat due to land clearing and open-cut coal mining.  Other threats include inappropriate fire regimes, grazing, logging and “…unsympathetic road-works and tree lopping”.  

Vegetation clearing for the proposed development will be limited and will occur in areas of the valley floor which do not constitute known or likely habitat for Eucalyptus cannoni.  The proposed development will result in a reduction in grazing and logging and it may be assumed that proposed fire management activities will reduce the likelihood of inappropriate fire regimes.  Furthermore, no land clearing will take place on the foothills, which constitute potential habitat for Eucalyptus cannonii, and existing vegetation will be supplemented and extended, involving removal and control of invasive weed species.  Fuel management measures within APZs fringing the Development and Access Corridor Precincts will not involve wholesale tree removal and any Eucaulyptus cannonii identified would be retained.  On the basis of these considerations, the proposed development is not regarded to constitute a process that threatens, or may have the capability to threaten, the survival or evolutionary development of this species. 

(h) whether any threatened species, population or ecological community is at the limit of its known distribution
Eucalyptus cannonii is restricted in its distribution to the Capertee region of NSW and immediate surroundings, from Mudgee through to Bathurst.  Although the study area is near the south-eastern limits of the known distribution of this species, there are recorded occurrences of this species in Gardens of Stone National Park further to the south, and in Wollemi National Park, to the east.  Given that no areas of known habitat for Eucalyptus cannonii will be removed and the proposed retention and extension of foothill vegetation on the study site, the proposed development on the valley floor will have minimal impact on the “known distribution” of Eucalyptus cannonii.

Conclusion

It is concluded that the proposed development under the Emirates Luxury Resort Concept Plan, including the Landscape Strategy, will not constitute “a significant effect” on Eucalyptus cannoni with respect to s.5A of the EP&A Act given:

· the apparent absence of the species in areas proposed for development;

· the proposed retention and extension of foothill vegetation on the study site which provides suitable potential habitat for this species; and

· the removal or management of current threatening processes for this species on the study site, including livestock grazing, weeds and potentially inappropriate fire regimes.

On the basis of these considerations, a Species Impact Statement is not required for the proposed Concept Plan for the Emirates Luxury Resort with regard to Eucalyptus cannonii.

11 Threatened fauna species recorded on the study site or adjoining areas

11.1 Glossy Black-Cockatoo (Calyptorhynchus lathami)

(a)
in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction

The Glossy Black-Cockatoo occurs in a wide coastal band from central Queensland to the Victorian border (NPWS, 2000b) with isolated populations associated with inland mountain ranges.  In NSW, the species’ distribution is patchy and localised reflecting the distribution of its moist and dry sclerophyll forest habitat.  This species is locally nomadic, with small family parties (seldom more than 10 individuals) roaming in search of feeding areas (NP&WS, 1999).  It prefers woodland dominated by Allocasuarina or open sclerophyll forest or woodlands with a middle stratum of Allocasuarina, but also occurs in bushland remnants in agricultural and urban areas (Higgins, 1999).  However, the species appears to occur in peak abundance in old growth forest.

Glossy Black-Cockatoos are considered ecological specialists feeding almost exclusively on the seeds of Forest Oak Allocasuarina torulosa, A. stricta and Black She-oak A. littoralis, although they also occasionally eat the seeds of Swamp Oak Casuarina glauca and Shrub She-oak A. distyla.  In eastern NSW, Black Sheoak A. littoralis is the main dietary component (Chapman, 1999).  Glossy Black-Cockatoos are also highly selective about which trees they feed from.  Clout (1989) recorded feeding signs beneath only 24% of the 1672 cone-bearing trees examined near Eden in NSW.  Mature, sparse trees between 2-10m tall are favoured for foraging (Higgins, 1999), with birds showing a preference for trees with large seeds and with high seed mass, cone mass ratios and high seed mass per cone values (Pepper, 2000).  Although trees are selected on the basis of the number of cones, feeding activity is unevenly distributed between trees, with birds settling for sustained feeding (> 4hrs) in some trees and remaining for only a few minutes in others (Clout, 1989).  They also select only the young russet cones (rather than older grey cones) which may reflect a preference for softer cones or the higher protein content of the seeds (Clout, 1989).  

The Glossy Black-Cockatoo must forage for many hours every day to obtain sufficient food and apparently suitable habitat will not always provide adequate food to support the cockatoos, in particular during the breeding season (Garnett & Crowley, 2000).  Breeding birds forage for about 80% of the day, consuming seeds from up to 140 cones during this period, whilst non-breeding birds forage for about half the day and eat half as many cones (Chapman, 1999).

Large hollows in the trunk or limbs of living or dead eucalypt trees are required for nesting.  Glossy Black-Cockatoos prefer deep (40 - 120cm) nest hollows with wide entrances (~ 21cm) located 10-28 metres above the ground (Higgens, 1999).  Hollows of sufficient size for nesting generally do not form in eucalypt trees less than 150 - 200 years old (Mackowski, 1984).  

Glossy Black-Cockatoos form strong pair bonds and are thought to pair for life (Chapman, 1999).  Adults breed during the autumn and winter (NPWS, 1999), mainly between February and April but as early as January and as late as August if earlier nesting attempts fail (Chapman, 1999).  Egg incubation lasts for about 30 days and the chick fledges around 90 days after hatching.  Only one young is raised per season.  

Birds are mainly sedentary but are capable of travelling large distances to locate suitable foraging habitat.  Permanent groups of up to ten individuals are formed.  Roosting is usually communal in the canopy of live leafy trees (Higgins, 1999) and groups may form aggregations at food and water sources.

The Glossy Black-Cockatoo was recorded in the south-western corner of the study area in a more heavily vegetated gully (Figure 8).  Several individuals were observed feeding on Allocasuarina and evidence of foraging activity (eg. large quantities of crushed seeds) most likely attributable to the Glossy Black-Cockatoo was detected in adjoining areas within the adjoining Wollemi National Park where the mid-storey contained A. littoralis (Black She-oak) and A. torulosa (Forest Oak).  The Glossy Black-Cockatoo was also recorded within Wollemi National Park near the south-eastern corner of the study area (Figure 8) and has been previously recorded at various locations throughout the National Park locality (Figure 9).  

The forest stands in the southern corners of the site and in particular that within the adjoining National Park support more mature forest with old growth elements (ie. old trees with large hollows), which may provide suitable nesting habitat for this species.  No evidence of nesting birds was recorded during the August surveys which were conducted outside the main breeding period (ie. February to April). 

The requirement for vegetation removal has been kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas (as far as possible) within the identified Development and Access Corridor Precincts.  The proposed development will not remove any large hollow-bearing trees likely to support Glossy Black Cockatoo nest sites and it is highly unlikely to remove large mature Allocasuarina trees or impact on areas where these birds have been observed feeding which are located well outside the Development or Access Corridor Precincts.  

Additionally, the majority of the study site outside of the development precinct areas will be managed for passive recreation, environmental rehabilitation and conservation, including the areas of known foraging habitat for the Glossy Black-Cockatoo (see Figures 2 & 3).  Planting of Allocasuarina spp., as understorey components in rehabilitation areas, is intended to supplement foraging habitat on site for this species over the longer term.  Given the Glossy Black-Cockatoo’s known foraging selectivity, efforts will be made to collect seed from preferred foraging trees (ie. those that are presumed to contain a high seed fill) that occur on site or in the immediate vicinity.  

On the basis of the above considerations, it is considered unlikely that the proposed development would disrupt the lifecycle of Glossy Black-Cockatoo “such that a viable local population of the species is likely to be placed at risk of extinction”.

(b)
in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

There is no relevant “endangered population” of the Glossy Black-Cockatoo listed under Part 2 of Schedule 1 of the TSC Act.

(c)
in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed

During the August surveys, the majority of Glossy Black-Cockatoo foraging activity and potential nesting trees were observed outside of the study site within the adjoining National Park (Figure 8) and extensive tracts of suitable habitat for this species are contained in the surrounding National Parks estate.

As noted above (part a) the proposed development is unlikely to involve the removal of, or have an adverse impact on, any areas of known habitat for the Glossy Black-Cockatoo identified on the study site or on adjoining land (see Part a).  Areas of foraging habitat recorded in the south-eastern and south-western corners of the site are located within the proposed Conservation Precinct and will not be adversely affected by the construction or operational phases of the proposed development.  Furthermore, proposed rehabilitation activities, including planting of Allocasuarina spp., have the potential to supplement foraging habitat on site for this species over the longer term.  

On the basis of the above considerations the proposed development will not involve the modification or removal of a significant area of known habitat for the Glossy Black-Cockatoo and may supplement existing foraging habitat for this species on the study site over the longer term.  

(d)
whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

The Glossy Black-Cockatoo is a locally nomadic species that forages widely in search of feeding sites.  This species is not reliant on large continuous tracts of forest and woodland for movement and is known to forage in bushland reserves and remnants scattered widely throughout rural and urban areas.  The proposed development will not fragment currently contiguous stands of open forest foraging habitat and may over time, with the proposed rehabilitation work, increase habitat connectivity across the study site.  Moreover the proposed resort construction is unlikely to impose a barrier to this highly mobile species and is hence unlikely to isolate an area of known habitat from currently interconnecting or proximate areas of habitat for this species.

(e)
whether critical habitat will be affected

No “critical habitat” of relevance to the Glossy Black-Cockatoo and the study site has currently been declared by the Director-General of the NSW NP&WS.

(f)
whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

The Glossy Black-Cockatoo occurs in various conservation reserves throughout the Blue Mountain region, and has been recorded in Wollemi NP to the immediate east of the study site (Figure 9).  However, there is currently insufficient information to determine the adequacy of representation of this species in the National Parks estate or in similarly protected areas in the region.  

The proposed development has the potential to make a positive contribution to the conservation of potential foraging habitat for the Glossy Black-Cockatoo in the locality through the retention of habitats within the Nature Conservation and Riparian Corridor Precincts and the active rehabilitation and management of these areas to promote the long-term viability of existing ecological communities that contain preferred food trees and potential roosting and nesting resources for this species.  

(g)
whether the development or activity is of a class of development or activity that is recognised as a threatening process

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  The NSW Scientific Committee has listed the “clearing of native vegetation” as a “key threatening process” pursuant to Schedule 3 of the TSC Act.  The Final Determination for the listing includes a list of threatened species, including the Glossy Black-Cockatoo, which are regarded as being adversely affected by this threatening process.  Other threatening processes of relevance to the Glossy Black-Cockatoo include logging, too frequent fire, grazing and potentially predation of young by introduced predators (DEC, 2005f).

The requirement for vegetation removal has been kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas within the identified Development and Access Corridor Precincts.  As noted above (Parts a & c), the proposed development is unlikely to remove woodland or forest vegetation containing known foraging habitat (Allocasuarina spp.) for the Glossy Black-Cockatoo or old growth trees with large hollows that provide potential nest trees for this species.  The main areas of foraging habitat identified during the August surveys, including in the south-western and south-eastern corners of the study site (and adjoining areas off-site) will not be impacted by the construction or operational phases of the proposed development.

In addition, proposed Management Plans have the potential to supplement existing habitat and reduce the likely impacts of other potential or existing threatening processes for the Glossy Black-Cockatoo on the study site and adjoining lands.  In this regard:


the proposed Fuel Management Plan will implement controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg hollow trees) for the Glossy Black-Cockatoo;


the proposed Feral Fauna MP will implement measures for the control of foxes, dogs and cats potential predators of Glossy Black-Cockatoo eggs and fledglings (DEC, 2005f); and 


the Ecological Rehabilitation MP will contain specific protocols for the protection and management of threatened fauna species, including for example, prescriptives for buffer zones around identified nest trees (if relevant) and plantings of food trees (ie Allocasuarina spp.) etc.

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Glossy Black-Cockatoo at this locality and is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species..  

(h)
whether any threatened species, population or ecological community is at the limit of its known distribution

The Glossy Black-Cockatoo is sparsely distributed along the east coast, ranges and western slopes from Rockhampton in Queensland to western Victoria (NP&WS, 1999).  Isolated populations occur on Kangaroo Island off the coast of South Australia and King Island in Bass Strait.  In NSW, most records are from the coast and tablelands but the Glossy Black-Cockatoo occurs as far west as Cobar and Griffith.  On this basis, the Glossy Black-Cockatoo is not at the “limit of its known distribution” in the locality of the study site 

Conclusion

The proposed development is unlikely to significantly affect any local population of the Glossy Black-Cockatoo given it will not involve the removal of known foraging or nesting habitat for this species and will not result in the fragmentation or isolation of any areas of known habitat.  Known habitat in the south-western and south-eastern corners of the study site and on immediately adjoining land within Wollemi NP that contains both heavily used foraging trees and nearby potential nest sites will not be impacted by the proposed development.  Moreover, the proposed rehabilitation and landscaping works on site, involving the planting of Allocasuarina spp., will potentially increase the available foraging habitat for the Glossy Black Cockatoo on the study site over time.  

Furthermore, the landscape strategy and proposed Management Plans have the potential to provide additional habitat and reduce existing threatening processes for the Glossy Black-Cockatoo on the study site over the longer term through:


the proposed rehabilitation and revegetation of the fringing lower slopes and riparian corridors and re-establishment of vegetation corridors through the site, including the planting of Allocasuarina spp.;


the removal of grazing and the removal and control of weeds and introduced grasses within areas of retained native vegetation on fringing lower slopes and within the riparian corridors; 


controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg tree-hollows) for the Glossy Black-Cockatoo; and


the control of feral animals, including potential predators (eg. cats and foxes) which may prey upon eggs and nestlings in hollows, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities.

On the basis of the above considerations, it is not likely that the proposed Resort development will have a significant adverse effect on the Glossy Black-Cockatoo and a Species Impact Statement is not required for the proposed development with respect to this species.  

11.2 Gang-gang Cockatoo (Callocephalon fimbriatum)

(a)
in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction

The Gang-gang Cockatoo is sedentary or seasonally nomadic (also part-migratory in Autumn-Spring) and occurs in single pairs to small flocks.  It is found in tall mountain forest and woodlands, especially mature wet sclerophyll forests in summer.  In winter, it moves to lower altitudes occupying drier more open eucalypt forests and woodlands (particularly box-ironbark assemblages or dry coastal forest) and urban areas (DEC,, 2005b). 

The Gang-gang Cockatoo favours vegetation with old growth elements for nesting and roosting.  Birds nest in large hollows in the trunk or limbs of living or dead eucalypt trees.  Hollows of sufficient size generally do not form in eucalypt trees less than 150 - 200 years old (Mackowski, 1984).  It feeds mainly on the fruits of eucalypts and acacias but will feed on other seeds and fruit such as Callitris (as observed nearby the study site), garden fruits, hawthorn and Callistemon as well as some insects and their larvae.  

The Gang-gang Cockatoo was recorded foraging in Callitris and Grey Gum at higher elevations above survey site 4 on the study site and on the higher slopes and ridges outside of the study site above survey site 5 during the field investigations (Figure 8).  

The requirement for the removal of woodland and forest vegetation has been kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas within the identified Development and Access Corridor Precincts.  The cleared pasture lands and fringing woodland to be affected comprise only a small area of marginal habitat for the Gang-gang Cockatoo on the study site and are limited in extent compared with other areas of potentially suitable habitat that are to be retained within the Nature Conservation Precinct on the site (Figure 3) and that on higher slopes and ridgelines in the adjoining national parks.  

The proposed development footprint is unlikely to remove any nesting trees for the Gang-gang Cockatoo.  Mature trees that contain hollows of a large enough size to be suitable for the nesting requirements of this species are not abundant on the study site being more widespread in adjoining forest stands in the National Parks estate.  

Fuel management activities within APZs along the edges of woodland fringing the Development Precincts will not modify existing habitats to an extent that they will no longer provide potential foraging habitat for this species.  Additionally, the majority of the study site outside of the development precinct areas will be managed for passive recreation, environmental rehabilitation and conservation, including areas of known foraging habitat for the Gang-gang Cockatoo (Figure 3).  Planting of Eucalyptus and Acacia species in proposed rehabilitation areas will potentially supplement foraging habitat on site for this species over the longer term. 

On the basis of the above considerations, the proposed development is unlikely to disrupt the lifecycle of the Gang-gang Cockatoo such that a viable local population is likely to be placed at risk of extinction.

(b)
in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

There is no relevant “endangered population” of the Gang-gang Cockatoo listed pursuant to Part 2 of Schedule 1 of the TSC Act.

(c) in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed

During the field investigations, Gang-gang Cockatoo foraging activity and potential nesting trees were observed outside of the Development and Access Corridor Precincts on the study site and within the adjoining National Parks.  The areas of the site to be affected by the proposed development do not constitute optimal habitat for this species and are limited in extent compared with other areas of potentially suitable habitat that is to be retained within the Nature Conservation Precinct on the remainder of the site.  As noted above (part a), the proposed development is highly unlikely to involve the removal of critical foraging or nesting resources or have an adverse impact on any areas of known habitat for the Gang-gang Cockatoo. 

On the basis of the above considerations the proposed development will not involve the modification or removal of a significant area of known habitat for the Gang-gang Cockatoo and may supplement existing foraging habitat for this species on the study site over the longer term.  

Furthermore, there is the potential for foraging habitat for the Gang-gang Cockatoo on the study site to be supplemented in the longer term given the proposed revegetation of areas of lower slopes within the Nature Conservation Precinct and the rehabilitation of the riparian corridors along Wolgan River and Carnes Creek (Figure 4).

 (d)
whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

The proposed Access Corridor and Development Precincts are located within cleared areas of the site and will not remove or fragment areas of native vegetation of potential relevance for the Gang-gang Cockatoo.  Furthermore, this mobile species is not reliant on large continuous tracts of forest and woodland for movement foraging in gardens and vegetation remnants scattered widely throughout rural and urban areas.  Consequently, it is unlikely that the proposed development will represent a barrier to the movement of this species and hence will not result in an area of known habitat for this species becoming isolated from currently interconnecting or proximate areas of habitat.  Moreover, the proposed vegetation rehabilitation works within the Nature Conservation and Riparian Corridor Precincts (Figure 4) have the potential, over time, to enhance the connectivity between habitats on the site and that within the National Parks estate.

 (e)
whether critical habitat will be affected

No “critical habitat” of relevance to the Gang-gang Cockatoo and the study site has currently been DEC,lared by the Director-General of the NSW NP&WS.

(f)
whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

The Gang-gang Cockatoo occurs in various conservation reserves throughout the Blue Mountains region, and has been recorded in Wollemi NP to the immediate east of the study site (Figure 9).  However, there is currently insufficient information to determine the adequacy of representation of this species in the National Parks estate or in similarly protected areas in the region.  

The proposed development has the potential to make a positive contribution to the conservation of potential foraging habitat for the Gang-gang Cockatoo in the locality through the retention of habitats within the Nature Conservation and Riparian Corridor Precincts and the active rehabilitation and management of these areas to promote the long-term viability of existing ecological communities that contain preferred food trees and potential roosting and nesting resources for this species.  

 (g)
whether the development or activity is of a class of development or activity that is recognised as a threatening process

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  Relevant key threatening processes listed by the NSW Scientific Committee under Schedule 3 of the TSC Act for the Gang-gang Cockatoo include the clearing and fragmentation of native vegetation, the removal of dead wood, dead trees and logs, high frequency fires and potentially predation by the Fox and Feral Cat (DEC, 2005g). 

The proposed Access Corridor and Development Precincts are located within cleared areas of the site and will not remove substantial areas or fragment areas of native woodland/forest vegetation of potential relevance for the Gang-gang Cockatoo.  Some limited areas of open grassland and scattered trees will be removed, although these areas do not constitute preferred habitat for this species and are small in extent compared to that which will be retained on the remainder of the study site (Figure 3).  Proposed development will at most result in the modification of woodland structure within the APZs that fringe the Development Precincts, however fuel management measures will not involve wholesale removal of trees and are are unlikely to render these areas unsuitable as foraging habitat for the Gang-gang Cockatoo.  Proposed revegetation activities within the Nature Conservation and Riparian Corridor Precincts may provide additional habitat for this species over time and proposed riparian corridor revegetation should improve connectivity of potential habitats on the site with that on adjoining national parks lands.

In addition, proposed Management Plans (MPs) have the potential to provide additional habitat and reduce the likely impacts of threatening processes for the Gang-gang Cockatoo on the study site and adjoining lands.  In this regard:


the proposed Fuel MP will implement controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg tree-hollows) for this species;


the proposed Feral Fauna MP will implement measures for the control of introduced predators (eg foxes and cats) that may prey on fledglings in tree-hollows, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities; and


the Ecological Rehabilitation MP will contain specific protocols for the protection and management of threatened fauna species and their habitats, including for example, removal of grazing livestock, and planting of native food trees of relevance for this species.

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Gang-gang Cockatoo at this locality and is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species.  

(h)
whether any threatened species, population or ecological community is at the limit of its known distribution

The Gang-gang Cockatoo is sparsely distributed along the east coast, ranges and western slopes from the Hunter in NSW to south-eastern South Australia.  In NSW, most records are from the coast and tablelands but the Gang-gang Cockatoo occurs as far west as Cobar and Griffith (DEC, 2005g).  On this basis, the Gang-gang Cockatoo is not at the “limit of its known distribution” in the locality of the study site. 

Conclusion

Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Gang-gang Cockatoo given that the proposed development:


is largely confined to cleared areas of the study site will not remove areas of known habitat or critical feeding or nesting resources for this species;


will retain the majority of known and potential habitat on site for this species within the designated Nature Conservation Precinct (Figure 3);


will not affect a significant area of potential foraging habitat for this species in comparison to that to be retained on the study site and the extensive areas conserved within surrounding National Parks; and


is unlikely to create a barrier to the movement of this species and is therefore unlikely to isolate an area of potential habitat from currently interconnecting areas of habitat.

Furthermore, the Landscape Strategy and proposed Management Plans have the potential to provide additional habitat and reduce existing threatening processes of potential relevance for the Gang-gang Cockatoo on the study site over the longer term through:


the proposed rehabilitation and revegetation of areas of currently degraded fringing lower slopes and riparian corridors potentially increasing foraging and shelter habitat, and the re-establishment of vegetation connectivity along riparian corridors through the site (Figure 4);


the removal of grazing and the control of weeds within areas of retained native vegetation on fringing lower slopes and within the riparian corridor; 


controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg hollow-bearing trees); and


the control of feral animals, including potential predators (eg. cats and foxes) which may prey upon nestlings, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities.

On the basis of the above considerations, it is not likely that the proposed resort development will have a significant adverse effect on the Gang-gang Cockatoo and a Species Impact Statement is not required for the proposed development with respect to this species.  

11.3 Powerful Owl (Ninox strenua)

(a)
in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction

Powerful Owls occur primarily in densely vegetated gullies of open and tall open forest, but they are also found in a wider range of habitats, including forests and woodlands within the metropolitan regions of cities (Cooke et al., 2002).  Kavanagh (unpubl), in investigations in NSW, has indicated that Powerful Owls also occur in regenerating forests of a wide variety of age classes (NPWS, 1994).  However, optimal habitat is reported as including a tall, shrub layer and abundant hollows supporting high densities of arboreal marsupial prey species (DEC, 2005h, i).  

This species roosts in dense mid-canopy trees (such as Turpentines, She-oaks and rainforest trees), or tall shrubs in sheltered gullies, typically on wide creek flats and at the heads of minor drainage lines (DEC, 2005d).  Nesting occurs in large hollows (greater than 45cm wide and greater than 100cm deep) in eucalypts in “unlogged, unburnt gullies and lower slopes within 100m of streams or minor drainage lines” (DEC, 2005d).  Nest trees are typically emergent, and are often the largest and oldest in a stand (Debus & Chafer, 1994).  Owls are faithful to traditional nesting hollows but can also use other hollows within the nesting gully.

Pairs of birds occupy large home ranges (300-1500 ha – DEC, 2005d), utilising various portions of this area at different times, depending on the local abundance of arboreal mammals as a food source (Debus & Chafer, 1994).  Powerful Owls prey predominantly on arboreal mammals, particularly the Greater Glider and Ringtail Possum.  The relative importance of prey items appears to vary regionally, with other prey such as Sugar Gliders, Brushtail Possums, Grey-headed Flying Foxes, insects and birds (Debus & Chafer, 1994; DEC, 2005d).  

The level of understanding of the breeding biology and habitat use by Powerful Owls has not been defined in terms of a "viable local population" of the species.  However, studies to date have shown that Powerful Owls can breed within urban areas, but the "degree of urbanization that the Powerful Owl can tolerate is still unknown" (Cooke, et al., 2002).  Results suggest that breeding is reduced in response to an increased level of urban activity, such as birds not returning to a nest site once a timber boardwalk was constructed under a tree (Cooke et al., 2002).  Similarly, habitat fragments less than 200ha were generally not large enough to provide significant habitat for Powerful Owls in south-eastern NSW. 

The Powerful Owl is known to occur in the locality, including within the adjoining Wollemi and Gardens of Stone National Parks (Figure 9).  The calls of a minimum of two to three Powerful Owls were heard during the nocturnal surveys.  The calls were recorded from owls located within forested gullies and more densely forested slopes within Wollemi National Park adjoining the study area (Figure 8).  

Factors likely to disrupt the life cycle of the Powerful Owl in the locality would include a substantial loss and/or fragmentation of foraging habitat and loss of suitable nesting and roosting habitat.

The requirement for vegetation removal within the development footprint has been kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas within the identified development and access precincts (Figure 2).  These areas do not provide optimal foraging, roosting or breeding habitat for the Powerful Owl or habitat for its preferred arboreal marsupial prey species.  

Forest and woodland habitat for this species on the fringing lower slopes and gullies of the site (such as that in the south-western and south-eastern corners) that contains mature trees with hollows, potentially suitable for nesting, dense roosting vegetation and favoured prey species (eg Ringtail Possums and Sugar Gliders) will be retained and managed within the Nature Conservation Precinct (Figure 3) and is unlikely to be adversely affected by the proposed development.  

Fuel management activities within APZs along the edges of woodland fringing the Development Precincts will not modify existing potential habitats to an extent that they will no longer provide potential foraging habitat for this species or its prey.  These areas would constitute only a very small area of potential foraging habitat for the Powerful Owl and are unlikely to be significant in comparison with the more suitable areas of habitat to be retained within the remainder of the study site and in local and regional National Parks.  Numerous arboreal mammals and large hollow-bearing trees were recorded in the forest and woodland communities immediately adjoining the study site and suitable habitat for the Powerful Owl is likely to be widespread throughout the surrounding National Parks Estate.  

Given the small amount of potential habitat for the Powerful Owl to be removed or modified by the proposed development and the potential and known habitat to be retained on site and in the immediate locality, it is considered unlikely that the proposed development will significantly disrupt the life cycle of a local population of this species such that it is placed at risk of extinction.

(b)
in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

There is no relevant “endangered population” of the Powerful Owl listed pursuant to Part 2 of Schedule 1 of the TSC Act.

(c)
in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed

The areas of the study site that will be affected by the proposed development only provide marginal potential habitat for the Powerful Owl and do not represent a significant area of habitat for this species within the locality or region.  Removal of vegetation will be minimised by the careful placement of buildings and associated infrastructure within existing cleared areas of the site and hollow-bearing trees are to be retained and incorporated into the landscaping design where possible.  The areas of potential foraging habitat that will be modified within APZ areas are not unique in the locality and are very limited in comparison to that which will be retained within the Nature Conservation and Riparian Corridor Precincts on site.  The most suitable areas of habitat for the Powerful Owl (and its arboreal prey species) within the locality are contained within the proposed Nature Conservation Precinct of the study site and more so in the adjoining National Parks.  

Given the variety of habitats utilised by the Powerful Owl, the large home range of individuals or pairs, and the extent of known habitat to be retained on site and within the surrounding National Parks estate, the area of potential habitat which will be affected by the proposed access road and resort development is unlikely to represent a significant area of habitat for this species on a local or regional basis.

Furthermore, potential habitat for the Powerful Owl and its prey on the study site is likely to be supplemented in the longer term given the proposed revegetation of the lower slopes within the Nature Conservation and Riparian Corridor Precincts (Figure 4) and the re-establishment of vegetation links across the site.  

(d)
whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

The Powerful Owl is a highly mobile and wide-ranging species that occupies large home ranges.  This species is not reliant on large continuous tracts of forest and woodland for movement, and occurs in urban remnants in the Sydney, Brisbane and Melbourne metropolitan areas (DEC Wildlife Atlas, 2005).  The Powerful Owl is capable of utilising modified landscapes, and travelling substantial distances in an evening of foraging.  On this basis and considering the proposed Access Corridor and Development Precincts will not remove large areas of native vegetation, it is unlikely that the development will represent a barrier to the movement of the Powerful Owl and hence will not result in an area of known habitat for this species becoming isolated from currently interconnecting or proximate areas of habitat.  Furthermore, the proposed revegetation works, in particular along the riparian corridors, may over time increase the connectivity between areas of potential habitat for Powerful Owls and their prey on site and on surrounding lands.

(e)
whether critical habitat will be affected

No “critical habitat” has currently been declared for the Powerful Owl by the Director-General of the NSW DEC.

(f)
whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

The majority of habitat for the Powerful Owl currently occurs in conservation reserves and State Forests, although it also occurs in larger areas of forest on other public and private lands and in suburban bushland (DEC, 2005i).  It is known to occur in at least 32 conservation reserves in NSW, including in the Wollemi and Gardens of Stone National Parks adjoining the study site and Blue Mountains NP further afield.  However, it is unknown if the Powerful Owl or its habitat is adequately represented in conservation reserves within the region in particular given this species relatively sparse abundance, even where generally widely distributed, large home range and wide-ranging habits.

The proposed development has the potential to make a positive contribution to the conservation of potential foraging habitat for the Powerful Owl in the locality through the retention of habitats within the Nature Conservation and Riparian Corridor Precincts and the active rehabilitation and management of these areas to promote the long-term viability of existing ecological communities that provide habitat for its prey and potential roosting and nesting resources for this species.  

(g)
whether the development or activity is of a class of development or activity that is recognised as a threatening process

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  Relevant key threatening processes listed by the NSW Scientific Committee under Schedule 3 of the TSC Act for the Powerful Owl include the clearing and fragmentation of native vegetation, the removal of dead wood, dead trees and logs, high frequency fires and potentially predation of young by the Fox and Feral Cat.  Other threats include disturbance of nest sites and road mortality (DEC, 2005h, i).

The proposed development will at most result in only a small reduction in the available potential foraging area for the Powerful Owl in the immediate locality and is likely to supplement habitat for this species’ favoured prey over the longer term through proposed revegetation activities within the Nature Conservation and Riparian Corridor Precincts.  Potential nest and roost sites for the Powerful Owl will be retained within the Nature Conservation Precinct and it is highly unlikely that any hollow-bearing trees that provide potential nest sites for the Powerful Owl will be removed or disturbed as a result of the proposed development (see part a).  The proposed development will not fragment existing habitat for the Powerful Owl or its prey and proposed riparian corridor revegetation will aim to reconnect vegetation through the site with that on adjoining lands.

In addition, proposed Management Plans (MPs) have the potential to reduce the likely impacts of other potential or existing threatening processes for the Powerful Owl on the study site and adjoining lands.  In this regard:


the proposed Fuel MP will implement controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg hollow trees) for the Powerful Owl and it’s prey;


the proposed Feral Fauna MP will implement measures for the control of foxes, dogs and cats which are known predators of Powerful Owl fledglings (DEC, 2005i); and 


the Ecological Rehabilitation MP will contain specific protocols for the protection and management of threatened fauna species, including for example, prescriptives for appropriate buffer zones around identified Powerful Owl nest trees (if relevant), plantings of food trees for arboreal prey species and speed limits and fauna warning signs on access and service roads etc.

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Powerful Owl at this locality and is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species.  

(h)
whether any threatened species, population or ecological community is at the limit of its known distribution

The Powerful Owl occurs in south-eastern mainland Australia, from the Gladstone vicinity in Queensland to the Otway Ranges in Victoria (Lindsey, 1992).  It is generally confined to the eastern slopes of the Great Dividing Range in NSW, but is sporadically recorded on the western-facing slopes and in some outlying mountain ranges (Blakers et al., 1984; Garnett & Crowley 2000), including the Blue Mountains.  On this basis, the Powerful Owl is approaching the western limit of its known distribution in the general vicinity of the subject site.  However, the proposed development is not likely to adversely alter the local distribution of Powerful Owls given the limited likely impact on potential habitat for this species.  

Conclusion

Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Powerful Owl given that the proposed development:


will involve only limited disturbance to existing woodland and forest habitats being largely confined to cleared areas of the study site (Figure 2);


will retain the majority of existing foraging habitat on site for this species within designated Nature Conservation and Riparian Corridor Precincts (Figure 3);


will not affect a significant area of foraging habitat for this species in comparison to that to be retained on the study site and the extensive areas conserved within surrounding National Parks; 


will not involve the removal or disturbance of known nest trees and is highly unlikely to affect any important roosting or nesting habitat for this species or its prey given the habitat retention proposed; and


will not create a barrier to the movement of this mobile species and is therefore unlikely to isolate an area of known habitat from currently interconnecting areas of potential habitat.

Furthermore, the Landscape Strategy and proposed Management Plans have the potential to provide additional habitat and reduce existing threatening processes for the Powerful Owl on the study site over the longer term through:


the proposed rehabilitation of the riparian corridors and revegetation of the fringing lower slopes (Figure 4);


controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg large hollow-bearing trees) for the Powerful Owl; 


the removal and control of weeds within areas of retained native vegetation; 


the control of feral animals, including predators (eg. cats, foxes and dogs) which may prey upon fledglings in tree-hollows and prey species of the Powerful Owl, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities which provide habitat for prey species; and


implementation of speed limits on access roads and the erection of fauna warning signs.

On the basis of the above considerations, it is not likely that the proposed Resort development will have a significant adverse effect on the Powerful Owl and a Species Impact Statement is not required for the proposed development with respect to this species.  

11.4 Sooty Owl (Tyto tenebricosa)

a) In the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction

The Sooty Owl occurs primarily in densely vegetated east and south-east facing mountain gullies of open and tall wet forest (Kavanagh and Peake in Olsen, 1993) and rainforests of the escarpment and coastal areas (DEC, 2005j).  This species is strongly associated with sheltered gullies, especially where there is a tall, dense understorey (DEC, 2005i, j).  

Sooty Owl home ranges are estimated to be from 200-800 ha according to habitat productivity (DEC, 2005i).  This species is a generalist predator of arboreal, scansorial and small terrestrial mammals such as the Ringtail Possum, Sugar Glider, Bush Rat and Brown Antechinus.  Nesting and roosting occurs in dense unlogged corridors in gully systems.  Sooty Owls roost during the day in sheltered, dense vegetation (such as sub-canopy rainforest trees), in tree hollows or caves cliff ledges or rock overhangs (DEC, 2005i, j).  Nest sites are in usually live, old hollow eucalypt or rainforest species within 100m of streams, but can be in caves (DEC, 2005d).  Hollows are in trees of at least 120 cm diameter at breast height, and are greater than 40 cm wide and 100 cm deep.  Owls are faithful to traditional nesting hollows.

Calls of the Sooty Owl were recorded during nocturnal surveys in the vicinity of survey site 13 in the south-eastern corner of the study site.  As for the Powerful Owl, calls were emanating from an individual apparently located within more densely forested gullies in Wollemi NP (Figure 8).

Factors likely to disrupt the life cycle of the Sooty Owl in the locality of the study site would include a substantial loss and/or fragmentation of moist gully habitat that provides roosting and nesting resources and high density and diversity of small mammal prey species.  

The cleared areas and fringing vegetated foothills that will be affected within the proposed Development and Access Corridor Precincts do not provide potential habitat for the Sooty Owl.  Individuals were recorded calling in the vicinity of moister, forested gullies in the far south-western and south-eastern corners of the study site that will be protected within the Nature Conservation Precinct.  More extensive areas of suitable habitat are associated with the steeper slopes, gullies and escarpment cliff lines in the adjoining and surrounding DEC estate lands, which will not be affected by the proposed development.  These areas contained mature trees with hollows suitable for nesting, dense vegetation to provide potential roost sites and supported relatively large numbers of arboreal mammal prey species.  Caves and rock ledges on the higher surrounding escarpment also provide potential roost and nest sites for the Sooty Owl.

The proposed development will not involve the removal or modification of suitable and/or known habitat for the Sooty Owl, including resources required for roosting, nesting and foraging, on site or in the immediate locality and is therefore highly unlikely to significantly disrupt the life cycle of a local population of this species such that it is placed at risk of extinction.

b) In the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

There is no “endangered population” of the Sooty Owl listed under Part 2 of Schedule 1 of the TSC Act.

c) In relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed

The cleared areas and fringing vegetated foothills of the study site that will be affected within the proposed Development and Access Corridor Precincts do not provide preferred habitat for the Sooty Owl and consequently do not represent a significant area of habitat for this species on a local or regional basis.  More moist, forested gully habitats utilised by the Sooty Owl are located within areas of the study site that will be protected within the Nature Conservation Precinct (eg the far south-eastern and south-western corners of the site) but are mainly associated with the steeper slopes, gullies and escarpment cliff lines on the surrounding DEC estate lands.  These areas will not be affected by the proposed development.

d) Whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

The proposed access road and resort footprint have been located in existing cleared areas and will not involve the removal of large areas of native vegetation.  Potential habitat for the Sooty Owl which was identified predominantly in contiguous national park lands surrounding the study site, particularly in the vicinity of the south-eastern and south-western corners of the site, will not be disturbed by the proposed development.  Consequently, the proposed development will not result in an area of known habitat for this species becoming isolated from currently interconnecting or proximate areas of habitat.

e) Whether critical habitat will be affected

No “critical habitat” has currently been declared for the Sooty Owl by the Director-General of the NSW DEC.

f) Whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

The majority of habitat for the Sooty Owl currently occurs in conservation reserves and State Forests, although it also occurs in wet, fertile forests on private lands (NSW DEC, 2005i).  This species has been recorded in many national parks and state forests throughout its range in NSW, including in the nearby Blue Mountains NP.  However, it is unknown if the Sooty Owl or its habitat is adequately represented in conservation reserves within the region.

g) Whether the development or activity is of a class of development or activity that is recognised as a threatening process

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  Relevant key threatening processes listed by the NSW Scientific Committee under Schedule 3 of the TSC Act for the Sooty Owl include the clearing and fragmentation of native vegetation, the removal of dead wood, dead trees and logs and high frequency fires (which can result in a loss or reduction in hollow-bearing trees and reduction in the quality of groundcover for mammalian prey) and potentially predation of young by the Fox and Feral Cat (DEC, 2005i, j).  

The proposed development will not result in the removal or modification of preferred habitat for the Sooty Owl on the study site or on adjoining land.  The proposed revegetation activities within the Nature Conservation Precinct on the study site may act to further buffer preferred moist gully habitats for this species on site and on adjoining lands.  The proposed development will not fragment existing habitat for the Sooty Owl.

In addition, proposed Management Plans (MPs) have the potential to reduce the likely impacts of potential or existing threatening processes for the Sooty Owl on the study site and adjoining lands.  In this regard:


the proposed Fuel MP will implement controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (hollow trees) for the Sooty Owl and it’s prey; 


the proposed Weed MP will implement measures for the control of introduced species, including invasive pasture grasses, in retained native woodland areas; and


the proposed Feral Fauna MP will implement measures for the control of foxes, dogs and cats which could pose a risk to Sooty Owl fledglings and compete for mammalian prey species. 

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Sooty Owl at this locality and is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species.

h) Whether any threatened species, population or ecological community is at the limit of its known distribution

The Sooty Owl is found between Victoria and montane forests of New Guinea (Lundie-Jenkins, 1993).  In Australia, Sooty Owls occupy a narrow strip on the coast and generally on the eastern edge of the Great Dividing Range, mostly within approximately 200km of the coast.  The Wolgan Valley on the western side of the Great Dividing Range is therefore close to the western limit of this species’ distribution.  However, the proposed development is not likely to adversely alter the local distribution of Sooty Owls given the limited likely impact on potential habitat for this species.  

Conclusion

Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Sooty Owl given that the proposed development:


will be largely confined to existing cleared areas of the study site (Figure 2);


will only modify small areas of fringing woodland vegetation within APZs in the immediate vicinity of the Development Precincts that do not constitute the preferred moist gully habitat of this species; 


will not remove or modify areas of existing potential foraging habitat on site for this species (eg in the far south-eastern and south-western corners of the site) which will be retained and protected within the designated Nature Conservation Precinct (Figure 3);


will not involve the removal or disturbance of known nest tress and is highly unlikely to affect any important roosting or nesting habitat for this species or its prey given the location of development within existing cleared areas; and


will not create a barrier to the movement of this mobile species and is therefore unlikely to isolate an area of known habitat from currently interconnecting areas of potential habitat.

Furthermore, the Landscape Strategy and proposed Management Plans have the potential to provide additional habitat and reduce existing threatening processes for the Sooty Owl on the study site over the longer term through:


the proposed rehabilitation of the riparian corridors and revegetation of the fringing lower slopes (Figure 4);


controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg large hollow-bearing trees) for the Sooty Owl; 


the removal and control of weeds within areas of retained native vegetation; and


the control of feral animals, including predators (eg. cats, foxes and dogs) which may prey upon fledglings in tree-hollows and prey species of the Sooty Owl, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities which provide habitat for prey species.

On the basis of the above considerations, it is not likely that the proposed Resort development will have a significant adverse effect on the Powerful Owl and a Species Impact Statement is not required for the proposed development with respect to this species.  

On the basis of the above considerations, it is not likely that the proposed Resort development will have a significant adverse effect on the Sooty Owl and a Species Impact Statement is not required for the proposed development with respect to this species.  

11.5 Brown Treecreeper (Climacteris picumnus)

(a) in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction

The Brown Treecreeper occupies a range of eucalypt woodlands (including box-Gum associations) and dry open forest, preferring more open habitats where there is plenty of dead and fallen timber (Noske, 1982; DEC, 2005k).  This species mainly occurs in woodlands dominated by stringybarks or other rough-barked eucalypts (DEC, 2005f) and mature hollow-producing species such as Boxes (A Doer pers comm).  It requires an open understorey with low shrub density (not a dense woody understorey), only moderate levels of grass cover and abundant fallen timber (V Doer r pers. comm.).  In the New England area, it appears to prefer areas where much of the groundcover consists of leaf litter and or even virtually bare ground and does not generally forage in patches of dense grass (V. Doerr pers. comm.).

The Brown Treecreeper is terrestrial and arboreal and forages on trunks and branches of trees and fallen timber in groups of 8-12 birds.  Ants constitute up to 80% of the diet, though other invertebrates (including spiders, insect larvae, moths and beetles) are also taken (DEC, 2005k).  

This species is territorial year-round at many sites, although some birds may disperse locally following breeding.  Breeding occurs in pairs or in co-operative groups of 2-5 birds in territories ranging in size from 1.1 to 10.7 ha (DEC, 2005k).  Hollows in standing dead or live trees and in tree stumps are essential for nesting.  

The Brown Treecreeper was recorded in the woodland/grassland ecotone along the eastern edge of the proposed Development Precinct, in National Parks land west of the Access Precinct and adjoining the south-eastern corner of the site and on private land to the north-west (Figure 8).  Given that the Brown Treecreeper has been recorded on the study site and on adjoining lands it is assumed that a viable local population of the species occurs.  

The major potential impact to the lifecycle of a local population of this species would be further loss or degradation of habitat, particularly loss of potential breeding sites and foraging areas.  Clearing of forest and habitat fragmentation is generally regarded as a significant threat to this species, with the impact not always apparent until many years after the clearing has taken place.  The clearing of dead and fallen timber removes nesting and roosting hollows and major foraging substrates.  

Grazing and compaction by stock and associated frequent burn-offs lead to a decrease in leaf litter and fallen timber and in the diversity of ground-dwelling invertebrates and consequently a reduction in food resources for the species (DEC, 2005k).  However, periodic fire or grazing (provided timing and levels are appropriate) can actually promote a desirable foraging understorey for this species.  In this regard, intermediate levels of disturbance, including periodic fire (preferably) but also light grazing, appear to be required to maintain a suitable understorey.  In both the New England and Central West regions, Brown Treecreepers are more common in lightly grazed woodlands like State Forests and Travelling Stock Routes than in woodlands protected from grazing (V. Doerr pers. comm.).  In fact, previous Brown Treecreeper territories in the New England region have been lost in areas fenced to prohibit stock grazing.

The requirement for vegetation removal on the study site has been kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas within the identified Development Precincts which only occupy a small proportion of the site (Figure 3).  Fuel management activities within APZs along the edges of woodland fringing the Development Precincts will not modify existing habitats to an extent that they will no longer provide potential foraging habitat for this or other ground-feeding bird species that do or may occur.  It is possible that proposed fuel management measures within these areas might help maintain preferred open understorey foraging habitat within these areas following the removal of grazing.  

The proposed fuel management activities within the APZ areas will not involve the wholesale removal of vegetation and potential breeding sites (ie mature hollow-bearing trees) which are scarce within the proposed APZ area will be retained.  Hollow-bearing trees are more widespread and abundant on higher slopes within the adjoining National Parks which will not be disturbed by the proposed development.

Under the proposed Landscape Strategy, the majority of the site will be managed for conservation and passive recreation (Figure 3), involving the retention of woodland/grassland ecotone areas associated with the fringing foothills which provide potential habitat for the Brown Treecreeper (Figure 4).  The proposed revegetation of the riparian corridors and areas of degraded lower slopes may also provide additional habitat for the Brown Treecreeper and improve habitat connectivity on site and within the adjoining National Parks over time.  Moreover, the proposed management and rehabilitation of existing ecological communities, including removal and control of weeds and introduced pasture, planting of native species, removal of grazing, control of introduced predators and management of appropriate fire regimes, have the potential to reduce the impacts of existing threatening processes and provide additional habitat for this species on site. 

As noted above, in the absence of fire, moderate to light grazing may help maintain the open understorey and moderate grass cover preferred by the Brown Treecreeper.  Consequently, it will be important to implement periodic burns in areas of potential habitat where grazing is to be removed to promote a desirable understorey for this species.  Appropriate fire frequency and intensity that will best restrict understorey growth will be determined in consultation with botanists and fire experts.  Such management will not be appropriate in revegetated areas until trees and shrubs have had sufficient time to become well-established.

On the basis of the above considerations, the proposed development is unlikely to disrupt the lifecycle of the Brown Treecreeper such that a viable local population is likely to be placed at risk of extinction.

(b) in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

There is no “endangered population” of the Brown Treecreeper listed under Part 2 of Schedule 1 of the TSC Act.

(c) in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed
The Brown Treecreeper was recorded at a number of locations during the field investigations, including on the study site and adjoining lands (Figure 8), and is likely this species utilises much of the woodland/grassland ecotone habitat fringing the study site.  The cleared pasture lands and fringing woodland to be affected within the proposed Development and Access Corridor Precincts comprise only a small area of the known and potential habitat for the Brown Treecreeper on the study site, the majority of which will be retained within the Nature Conservation Precinct under the Landscape Strategy for the site (Figure 3).  Proposed fuel management activities within the proposed APZ areas fringing the Development Precinct will not remove hollow-bearing trees of potential relevance for this species and may assist in maintaining a preferred open understorey and groundcover following the removal of grazing.

Considering this and the extent of known and potential habitat for the Brown Treecreeper on surrounding lands, including areas within the National Parks estate, it is unlikely that the proposed development would involve “a significant area of known habitat” being modified or removed, particularly in respect of the regional distribution of the habitat for this species.

Furthermore, potential foraging habitat for the Brown Treecreeper on the study site may be supplemented over the longer term given the proposed revegetation of modified fringing slopes within the Nature Conservation Precinct, the control of weeds and introduced pasture grasses and removal of grazing from retained woodland/grassland ecotone areas, and the implementation of appropriate fire regimes to promote desirable understorey and groundcover habitat.  

(d) whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

The proposed Access Corridor and Development Precincts are located within cleared areas of the site and will not fragment areas of native vegetation of potential relevance for the Brown Treecreeper.  The existing connectivity of habitats for the Brown Treecreeper on the study site with habitat in Wollemi and Gardens of Stone National Parks will be maintained.  Proposed revegetation of the Wolgan River and Carnes Creek riparian corridors (Figure 4) is likely to improve habitat connectivity across the site for the Brown Treecreeper, which is known to favour vegetation along watercourses (Pizzey & Knight, 1999).  Moreover, the proposed vegetation rehabilitation works within the Nature Conservation and Riparian Corridor Precincts have the potential, over time, to enhance the connectivity between habitats on the site and that within the National Parks estate.

(e) whether critical habitat will be affected

No “critical habitat” of relevance to the Brown Treecreeper and the study site has currently been declared by the Director-General of the NSW NP&WS.

(f) whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

Whilst the Brown Treecreeper occurs in a number of National Parks within the Blue Mountains World Heritage Area and wider region (eg Wollemi National Park), there is little information available to determine whether this species or its habitat is adequately represented in such reserves.

The proposed development has the potential to make a positive contribution to the conservation of habitat for the Brown Treecreeper in the locality through the retention of habitat within the Nature Conservation and Riparian Corridor Precincts (Figures 4 and 5) and the active management of these areas to promote the long-term viability of existing ecological communities and resources for this species.  

(g) whether the development or activity proposed is of a class of development or activity that is recognised as a threatening process

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  Relevant key threatening processes listed by the NSW Scientific Committee under Schedule 3 of the TSC Act for the Brown Treecreeper include the clearing and fragmentation of native vegetation, the removal of dead wood, dead trees and logs, high frequency fires and potentially predation by the Fox and Feral cat.  Other threats include poor regeneration of open forest and woodland habitats and the loss of ground litter through introduction of exotic pasture, heavy grazing and compaction by stock (DEC, 2005k). 

The proposed Access Corridor and Development Precincts are located within cleared areas of the site and will not remove substantial areas or fragment areas of native woodland vegetation or woodland/grassland ecotone habitat of potential relevance for the Brown Treecreeper.  Proposed development will at most result in the slight modification of woodland structure within the APZs that fringe the Development Precincts, however fuel management measures are unlikely to render these areas unsuitable for the Brown Treecreeper and may help maintain a preferred open understorey following the removal of grazing.  Proposed revegetation activities within the Nature Conservation and Riparian Corridor Precincts may provide additional habitat for this species over time and proposed riparian corridor revegetation will aim to reconnect vegetation through the site with that on adjoining lands.

In addition, proposed Management Plans (MPs) have the potential to maintain existing habitats, provide additional habitat and reduce the likely impacts of other potential or existing threatening processes for the Brown Treecreeper on the study site and adjoining lands.  In this regard:


the proposed Fuel MP will implement controlled burns to sustain suitable resources (eg woody ground debris and an open understorey) for this species, in particular following the removal of grazing livestock;


the proposed Feral Fauna MP will implement measures for the control of introduced predators (eg foxes and cats);


the proposed Weed MP will implement measures for the control of introduced species, including invasive pasture grasses, in retained native woodland areas; and


the Ecological Rehabilitation MP will contain specific protocols for the protection and management of threatened fauna species and their habitats, including for example, removal of grazing livestock, planting of native species, planting hollow-forming trees (eg Boxes) etc.

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Brown Treecreeper at this locality is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species.  

(h) whether any threatened species, population or ecological community is at the limit of its known distribution

The south-eastern subspecies of the Brown Treecreeper occurs from the western slopes to the coastal watersheds of the Great Dividing Range, south of the Bunya Mountains in south-eastern Queensland through NSW and Victoria.  The western limit of the species’ distribution runs approximately through Wagga Wagga, Temora, Forbes, Dubbo and Inverell.  The study area is therefore not at the limit of this species’ known distribution.

Conclusion

Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Brown Treecreeper given that the proposed development:


will involve only limited disturbance to existing known foraging habitat, including woodland/grassland ecotone habitats fringing the Development precinct, being largely confined to cleared areas of the study site (Figure 2);


will retain the majority of potential habitat on site for this species, including woodland/grassland ecotone areas within designated Nature Conservation and Riparian Corridor Precincts (Figure 3);


will not affect a significant area of foraging habitat for this species in comparison to that to be retained on the study site and that conserved within surrounding National Parks and on adjoining private lands; 


will not involve the removal or disturbance of known nest trees and is highly unlikely to affect any important breeding habitat for this species given the nature of the habitats to be disturbed within the Development and Access Corridor Precincts and habitat retention on site and on adjoining National Park land; and


is unlikely to create a barrier to the movement of this species and is therefore unlikely to isolate an area of potential habitat from currently interconnecting areas of habitat.

Furthermore, the Landscape Strategy and proposed Management Plans have the potential to provide additional habitat and reduce existing threatening processes of potential relevance for the Brown Treecreeper on the study site over the longer term through:


the proposed rehabilitation and revegetation of areas of currently degraded fringing slopes and riparian corridors potentially increasing foraging and shelter habitat and the re-establishment of vegetation connectivity along riparian corridors through the site (Figure 4);


the removal of grazing and the control of weeds and introduced grasses within areas of retained native vegetation on fringing slopes and within the riparian corridor; 


controlled hazard reduction burning to promote preferred habitat for the Brown Treecreeper through the maintenance of hollow-bearing trees, woody ground debris and an open understorey; 


the control of feral animals, including potential predators (eg. cats and foxes) which may prey upon nestlings and adult birds, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities; and


planting of key tree species, including stringybarks and other rough-barked eucalypts for foraging and hollow-forming boxes to provide a future nesting resource.

On the basis of the above considerations, it is not likely that the proposed Resort development will have a significant adverse effect on the Brown Treecreeper and a Species Impact Statement is not required for the proposed development with respect to this species.  

11.6 Speckled Warbler (Pyrrholaemus sagittata)

(a) in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction

The Speckled Warbler occupies a range of drier eucalypt woodlands that have a grassy understorey, often on rocky ridges or in gullies (DEC, 2005l).  The understorey component appears to be important for the species, and it prefers an open grassy understorey with tussocks, fallen timber and rocks (Pizzey & Knight, 1999).  This species also occurs in woodlands with one or more shrub layers, but does not occur in areas of dense woody understorey.  The Speckled Warbler appears to be displaced by White-browed Scrub Wrens (Sericornis frontalis) where the understorey becomes denser (Pizzey & Knight, 1999).  

Large, relatively undisturbed remnants are required for the Speckled Warbler to persist in a given area (DEC, 2005l).  This species nests and forages for seeds and insects on the ground utilising grass tussocks, dense litter and fallen branches which all can be impacted by grazing.  Pairs are sedentary and occupy breeding territories of about 10 ha (DEC, 2005l).  

The Speckled Warbler was observed in the woodland/grassland ecotone on higher slopes north of the Wolgan River near the western boundary of the study site and in similar habitat on adjoining private land to the north-west (Figure 8).  These steeper areas are more rocky and are less disturbed by grazing than lower vegetated slopes within the Development and Access Corridor Precincts.  The area of known habitat on the study site will be incorporated into the Nature Conservation Precinct and will not be affected by the proposed development in the east of the site.

The requirement for vegetation removal on the study site has been kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas (as far as possible) within the identified Development Precincts which only occupy a small proportion of the site (Figure 2).  Fuel management activities within APZs along the edges of woodland fringing the Development and Access Corridor Precincts will not involve the wholesale removal of vegetation and will not substantially modify existing habitats.  These areas have been disturbed to varying extents through the modification or destruction of ground habitat as a result of grazing and compaction by stock and the invasion of exotic pasture grasses and are therefore not considered to constitute optimal foraging or nesting habitat for the Speckled Warbler.

Under the proposed Landscape Strategy, the majority of the site will be managed for conservation and passive recreation (Figure 3), involving the retention of known and potential habitat for the Speckled Warbler.  In addition, the proposed management and rehabilitation of existing modified ecological communities, involving the removal of grazing livestock, the planting of native species, the control of feral animals and introduced plants and fire management, may provide additional habitat for this species over time. 

On the basis of the above considerations, the proposed development is unlikely to disrupt the lifecycle of the Speckled Warbler such that a viable local population is likely to be placed at risk of extinction.

(b)
in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

There is no “endangered population” of the Speckled Warbler listed under Part 2 of Schedule 1 of the TSC Act.

 (c)
in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed

Habitats within the proposed Development and Access Corridor Precincts were considered rather poor for the Speckled Warbler with more suitable habitat located on higher slopes within the adjoining national park.  The cleared pasture lands and fringing woodland to be affected comprise only a small area of the potential available habitat for the Speckled Warbler on the study site and are limited in extent compared with areas of known and potential habitat that are to be retained within the Nature Conservation Precinct under the Landscape Strategy (Figure 3).  

On the basis of the above considerations, it is unlikely that the proposed development would involve “a significant area of known habitat” being modified or removed, particularly in respect of the regional distribution of the habitat for the Speckled Warbler.  Furthermore, potential foraging and nesting habitat for the Speckled Warbler on the study site is likely to be supplemented in the longer term given the proposed revegetation and rehabilitation of modified areas within the Nature Conservation Precinct (Figure 4).  

(d)
whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

The proposed Access Corridor and Development Precincts are located within cleared areas of the site and will not remove or fragment areas of native vegetation of potential relevance for the Speckled Warbler on site.  Known areas of habitat for this species on the study site will be retained within the proposed Nature Conservation Precinct and existing connectivity with the adjoining Wollemi and Gardens of Stone National Parks and private lands will be maintained.  Moreover, the proposed vegetation rehabilitation works within the Nature Conservation and Riparian Corridor Precincts (Figure 4) have the potential, over time, to enhance the connectivity between habitats on the site and that within the National Parks estate.

(e)
whether critical habitat will be affected

No “critical habitat” of relevance to the Speckled Warbler and the study area has been declared by the Director-General of the NSW NP&WS.

(f)
whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

The Speckled Warbler is likely to occur in various conservation reserves throughout the Blue Mountains region, given the known presence of suitable habitat within many such reserves.  Whilst there is currently insufficient information to determine the adequacy of representation of the Speckled Warbler in the National Parks estate or in similarly protected areas in the region, it is considered unlikely that preferred habitat is adequately conserved in regional reserves.  

The proposed development has the potential to make a positive contribution to the conservation of habitat for the Speckled Warbler in the locality through the retention of known habitat within the Nature Conservation, Riparian Corridor and Managed Pasture Precincts and the active management of these areas to promote the long-term viability of existing ecological communities.  

(g)
whether the development or activity is of a class of development or activity that is recognised as a threatening process

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  Relevant key threatening processes listed by the NSW Scientific Committee under Schedule 3 of the TSC Act for the Speckled Warbler include the clearing of native vegetation, the removal of dead wood, dead trees and logs, high frequency fires and potentially predation by the Fox and Feral cat (DEC, 2005l).  

The proposed Access Corridor and Development Precincts are located within cleared areas of the site and will not remove or fragment large areas of native woodland vegetation of potential relevance for the Speckled Warbler.  The proposed development will result in some modification of woodland structure within the APZs that fringe the Development Precincts, however fuel management measures are unlikely to render these areas unsuitable for this species.  

The limited removal or modification of vegetation from the Development and Access Corridor Precincts is highly unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of the Speckled Warbler, given:


that the areas where birds were observed during the field investigations are located within the proposed Nature Conservation Precinct on the study site and on adjoining lands, including land within the National Park estate and private lands, and these areas will not be affected by the proposed development;


the relatively small area of potential foraging habitat for this species to be affected in relation to that to be retained within the proposed Nature Conservation Precinct on the site and that within adjoining National Parks; and


that potential breeding habitat for this species is unlikely to be affected by the proposed development.

In addition, proposed Management Plans (MPs) have the potential to reduce the likely impacts of other potential or existing threatening processes for the Speckled Warbler on the study site and adjoining lands.  In this regard:


the proposed Fuel MP will implement controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg woody ground debris and associated ground-dwelling invertebrates) for this species;


the proposed Feral Fauna MP will implement measures for the control of introduced predators (eg foxes, dogs and cats) which may prey upon eggs, nestlings and adult birds, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities; and


the Ecological Rehabilitation MP will contain specific protocols for the protection and management of threatened fauna species and their habitats, including for example, removal of grazing livestock, revegetation of currently degraded areas, and re-establishment of vegetation connectivity on the site through the rehabilitation and revegetation of the riparian corridors.

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Speckled Warbler at this locality and is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species.  

 (h)
whether any threatened species, population or ecological community is at the limit of its known distribution

The Speckled Warbler is distributed from south-west Victoria, eastern NSW and south-eastern Queensland, where it predominantly occurs on the western slopes and tablelands of the Great Dividing Range (Garnett & Crowley, 2000).  In NSW, it occurs in eucalypt and cypress woodlands on the western slopes of the Great Dividing Range extending into areas of cypress woodlands in the Riverina.  This species also occurs on the Western Sydney Cumberland Plain and the Hunter and Snowy River Valleys (NSW Scientific Committee, 2001f).  The study site is therefore not at the limit of the species’ known distribution.

Conclusion

Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Speckled Warbler given that the proposed development:


will not disturb areas of known habitat for this species on the study site;


will involve only limited disturbance to other potential, although less suitable, woodland habitats being largely confined to cleared areas of the study site (Figure 2);


will retain the majority of potential habitat on site for this species, including woodland and woodland/grassland ecotone areas within a designated Nature Conservation Precinct (Figure 3);


will not affect a significant area of potential habitat for this species in comparison to that to be retained on the study site and the extensive areas conserved within surrounding National Parks; and


is unlikely to create a barrier to the movement of this species and is therefore unlikely to isolate an area of potential habitat from currently interconnecting areas of habitat.

Furthermore, the Landscape Strategy and proposed Management Plans have the potential to provide additional habitat and reduce existing threatening processes of potential relevance for the Speckled Warbler on the study site over the longer term through:


the proposed revegetation of modified fringing lower slopes and re-establishment of vegetation corridors through the site (Figure 4);


the removal of grazing from areas of known and potential habitat on site thus reducing associated adverse impacts on foraging, breeding and nesting sites;


 the removal and control of weeds and introduced grasses within rehabilitation areas to assist in the re-establishment of a preferred grassy understorey; 


the implementation of fuel management measures in APZs fringing the development precinct and the maintenance of a more open, grassy understorey suitable for foraging;   


controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg woody ground debris and ground-dwelling invertebrate prey) for this species; and


the control of feral animals, including potential predators (eg. cats and foxes), and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities.

On the basis of the above considerations, it is not likely that the proposed Resort development will have a significant adverse effect on the Speckled Warbler and a Species Impact Statement is not required for the proposed development with respect to this species.  

11.7 Diamond Firetail (Stagonopleura guttata)

(a) in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction

Diamond firetails occupy a wide range of Eucalyptus communities, with a grassy understorey, including open forest, Box-Gum and Snow Gum woodland, and mallee (Garnett & Crowley, 2000).  This species also occurs in temperate grassland and is often found in riparian areas and lightly wooded farmland (DEC, 2005m).  Diamond Firetails feed exclusively on the ground, on the seeds of grasses and herbs seeds and green leaves and take insects in particular during the breeding season (DEC, 2005m).

This species appears to be sedentary, although some populations move locally (DEC, 2005m).  Groups separate into small colonies to breed and congregate in flocks of up to 40 birds in the non-breeding season (DEC, 2005m).  Nests are constructed in shrubby understorey or are placed higher in trees in particular under Hawk or raven nests (DEC, 2005m).  Birds roost in smaller nests built specifically for this purpose.  

The Diamond Firetail was observed generally in open grassy area proximate to good cover in the form of dense understorey or woodland and forest in the eastern portion of the study site and on adjoining lands (Figure 8).  This species has also been previously recorded at a number of locations surrounding the study area (Figure 9).

The requirement for vegetation removal within the development footprint has been kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas (as far as possible) within the identified Development Precincts (Figure 2).  However, the location of resort buildings and infrastructure in cleared areas will result in some loss of open grassland foraging habitat for the Diamond Firetail on site.  

Under the proposed Landscape Strategy, the majority of the site will be managed for conservation and passive recreation (Figure 3), involving the retention and rehabilitation of representative stands of all of the vegetation types present, including open pasture areas and fringing wooded lower slopes which provide suitable habitat for the Diamond Firetail (Figure 4).  The proposed revegetation of the riparian corridor and retention of the Managed Pasture Precinct will also maintain and potentially supplement foraging habitat for this species on the study site.

Fuel management activities within APZs along the edges of woodland fringing the Development Precincts will not modify existing habitats to an extent that they will no longer provide potential foraging habitat for this or other ground-feeding bird species that do or may occur.  In fact, it is possible that fuel reduction in these areas may promote the preferred foraging habitat for the Diamond Firetail by maintaining a more open grassy understorey.  

Other fringing woodland areas on site have been disturbed to varying extents through the modification or destruction of understorey and ground habitat as a result of heavy grazing and compaction by stock and the invasion of exotic pasture grasses.  Proposed rehabilitation activities in these areas, including the removal of grazing and control of weeds, including introduced grasses, and planting of native plants, including native grasses, are likely to improve habitat quality for ground-feeding birds in some areas of the site.

On the basis of the above considerations, the proposed development is unlikely to disrupt the lifecycle of the Diamond Firetail such that a viable local population is likely to be placed at risk of extinction.

(b) in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

There are no threatened populations of the Diamond Firetail currently listed as endangered under the TSC Act.

(c) in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed
The cleared pasture lands and fringing woodland to be affected within the proposed Development and Access Corridor Precincts comprise only a small area of the potential available habitat for the Diamond Firetail on the study site, the majority of which will be retained within the Nature Conservation, Riparian Corridor and Managed Pasture Precincts under the Landscape Strategy for the site (Figure 3).

Given the above, it is unlikely that the resort development would involve “a significant area of known habitat” being modified or removed, particularly in respect of the regional distribution of the habitat for this species.

Furthermore, potential foraging habitat for the Diamond Firetail on the study site is likely to be supplemented in the longer term given the proposed revegetation of the lower slopes within the Nature Conservation Precinct and the riparian corridors along Wolgan River and Carnes Creek and the removal of grazing from these areas (Figure 3).  

(d) whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

The proposed Access Corridor and Development Precincts are located within cleared areas of the site and will not fragment areas of native vegetation of potential relevance for the Diamond Firetail.  The existing connectivity of the study site with the adjoining Wollemi and Gardens of Stone National Parks will be maintained and possibly increased as a result of the proposed revegetation of the fringing foothills on the study site and rehabilitation and revegetation of the Wolgan River and Carnes Creek corridors.  

Consequently, it is unlikely that the development will represent a barrier to the movement of the Diamond Firetail and hence will not result in an area of known habitat for this species becoming isolated from currently interconnecting or proximate areas of habitat.  

(e) whether critical habitat will be affected

No “critical habitat” of relevance to the Diamond Firetail and the study site has currently been declared by the Director-General of the NSW NP&WS.

(f) whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

A number of conservation reserves and National Parks occur within the surrounding Blue Mountains World Heritage Area, several of which are likely to support ‘populations’ of Diamond Firetails.  However, there is little information available to determine whether the Diamond Firetail or its habitat are adequately represented in such reserves.

The proposed development has the potential to make a positive contribution to the conservation of habitat for the Diamond Firetail in the locality through the retention of known habitat within the Nature Conservation, Riparian Corridor and Managed Pasture Precincts and the active management of these areas to promote the long-term viability of existing ecological communities and habitats of this species.  

(g)
whether the development or activity proposed is of a class of development or activity that is recognised as a threatening process

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  Relevant key threatening processes listed by the NSW Scientific Committee under Schedule 3 of the TSC Act of relevance to the Diamond Firetail include the clearing of native vegetation, the removal of dead wood, dead trees and logs, high frequency fires and potentially predation by the Fox and Feral cat.  Other threats include poor regeneration of open forest and woodland habitats and modification and destruction of ground and shrub layers through introduction of exotic pasture, heavy grazing and compaction by stock (DEC, 2005m). 

The proposed Access Corridor and Development Precincts are located within cleared areas of the site and will not remove or fragment areas of native woodland vegetation of potential relevance for the Diamond Firetail.  Some areas of open grassland foraging habitat will be removed, although these areas are small in extent to that which will be retained on the remainder of the study site.  Proposed development will result in some modification of woodland structure within the APZs that fringe the Development Precincts however fuel management measures are unlikely to render these areas unsuitable for the Diamond Firetail and may provide supplementary foraging habitat by maintaining an open grassy understorey.  Proposed revegetation activities within the Nature Conservation and Riparian Corridor Precincts may provide additional habitat for this species and proposed riparian corridor revegetation will aim to reconnect vegetation through the site with that on adjoining lands.

In addition, proposed Management Plans (MPs) have the potential to provide additional habitat and reduce the likely impacts of potential or existing threatening processes for the Diamond Firetail on the study site and adjoining lands.  In this regard:


the proposed Fuel MP will implement controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg woody ground debris) for the Diamond Firetail;


the proposed Feral Fauna MP will implement measures for the control of introduced predators (eg foxes and cats), and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities;


the proposed Weed MP will implement measures for the control of introduced species, including invasive pasture grasses,, in retained native woodland areas; and


the Ecological Rehabilitation MP will contain specific protocols for the protection and management of threatened fauna species and their habitats, including for example, removal of grazing livestock, planting of native grasses and shrubs etc.

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Diamond Firetail at this locality and is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species.  

(h) whether any threatened species, population or ecological community is at the limit of its known distribution

The Diamond Firetail occurs from the Eyre Peninsula (SA) to Caldwell (Qld), predominantly to the west of the Great Dividing Range (Garnett & Crowley, 2000).  The study site is therefore not at the limit of the species’ known distribution.

Conclusion

The proposed development is unlikely to significantly impact the Diamond Firetail, due to the relatively small loss or modification of woodland and grassland habitat on the study site and the retention of open grassland and fringing woodland habitats in the proposed Managed Pasture and Nature Conservation Precincts (Figure 3).  Moreover, the proposed resort development will, as part of ongoing management and maintenance, potentially increase the available habitat for this species over the longer term by: 

· rehabilitating currently degraded woodland vegetation on fringing foothills through replanting with native vegetation and potentially increasing foraging and shelter habitat (Figure 4);

· removing grazing from known habitat and thus increasing seed availability, as well as helping to re-establish the preferred grassy understorey in the surrounding woodland/grassland ecotone;

· removing and controlling weeds, including introduced pasture; within retained woodland vegetation in the proposed Nature Conservation Precinct;

· rehabilitating riparian vegetation along the Wolgan River and Carnes Creek; and

· managing bushfire protection zones around the development precinct and potentially maintaining a more open understorey with grassy groundcover, thus promoting preferred habitat for the Diamond Firetail.   

On the basis of the above considerations, it is not likely that the proposed Resort development will have a significant adverse effect on the Diamond Firetail and a Species Impact Statement is not required for the proposed development with respect to this species.  

11.8 Yellow-bellied Glider (Petaurus australis)

(a)
in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction
The Yellow-bellied Glider is widespread in south-eastern Australia but is found at low population densities in habitat that is patchily distributed and it is seldom locally abundant (Goldingay & Kavanagh, 1991).  Preferred habitat for the Yellow-bellied Glider comprises productive, tall open sclerophyll forests which contain mature trees that provide shelter and nesting hollows and a mixture of eucalypt species to provide year-round continuity of food resources (NPWS, 2003a).  Plant and insect exudates, including nectar, sap honeydew and manna, provide the bulk of the diet.  The Yellow-bellied Glider also feeds on the pollen of winter-flowering eucalypts and on arthropods which are found under decorticating bark (Goldingay & Kavanagh, 1991).  Foraging occurs at night across a wide range of canopy heights and the species is known to travel for over 2km from dens for foraging purposes (Russell, 1995).

The importance of different food types in the Yellow-bellied Glider varies with location and season.  However, phloem sap provides a primary energy source for the Yellow-bellied Glider (Lindenmayer, 2002).  Sap use and sap tree selection appears to be a complex behaviour (NPWS, 2003a).  More than 30 tree species are used as sap trees throughout the Yellow-bellied Glider’s range (Lindenmayer, 2002), including Grey Gum Eucalyptus propinqua and E. punctata, Forest Red Gum E. tereticornis, Tallowwood E. microcorys, Red Mahogany E. resinifera, Messmate E. obliqua (NPWS, 1999) and Red Bloodwood (Corymbia gummifera).  However, at any one location, sap tree use is restricted to a small number of individual trees of several particular species (NPWS, 2003a).  Suitable sap trees may account for less than one percent of all trees in a given stand and the same trees are often used repeatedly year after year (Lindenmayer, 2002).  Given that trees with suitable sap flows needed by the Yellow-bellied Glider may be uncommon, the species is likely to maintain a large home range to encompass sufficient resources for a family group of animals (NPWS, 2003a).  In addition to providing critical food resources for the Yellow-bellied Glider, sap trees also provide important focal points for group social exchange (Russell, 1984 in NPWS, 2003a).

Food availability and the importance of different food types at any given location are strongly linked to climatic factors and the phenological pattern of tree species in a forest (NPWS, 2003a).  Consequently, flowering or bark decortication events can lead to seasonal patterns of foraging behaviour, resource exploitation and use of tree species (NPWS, 2003a).

Small family groups consist of three to eleven individuals (Lindenmayer, 2002), usually with two or more adults and one or more offspring (Goldingay & Kavanagh, 1991).  These family groups occupy large, home ranges of between 20 ha and 85 ha (Goldingay & Kavanagh, 1991) that are virtually exclusive and have little overlap with adjacent home ranges (NPWS, 2003).  Such a large home range is thought to be required to ensure that a continuity of dispersed and variable food resources remains available throughout the year (Goldingay & Kavanagh, 1991; NPWS, 2003).  The Yellow-bellied Glider uses particular areas of its home range when given tree species are flowering or shedding their bark.  As the availability of food resources changes throughout the forest during the year, the gliders move to exploit key resources (Lindenmayer, 2002).  

Yellow-bellied Gliders occupy tall, large diameter trees with large hollows (den trees).  Family groups use up to 13 den trees within their home range (NPWS, 2003a).  The reasons for den swapping behaviour are unknown (Lindenmayer, 2002).  However, in the case of the Yellow-bellied Glider, it is likely to be related to maintaining proximity to food resources whose spatial location within an individual’s home range varies on a seasonal basis. 

Studies have shown that gliders are more likely to occur in forest stands that support a large number of tree-hollows (Lindenmayer, 2002).  Not all trees with hollows will be suitable for occupancy and sites that support more trees with hollows have a greater chance of containing some that can be used.  Consequently, requirements for multiple den sites will be more likely met in areas that support numerous trees with hollows and loss of hollows from known habitat is likely to decrease the suitability of areas for the Yellow-bellied Gliders.

The Yellow-bellied Glider has low breeding potential with a single young usually produced each year (between May and September) but sometimes only in alternate years (NPWS, 2003a).  After birth the young remain in the pouch for 100 days after which time it is left in the nest and suckled for up to 60 days (Russell, 1995).  Animal longevity is a maximum of six years in the wild. 

Yellow-bellied Gliders were not recorded in woodland and forest vegetation within the study site and the Development and Access Corridor Precincts do not contain preferred habitat for this species.  The calls of a Yellow-bellied Glider were recorded in more mature gully forest within National Parks land adjoining the upper reaches of Carnes Creek near the south-eastern corner of the study site (Figure 8).  Sap-feeding notches were also recorded on higher slopes within adjoining National Park land to the south-east of the proposed Development Precinct (Figure 8).  

Habitat loss and fragmentation, primarily through land clearing, is one of the major factors threatening the long-term conservation of the Yellow-bellied Glider (Lindenmayer, 2002; NPWS, 2003a).  Yellow-bellied Gliders are sensitive to habitat fragmentation through degradation of existing habitat, including loss of critical habitat elements, and creation of dispersal barriers which restricts the ability of the species to persist and to colonise new or isolated areas (NPWS, 2003a).  The Yellow-bellied Glider may be particularly susceptible to habitat loss and fragmentation because it is wide-ranging, occurs at low densities and has a complex social system (Lindenmayer, 2002).  In addition, the species is dependent on particular sap trees that can be sparse and widely distributed throughout the landscape.  Gliders’ strong affinity to their home range also makes them highly susceptible to habitat loss, as even when most of their home range is destroyed they will not shift into adjoining areas but remain in the disturbed area until they die or are taken by predators (Lindenmayer, 2002).

Factors likely to disrupt the life cycle of the Yellow-bellied Glider at this locality would include a substantial loss and/or fragmentation of foraging habitat and loss of suitable den sites and sap-feeding trees. 

The requirement for vegetation removal on the study site has been kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas within the identified development and access precincts (Figure 2).  These areas do not provide preferred foraging, refuge or breeding habitat for Yellow-bellied Gliders.  Fuel management activities within APZs along the edges of woodland fringing the Development Precincts will not modify existing habitats to an extent that they will no longer provide potential foraging habitat for the Yellow-bellied Glider and mature hollow-bearing trees or identified sap-feeding trees (if present) will be retained in these areas.  

Possibly more suitable forest habitat for this species, containing some potential den sites, which occurs on other fringing lower slopes of the site will be retained and managed within the Nature Conservation Precinct (Figure 3) and is unlikely to be adversely affected by the proposed development.  The most significant areas of habitat for Yellow-bellied Gliders within the locality occurs within the surrounding National Parks estate, where large tracts of continuous habitat provide suitable large foraging areas and hollow-bearing trees for this species.  The proposed development will not affect these areas.

Potential adverse impacts of the proposed development on the lifecycle of Yellow-bellied Gliders will also be ameliorated by the implementation of Environmental Management Plans which will incorporate measures to protect and supplement available potential habitat for threatened fauna species and reduce the impact of existing threatening processes over time.  In this regard, the Ecological Rehabilitation Plan (ERP) will include measures to revegetate cleared lower foothills and riparian corridors through the site (Figure 4), including the removal of grazing and planting of appropriate food trees of potential relevance for the Yellow-bellied Glider.  The Fuel Management Plan will contain prescriptives for controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg hollow-bearing trees and foraging resources) for the Yellow-bellied Gider and the Feral Fauna Species and Weed Management Plans will include measures to control introduced predators and herbivores and weeds that may have a detrimental effect on the Yellow-bellied Glider and its habitats.

Given that no known or preferred habitat for the Yellow-bellied Glider will be removed or modified for the proposed development and that areas of potential habitat will be retained on site and within adjoining National Parks, it is considered unlikely that the proposed development will significantly disrupt the life cycle of a local population of this species such that it is placed at risk of extinction.

(b)
in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

No “endangered population” of the Yellow-bellied Glider has been listed under part 2 of Schedule 1 of the TSC Act.

(c)
in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed
The areas of the study site that will be affected by the proposed development do not represent a significant area of known or preferred habitat for the Yellow-bellied Glider within the locality or region.  Removal of vegetation will be minimised by the careful placement of buildings and associated infrastructure within existing cleared areas of the site, which do not provide habitat for this species.  

More suitable forest and woodland habitat for this species which occurs on other fringing slopes of the site will be retained and managed within the Nature Conservation Precinct (Figure 3) and is unlikely to be adversely affected by the proposed development.  Fuel management activities within APZs along the edges of woodland fringing the Development Precincts will not modify existing habitats to an extent that they will no longer provide potential foraging habitat for this species, if it indeed occurs in these areas.  

The areas of woodland/forest that will be affected by the proposed development are not unique in the locality and are very limited in comparison to that which will be retained within the Nature Conservation Precinct on site.  The most significant areas of habitat for the Yellow-bellied Glider within the locality are contained within the adjoining National Parks, where extensive tracts of continuous more mature forest provide suitable large foraging areas containing abundant prey and widespread hollow-bearing trees.  

On the basis of the above considerations, it is unlikely that the resort development would involve “a significant area of known habitat”, including foraging and/or denning habitat, being modified or removed, particularly in respect of the regional distribution of the habitat for the Yellow-bellied Glider.

Furthermore, potential foraging habitat for the Yellow-bellied Glider on the study site may be supplemented in the longer term given the proposed use of known food trees in the revegetation of modified slopes within the Nature Conservation and the Riparian Corridor Precincts (Figure 4).  

(d)
whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community
Creation of gaps and clearings such as roads and easement corridors can fragment habitat and increasingly isolate Yellow-bellied Glider populations or family groups (NPWS, 2003a).  This can result in reduced gene flow, decreased population viability and increased risk of localized extinction due to random environmental and demographic events (NPWS, 2003a).

Cleared areas that are wider than the distance over which an individual can glide have the potential to act as a dispersal barrier.  Some individuals are obviously capable of volplaning very large distances with anecdotal evidence of gliders crossing powerlines easements greater than 60 m (D. Quin pers. comm.) and volplaning 144 m in a diagonal crossing of a 50 m wide road easement (R. Goldingay, Bombala NSW, pers. comm.).  However, maximum potential gliding distance is related to local conditions and the Yellow-bellied Glider is unlikely to attempt road crossings if the distance between trees on either side of the road exceeds a general gliding capability of 50m (Goldingay & Kavanagh, 1991).  Hence gaps as narrow as 50m can act as dispersal barriers (NPWS, 2003a).

An equally important feature for successful road crossings is the height and heterogeneity of the vegetation on either side, considering that Yellow-bellied Gliders volplane rather than fly.  The height from which animals launch from determines the distance able to be covered.  

Yellow-bellied Gliders were not recorded in the proposed Access Corridor and Development Precincts during the field investigations and the habitats present do not constitute preferred habitat for this species (see part a).  However, the proposed access road is is unlikely to create a novel barrier to the Yellow-bellied Glider, even if it does occur in this area, given its alignment through largely cleared areas and that individuals should be able to negotiate successful crossings (glides) given the proposed road widths that existing forest and woodland vegetation will be retained on either side.

The proposed Development Precinct has also been located within cleared areas of the site and will not further fragment areas of native vegetation of potential relevance for this species.  The existing connectivity of forest and woodland on the lower slopes of the study site with the adjoining Wollemi and Gardens of Stone National Parks will be maintained and possibly improved as a result of the proposed revegetation of the fringing foothills on the study site.  Furthermore, the proposed revegetation works along the riparian corridors may over time increase the connectivity of potential habitat for Yellow-bellied Gliders on site and on surrounding lands.

Consequently, it is unlikely that the development will represent a barrier to the movement of the Yellow-bellied Glider and hence will not result in an area of known habitat for this species becoming isolated from currently interconnecting or proximate areas of habitat. 

(e)
whether critical habitat will be affected

No “critical habitat” of relevance to the Yellow-bellied Glider has been declared by the Director-General of the NPWS.

(f)
whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

The Yellow-bellied Glider occurs in 121 conservation reserves (national parks, nature reserves and state recreation areas) along the east coast and adjacent inland areas in NSW (NPWS, 2003a).  It is represented locally in the Blue Mountains NP, Wollemi NP and Gardens of Stone NP.  However, the Recovery Plan for the Yellow-bellied Glider notes that given predicted area requirements, many existing reserves are unlikely to support large viable populations of the Yellow-bellied Glider.  On this basis, this species and its habitat may not be adequately represented in such reserves in the region. 

The proposed development has the potential to make a positive contribution to the conservation of habitat for the Yellow-bellied Glider in the locality through the retention of potential habitat within the Nature Conservation Precinct and the active management of these areas to promote the long-term viability of existing ecological communities and resources of potential relevance for this species.  

(g)
whether the development or activity is of a class of development or activity that is recognised as a threatening process

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  Relevant key threatening processes for the Yellow-bellied Glider listed by the NSW Scientific Committee under Schedule 3 of the TSC Act include the clearing of native vegetation, the removal of dead wood, dead trees and logs, high frequency fires and potentially predation by the Fox and Feral cat.  Habitat loss and fragmentation, primarily through land clearing, are major factors threatening the long-term conservation of the Yellow-bellied Glider (NPWS, 2003a, 2005n).  The effects of habitat loss and fragmentation typically act in a cumulative way so that animals must deal with the impacts of three processes (ie. loss of habitat, habitat fragmentation and interactions between the loss of habitat and habitat fragmentation (Lindenmayer, 2002)).  

The proposed Access Corridor and Development Precincts are located predominantly within cleared areas of the site and will not remove or fragment areas of native vegetation of likely significance for the Yellow-bellied Glider.  The proposed development will at most result in the slight modification of woodland structure within the APZs that fringe the Development Precincts, however fuel management measures are unlikely to render these areas unsuitable for this species if it indeed occurs on site.  In particular, identified sap-feeding trees and large hollow-bearing trees will be retained where identified.  Proposed revegetation activities within the Nature Conservation and Riparian Corridor Precincts may provide additional habitat for this species and proposed riparian corridor revegetation will aim to reconnect vegetation through the site with that on adjoining lands.

In addition, proposed Management Plans (MPs) have the potential to provide additional habitat and reduce the likely impacts of other potential or existing threatening processes for the Yellow-bellied Glider on the study site and adjoining lands.  In this regard:


the proposed Fuel MP will implement controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg hollow-bearing trees and food resources) for the Yellow-bellied Glider;


the proposed Feral Fauna MP will implement measures for the control of potential predators (eg foxes and cats); and 


the Ecological Rehabilitation MP will contain specific protocols for the protection and management of threatened fauna species and their habitats, including for example, removal of grazing livestock, and planting of key food trees etc.

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Yellow-bellied Glider at this locality and is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species.  

(h)
whether any threatened species, population or ecological community is at the limit of its known distribution

The Yellow-bellied Glider has a patchy distribution along the east coast to the western slopes of the Great Dividing range, from southern Queensland to Victoria (DEC, 2005n).  The study site may therefore be approaching the western limit of this species distribution. 

Conclusion

Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Yellow-bellied Glider given that the proposed development:


will not involve the removal or modification of known habitat for this species;


is largely confined to cleared areas and will involve only limited disturbance to marginal habitat for this species within fringing APZ areas (Figure 2);


will retain the majority of existing potential foraging habitat for this species on site within designated the Nature Conservation Precinct (Figure 3) and connect habitats throughout the site;


will not remove old growth elements (ie. mature trees with large hollows) which provide potential den sites critical for this species lifecycle; 


will not remove known sap feeding trees;


will not affect a significant area of potential habitat for this species in comparison to that to be retained on the study site and the extensive areas conserved within surrounding National Parks; and


will not further fragment known habitat or disrupt the movements of individuals through their home range and therefore will not isolate an area of known habitat from currently interconnecting areas of potential habitat.

Furthermore, the Landscape Strategy and proposed Ecological Rehabilitation Management Plan have the potential to provide additional habitat for the Yellow-bellied Glider on the study site over the longer term and to reduce the potential for existing and potential adverse impacts on this species through:


the proposed revegetation of the fringing lower slopes and re-establishment of vegetation corridors through the site, including planting of key food plant species (Figure 4);


the implementation of a fuel management plan with controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg hollow-bearing trees and foraging resources) for the Yellow-bellied Gider;


the removal of grazing and control of weeds within areas of retained native vegetation; and


the control of feral animals, including predators (eg. cats) which may prey upon roosting gliders in tree-hollows, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities.

On the basis of the above considerations, it is not likely that the proposed Resort development will have a significant adverse effect on the Yellow-bellied Glider and a Species Impact Statement is not required for the proposed development with respect to this species.  

11.9 Eastern Bentwing-bat (Miniopterus schreibersii)

(a)
in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction
The Eastern Bentwing-bat occupies a range of forested environments (including wet and dry sclerophyll forests), along the coastal portion of eastern Australia, and through the Northern Territory and Kimberley area (Churchill, 1998).  

This species has a fast, level flight, exhibiting swift shallow dives (Dwyer, 1995).  It forages from just above the tree canopy, to many times the canopy height in forested areas, and will utilise open areas where it is known to forage at lower levels.  Moths appear to be the main dietary component (Churchill, 1998).  This highly mobile species is capable of large regional movements in relation to seasonal differences in reproductive behaviour and winter hibernation (Gilmore & Parnaby, 1994).
Although widespread and abundant, the long-term security of the Eastern Bentwing-bat is reliant on the continued presence of traditional breeding caves and over-wintering sites, and the species has been listed as threatened largely on this basis (Menkhorst and Lumsden, 1995).  Young are reared in large nursery caves between October and February (Churchill, 1998), with substantial numbers of bats occupying a common cave during the breeding season and often returning to the same site on an annual basis.  It is predominantly a cave roosting species, although it has also been recorded in mines, culverts, stormwater channels and buildings (Churchill, 1998), and occasionally tree-hollows.  It occupies a number of roosts within specific territorial ranges usually within 300km of the maternity cave (Churchill, 1998), and may travel large distances between roost sites (Dwyer, 1995).

Calls of the Eastern Bentwing-bat were recorded at a number of locations within fringing woodland and vegetated riparian areas on the study site (Figure 8).  This species has also been recorded at numerous locations within the locality (Figure 9) and is likely to forage widely through the site and the extensive tracts of forest and woodland in the surrounding National Parks estate. 

It is unlikely that “a viable local population” of the Eastern Bentwing-bat would be dependent upon the small areas of native vegetation that will be removed or modified within the Development and Access Corridor Precincts as part of the proposed development for their foraging, roosting or breeding requirements.  

The areas on site to be affected by the proposed buildings, associated infrastructure and asset protection zones only comprise a very small part of a much more extensive foraging resource for this wide-ranging species in the locality and region.  Furthermore, the proposed Concept Plan has been designed to retain and protect areas of existing native vegetation and habitat for native fauna on the study site.  Under the proposed Landscape Strategy, the majority of the site will be managed for conservation and passive recreation (Figure 3), involving the retention and rehabilitation of representative stands of all of the vegetation types present, including those used by the Eastern Bentwing-bat for foraging purposes.  

There are no known nursery caves for the Eastern Bentwing-bat or other potential artificial roosting sites (eg. culverts, mines, bridges) on the study site.  Caves located on the surrounding escarpments, as well as abandoned mine adits and tunnels, may provide temporary roost sites for this species but such features will not be disturbed as a result of the proposed development.  It is possible that proposed watercourse crossings (Figure 2) may provide supplementary artificial temporary roost sites for the Eastern Bentwing-bat on the study site following construction. 

There is the potential for the removal of some trees with small hollows within the proposed Development and Access Corridor Precincts, although buildings and infrastructure have been located within cleared areas as far as possible.  Tree-hollows are only occasionally used by the Eastern Bentwing-bat and do not constitute primary roosting habitat for this species.  Significant trees, including mature, hollow-bearing trees, are to be incorporated into the development precinct design where possible to maintain resources for hollow-roosting fauna species and hollow-bearing trees occur in the stands of fringing vegetation which are to be retained on the study site and are widespread on surrounding slopes.  

On the basis of the above considerations, the habitat to be removed or modified for the proposed resort development is considered unlikely to constitute critical foraging, roosting or breeding habitat for the Eastern Bentwing-bat and is therefore unlikely to disrupt the lifecycle of this species such that a viable local population is likely to be placed at risk of extinction.  

(b)
in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

No “endangered population” of the Eastern Bentwing-bat has been listed pursuant to part 2 of Schedule 1 of the TSC Act.

(c)
in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed

Given the widespread distribution of the Eastern Bentwing-bat, its high mobility and the extent of habitat for this species in the general locality of the study site and surrounding Blue Mountains region, the area of potential foraging habitat for this species that will be affected by the proposed development is very limited.  

The cleared pasture lands and fringing woodland to be affected within the proposed Development Precincts comprise only a small area of the available habitat for the Eastern Bentwing-bat on the study site, the majority of which will be retained within the Nature Conservation and Riparian Corridor Precincts under the Landscape Strategy for the site (Figure 3).  The areas of the site to be affected do not constitute unique or preferred foraging habitat for this species in the immediate area, with extensive areas of similar and/or identical forest and woodland communities being widespread in adjoining National Parks and Wilderness areas.  

The proposed development will not involve the removal or modification of any critical roosting habitat or nursery/hibernation caves for the Eastern Bentwing-bat (see part a) and it is possible that proposed watercourse crossings may provide additional temporary roost sites for this species on site following construction.  

On the basis of the above considerations, it is unlikely that the resort development would involve “a significant area of known habitat” being modified or removed, particularly in respect of the regional distribution of the habitat for this species.  Furthermore, potential foraging habitat for the Eastern Bentwing-bat within the study site is likely to be supplemented in the longer term given the proposed revegetation of the lower slopes within the Nature Conservation Precinct and the rehabilitation of the riparian corridors along Wolgan River and Carnes Creek (Figure 4).  

(d)
whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

The proposed development is unlikely to result in an area of known habitat becoming isolated from currently interconnecting or proximate habitat for the Eastern Bentwing-bat given the following:

· resort infrastructure and facilities (eg. access roads and creek crossings) have been located in existing cleared and modified areas to reduce the total amount of vegetation clearing required and to avoid fragmentation of fauna habitats;

· the Eastern Bentwing-bat is highly mobile and wide-ranging, is capable of utilising modified landscapes, and is known to actively forage along forest edges and has been recorded gleaning insects from beneath streetlights and around isolated paddock trees (B Ryan pers. obs.); and

· the Landscape Strategy includes the preservation and restoration of riparian corridors through the study site which will link areas of retained vegetation on site with that on adjoining lands and provide potential wildlife corridors through the site (Figure 4).

(e)
whether critical habitat will be affected

No “critical habitat” of relevance to the Eastern Bentwing-bat and the study site has currently been declared by the Director-General of the NSW NP&WS.

(f)
whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

The Eastern Bentwing-bat has been recorded in a number of National Parks in the region, including Gardens of Stone NP, Wollemi NP and Blue Mountains NP.  Due to its high mobility and wide-ranging habits, and its use of a diverse range of habitats, including modified landscapes, it is likely that the Eastern Bentwing-bat and at least its foraging habitats would be adequately represented in conservation reserves in the region.  However, the Eastern Bentwing-bat has specific breeding habitat requirements (see part a) that are unlikely to be adequately represented within existing conservation reserves on a local or regional basis. 

The proposed development has the potential to make a positive contribution to the conservation of foraging habitat for the Eastern Bentwing-bat in the locality through the retention of habitats within the Nature Conservation and Riparian Corridor Precincts and the active rehabilitation and management of these areas to promote the longterm viability of existing ecological communities.  

(g)
whether the development or activity is of a class of development or activity that is recognised as a threatening process

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  The NSW Scientific Committee has listed the “clearing of native vegetation” as a “key threatening process” pursuant to Schedule 3 of the TSC Act.  The Final Determination for the listing includes a list of threatened species, populations and ecological communities, which are regarded as being adversely affected by this threatening process.  Despite not being listed as a species adversely affected by this threatening process, the destruction of foraging habitat is a recognised threat to the status and distribution of the Eastern Bentwing-bat.  

The long-term security of the Eastern Bentwing-bat is also heavily reliant on the continued presence of traditional breeding caves and over-wintering sites, and the species has been listed as threatened largely on this basis (Menkhorst & Lumsden, 1995).  Additional threats to the status and distribution of the Eastern Bentwing-bat include the removal of old bridges which provide temporary roost sites and predation by feral cats and foxes (DEC, 2005o).

The proposed development will at most only result in a small reduction in the available foraging area for the Eastern Bentwing-bat in the immediate locality and is likely to supplement foraging habitat for this species over the longer term through proposed rehabilitation activities within the Nature Conservation and Riparian Corridor Precincts.  No known nursery sites or roost sites for the Eastern Bentwing-bat will be removed or disturbed as a result of the proposed development and there is a potential that proposed watercourse crossings along the proposed access roads, may provide temporary artificial roost sites for this species.  

In addition, proposed Management Plans (MPs) have the potential to provide additional habitat and reduce the likely impacts of other potential or existing threatening processes for the Eastern Bentwing-bat on the study site and adjoining lands.  In this regard:


the proposed Fuel MP will implement controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg tree-hollows) for this species;


the proposed Feral Fauna MP will implement measures for the control of introduced predators (eg foxes and cats), and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities;


the proposed Weed MP will implement measures for the control of introduced species in retained native woodland areas; and


the Ecological Rehabilitation MP will contain specific protocols for the protection and management of threatened fauna species and their habitats, including for example, removal of grazing livestock, and planting of native species etc.

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Eastern Bentwing-bat at this locality and is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species.  

(h)
whether any threatened species, population or ecological community is at the limit of its known distribution

The distributional range of the Eastern Bentwing-bat extends from north Queensland to far south-east South Australia (NPWS, 2000c) and in NSW includes coastal areas extending to the western slopes of the Great Dividing Range (Churchill, 1998).  Consequently, this species is approaching the western limit “of its known distribution” in the vicinity of the study sites.  However, the proposed development will not reduce or affect this species’ distributional range. 

Conclusion

The proposed Concept Plan and Landscape Strategy are unlikely to impose a significant affect on the Eastern Bentwing-bat given that the proposed development:

· will involve only limited disturbance to existing habitats being largely confined to cleared areas of the study site (Figure 2);

· will retain the majority of existing foraging habitat for this species within designated Nature Conservation, Riparian Corridors and Managed Pasture Precincts (Figure 3);

· will not affect a significant area of foraging habitat for this species in comparison to that to be retained on the study site and the extensive areas conserved within surrounding National Parks; 

· will not affect any known roosting or maternity caves for this species; and

· will not create a barrier to the movement of this mobile species and is therefore unlikely to isolate an area of known habitat from currently interconnecting areas of potential habitat.

Furthermore, the Landscape Strategy and proposed Ecological Rehabilitation Management Plan have the potential to provide additional habitat and reduce existing threatening processes of potential relevance for the Eastern Bentwing-bat on the study site over the longer term through:


the proposed revegetation of the riparian corridors and fringing lower slopes;


the removal and control of weeds within areas of retained native vegetation; and


the control of feral animals, including predators (eg. cats) which may prey upon roosting bats in tree-hollows, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities.

It is possible that proposed bridges may also provide suitable temporary roosting sites for this species on the study site after construction.

On the basis of the above considerations, it is not likely that the proposed Resort development will have a significant adverse effect on the Eastern Bentwing-bat and a Species Impact Statement is not required for the proposed development in the study area with respect to this species.  

12 Threatened species likely or which may potentially occur on site

12.1 Square-tailed Kite (Lophoictinia isura)

(a)
in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction

The Square-tailed Kite is uncommon, yet widespread across NSW and mainland Australia, but does not occur in the arid treeless central regions (Debus & Czechura, 1989).  Seasonal records suggest that it is probably a spring-summer breeding migrant that winters in northern Australia (NPWS, 2000b).  Square-tailed Kites feed primarily on birds, their eggs and nestlings and insects above or just below the tree canopy (Crowley & Garnett, 2000).  They forage mainly over open forest, woodland and mallee communities rich in passerines but also adjoining heaths and other low scrubby habitat.  The species also shows a particular preference for timbered watercourses.  Preferred habitat is characterised by profusely flowering eucalypts and associated nectarivorous birds (Debus, 1998).  Nesting territories tend to be located in extensive unfragmented forests on productive soils (Debus & Czechura, 1989) and nests are usually located high (between 8-26m above ground) in mature living Eucalyptus or Angophora spp., located near water.

The Square-tailed Kite was not observed during the field surveys but has been previously recorded in the immediate vicinity of the study site (Figure 9) and is likely to occur at least on occasion given the presence of potential foraging habitat on the site and on surrounding lands.  The more extensive developed vegetation on the slopes surrounding the study site may contain potential breeding habitat for this species. 

It is unlikely that “a viable local population” of the Square-tailed Kite would be dependent upon the small areas of native vegetation that will be removed or modified within the Development and Access Corridor Precincts as part of the proposed development for their foraging, roosting or breeding requirements.  The largely cleared areas on site to be affected by the proposed buildings, associated infrastructure and asset protection zones only comprise a very small part of a much more extensive foraging resource for this wide-ranging species in the locality and region.  Fuel management activities within APZs along the edges of woodland fringing the Development Precincts will not modify existing potential habitats to an extent that they will no longer provide potential foraging habitat for this species or its prey.  These areas constitute only a very small area of potential habitat for the Square-tailed Kite and are not significant given similar habitats to be retained within the Nature Conservation and Riparian Corridor Precincts (Figure 3) in the remainder of the study site.  Furthermore, suitable foraging and possibly nesting habitat for the Square-tailed Kite occurs in extensive areas of forest and woodland associated with the steeper slopes and gullies on the adjoining and surrounding National Park lands which will not be affected by the proposed development.  

Given the small amount of potential foraging habitat for the Square-tailed Kite to be removed or modified by the proposed development and the potential habitat to be retained either on site or in the immediate locality, it is considered highly unlikely that the proposed development will significantly disrupt the life cycle of a local population of this species such that it is placed at risk of extinction.

(b)
in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

There are no threatened populations of the Square-tailed Kite currently listed as endangered under the TSC Act.

(c)
in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed
Square-tailed Kites typically occupy home-ranges of approximately 100km2. As such, the area of potential habitat to be affected by the proposed development is likely to comprise an insignificant proportion of a much greater foraging area within the locality and region.  Given the variety of habitats utilised by the Square-tailed Kite, the extent of potential habitats contained in national parks estate throughout the locality and the species’ high mobility, the area of habitat which will be affected by the proposed development is unlikely to represent a significant area of habitat for this species on a local or regional basis.

Furthermore, potential habitat for the Square-tailed Kites and its prey on the study site is likely to be supplemented in the longer term given the proposed revegetation of lower slope areas within the Nature Conservation and the Riparian Corridor Precincts (Figure 4) and the re-establishment of vegetation links across the site.  

(d)
whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

The Square-tailed Kite is a highly mobile and wide-ranging species that occupies large home ranges.  This species is not reliant on large continuous tracts of forest and woodland for movement.  It is capable of utilising modified landscapes, and is known to forage in remnant belts of trees in urban and semi-urban areas (NPWS, 2000b).  On this basis and considering the proposed Access Corridor and Development Precincts will not remove large areas of native vegetation, it is unlikely that the development will represent a barrier to the movement of the Square-tailed Kite and hence will not result in an area of known habitat for this species becoming isolated from currently interconnecting or proximate areas of habitat.  Furthermore, the proposed revegetation works, in particular along the riparian corridors, may over time increase the connectivity between areas of potential habitat for the Square-tailed Kite and its prey on site and on surrounding lands.

(e)
whether critical habitat will be affected

No “critical habitat” has currently been declared for the Square-tailed Kite by the Director-General of the NSW NP&WS.

(f)
whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

Within the region there have been very few recorded occurrences of Square-tailed Kites within conservation reserves, with a total of 4 recorded for Yengo, Blue Mountains and Wollemi National Parks.  Square-tailed Kites require very large home ranges and it is unlikely that this species or its habitat are adequately represented in conservation reserves within the region.

The proposed development has the potential to make a positive contribution to the conservation of habitat for the Square-tailed Kites in the locality through the retention of known habitat within the Nature Conservation and Riparian Corridor Precincts and the active management of these areas to promote the long-term viability of existing ecological communities.  

(g)
whether the development or activity is of a class of development or activity that is recognised as a threatening process

The NSW Scientific Committee has listed the “Clearing of Native Vegetation” as a “key threatening process” pursuant to Schedule 3 of the TSC Act.  The Final Determination for the listing includes a list of threatened species, populations and ecological communities, which are regarded as being adversely affected by this “threatening process”, including the Square-tailed Kite (NSW Scientific Committee, 2001c).  However, is worth noting, that whilst constituting a serious threatening process for the Square-tailed Kite, there is some evidence that the species may have benefited from partial habitat clearance in some areas (Crowley & Garnett, 2000). 

The proposed development will at most result in only a small reduction in the available potential foraging area for the Square-tailed Kite in the immediate locality and is likely to supplement habitat for this species’ favoured prey over the longer term through proposed revegetation activities within the Nature Conservation and Riparian Corridor Precincts.  The proposed development will not fragment existing habitat for the Square-tailed Kite or its prey and proposed riparian corridor revegetation will aim to reconnect vegetation through the site with that on adjoining lands.

In addition, proposed Management Plans (MPs) have the potential to improve habitat quality and reduce the likely impacts of other potential or existing threatening processes for the Square-tailed Kite on the study site and adjoining lands.  In this regard:


the proposed Fuel MP will implement controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources for the nectarivorous birds that constitute the main prey of the Square-tailed Kite;


the proposed Feral Fauna MP will implement measures for the control of foxes and cats potential predators and competitors for prey species (DEC, 2005); and 


the Ecological Rehabilitation MP will contain specific protocols for the protection and management of fauna species and their habitats, including for example, the removal of grazing, control of weeds and plantings of specific food trees for nectarivorous birds on which this species depends, etc.

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Square-tailed Kite at this locality and is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species. 

(h)
whether any threatened species, population or ecological community is at the limit of its known distribution

The Square-tailed Kite occurs over most of the Australian mainland, primarily within 250km of the coast in areas of greater than 500mm rainfall (Crowley & Garnett, 2000; NPWS, 2000b).  On this basis, the Square-tailed Kite is not at the limit of its known distribution in the vicinity of the study site. 

Conclusion
Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Square-tailed Kite given that the proposed development:


will involve only limited disturbance to existing woodland and forest habitats being largely confined to cleared areas of the study site (Figure 2);


will retain the majority of existing potential foraging habitat on site for this species, within designated Nature Conservation and Riparian Corridor Precincts (Figure 3);


will not affect a significant area of potential foraging habitat for this species in comparison to that to be retained on the study site and the extensive areas conserved within surrounding National Parks; 


will not involve the removal or disturbance of known nest tress and is highly unlikely to affect any important nesting habitat for this species given the nature of the vegetation to be modified and the habitat retention proposed; and


will not create a barrier to the movement of this mobile species and is therefore unlikely to isolate an area of known habitat from currently interconnecting areas of potential habitat.

Furthermore, the Landscape Strategy and proposed Management Plans have the potential to provide additional habitat and reduce existing threatening processes for the Square-tailed Kite and its prey on the study site over the longer term through:


the proposed rehabilitation of the riparian corridors and revegetation of the fringing lower slopes, including the planting of food tree species of relevance for nectarivorous birds;


the removal and control of weeds within areas of retained native vegetation; and


the control of feral animals, including predators (eg. cats and foxes) which may compete for prey species of the Square-tailed Kite, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities which provide habitat for prey species.

On the basis of the above considerations, it is not likely that the proposed Resort development will have a significant adverse effect on the Square-tailed Kite and a Species Impact Statement is not required for the proposed development with respect to this species.  

12.2 Swift Parrot (Lathamus discolor)

(a)
in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction

Swift Parrots breed in Tasmania during spring and summer and migrate to the Australian mainland in winter (NPWS, 2000b).  Birds disperse widely across south-eastern Australia but are largely confined to the box-ironbark forest and woodland on the inland slopes of the Great Dividing Range, where they forage on winter-flowering eucalypts, such as Red Ironbark, Yellow Gum, White Box and Swamp and Manna Gum.  The Swift Parrots’ diet includes nectar, pollen and lerp but the fruits and seeds of native and exotic plants are eaten in suburban environments.

The Swift Parrot was not recorded on the study site during the field investigations.  Nevertheless, the site could potentially contribute to the available foraging resources for birds which may occur in the locality during the winter months given the presence of several key food tree species, including Eucalyptus albens and Eucalyptus melliodora, Eucalyptus viminalis and previous records of this species in the surrounding locality (Figure 9).  

Factors likely to disrupt the life cycle of the Swift Parrot in the locality would include a substantial loss and/or fragmentation of foraging habitat.  The proposed  Development and Access Corridor Precincts comprise largely cleared land and the requirement for vegetation removal on the study site has been kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas as far as possible (Figure 3).  Fuel management activities within APZs along the edges of woodland fringing the Development Precincts will not involve the wholesale removal of canopy trees and these areas will continue to provide potential foraging habitat for the Swift Parrot.  

The small areas of potential foraging habitat that may be affected by the proposed development are not unique in the locality and are limited in extent in comparison to that which will be retained within the Nature Conservation Precinct on site and that within adjoining National Parks.  Under the proposed Landscape Strategy, the majority of the site will be managed for conservation and passive recreation (Figure 3), involving the retention of representative stands of all of the vegetation types present, including habitat of potential relevance for this species.  Furthermore, the removal of grazing, planting of winter-flowering tree species and the implementation of weed and fire management measures as part of the planned vegetation rehabilitation measures has the potential, over time, to enhance the quality of the foraging habitat on the site for this species.

Given the small amount of potential habitat for the Swift Parrot that may be removed or modified by the proposed development and the potential habitat to be retained on site and in the immediate locality, it is considered unlikely that the proposed development will significantly disrupt the life cycle of a local population of this species (if present) such that it is placed at risk of extinction.

(b)
in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

There is no “endangered population” of the Swift Parrot listed under Part 2 of Schedule 1 of the TSC Act.

(c)
in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed

The study site is likely to contribute to the available foraging resources for Swift Parrots that may occur in the locality during the winter months.  However, the areas of potential habitat for this species that may be affected within the proposed Development and Access Corridor Precincts would only represent a very small proportion of a larger foraging range for birds on a local basis.  

Given the proposed retention of potential habitat for the Swift Parrot on the study site and the extent of suitable habitat on surrounding lands including that within adjoining National Parks, the area of potential habitat which will be affected by the proposed access road and resort development is unlikely to represent a significant area of habitat for this species on a local or regional basis.  

(d)
whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

The Swift Parrot is a highly mobile, migratory species that forages widely in search of foraging resources.  This species is not reliant on large continuous tracts of forest and woodland for movement and is known to forage in remnant eucalypt woodland throughout rural and urban areas.  On this basis and considering the proposed Access Corridor and Development Precincts will not remove large areas of native vegetation, it is unlikely that the development will represent a barrier to the Swift Parrot’s movements and hence will not result in an area of known habitat for this species becoming isolated from currently interconnecting or proximate areas of habitat.  Furthermore, the proposed revegetation works, in particular along the riparian corridors, may over time increase the connectivity between areas of potential habitat for Swift Parrot’s on site and on surrounding lands.

(e)
whether critical habitat will be affected

No “critical habitat” of relevance to the Swift Parrot and the study area has currently been declared by the Director-General of the NSW NP&WS.

(f)
whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

Swift Parrots are likely to occur in various conservation reserves throughout the region, given the known presence of suitable habitat within many such reserves.  However, there have been no recorded occurrences of the species within Blue Mountains NP and only 2 records from Wollemi NP adjoining the site.  There is currently insufficient information to determine the adequacy of representation of the Swift Parrot in the National Parks estate or in similarly protected areas in the region, but it is considered unlikely that preferred habitat is adequately conserved in regional reserves.  

The proposed development has the potential to make a positive contribution to the conservation of habitat for the Swift Parrot in the locality through the retention of potential habitat within the Nature Conservation, Riparian Corridor and Managed Pasture Precincts and the active management of these areas to promote the long-term viability of existing ecological communities that contain food trees for this species.  

(g)
whether the development or activity is of a class of development or activity that is recognised as a threatening process

The NSW Scientific Committee has listed the “clearing of native vegetation” as a “key threatening process” pursuant to Schedule 3 of the TSC Act.  The Final Determination for the listing includes a list of threatened species, populations and ecological communities, which are regarded as being adversely affected by this threatening process, including the Swift Parrot.  Additional threats during the winter migration include collisions with vehicles, fences and windows where such obstacles are in close proximity to foraging habitat (DEC, 2005p).  The suppression of natural regeneration of overstorey trees from overgrazing is also likely to be a threat to the status and distribution of this species.  

The proposed development will at the very most result in only a very small reduction in the available potential foraging area for the Swift Parrot in the immediate locality and is likely to supplement habitat for this species over the longer term through proposed rehabilitation and revegetation activities within the Nature Conservation and Riparian Corridor Precincts, including the removal of grazing and the planting of key habitat trees (Figure 4).  The proposed development will not fragment existing habitat for this species and proposed riparian corridor revegetation will aim to reconnect vegetation through the site with that on adjoining lands.  Implementation of speed limits on access roads and the erection of fauna warning signs may also reduce the potential for road-related mortality of this species.

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Swift Parrot at this locality and is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species.  

(h)
whether any threatened species, population or ecological community is at the limit of its known distribution

The Swift Parrot breeds in Tasmania and overwinters on the Australian mainland where they disperse widely across southeastern Australia.  In NSW, the Swift Parrot is known from most regions but especially in the southeast where it is largely confined to the inland slopes of the Great Dividing Range east of Sydney and east of Horsham in Victoria (DEC, 2005p).  On this basis, the Swift Parrot is not at the “limit of its known distribution” in the locality of the study site. 

Conclusion

Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Swift Parrot if it does occur given that the proposed development:


will involve only limited disturbance to existing potential woodland habitats for this species being largely confined to cleared areas of the study site (Figure 2);


will retain the majority of existing potential habitat on site for this species, including areas containing key foraging trees, within the designated Nature Conservation Precinct (Figure 3);


will not affect a significant area of potential habitat for this species in comparison to that to be retained on the study site and areas conserved within surrounding National Parks; and


is unlikely to create a barrier to the movement of this highly mobile, migratory species and is therefore unlikely to isolate an area of known habitat from currently interconnecting areas of potential habitat.

Furthermore, the Landscape Strategy and proposed Management Plans have the potential to provide additional habitat and reduce existing threatening processes of potential relevance for the Swift Parrot on the study site over the longer term through:


the proposed rehabilitation and revegetation of the fringing lower slopes and riparian corridors, including the planting of key habitat trees, and re-establishment of vegetation corridors through the site (Figure 4);


the removal of grazing and the removal and control of weeds and introduced grasses within areas of retained native vegetation on fringing lower slopes; 


the implementation of speed limits and erection of fauna crossing warning signs along access roads; and


the control of feral animals, including potential predators (eg. cats) and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities.

On the basis of the above considerations, it is not likely that the proposed Resort development will have a significant adverse effect on the Swift Parrot and a Species Impact Statement is not required for the proposed development with respect to this species.  

12.3 Turquoise Parrot (Neophema pulchella)

(a)
in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction

The Turquoise Parrot inhabits a range of habitats where eucalypt woodland or open forest occurs with a good ground cover of grasses and low understorey shrubs (DEC, 2005q).  This species prefers the edges of forest and pasture or other grassland and occurs in woodland adjoining clearings, in riparian woodlands and on timbered ridges in farmland.  It feeds on the seeds of native and introduced grasses and herbaceous plants of the understorey and requires a reliable supply of drinking water (Higgins, 1999).  Turquoise Parrots nest in tree hollows and stumps and have also been known to occasionally use fence posts as nest sites (Garnett & Crowley, 2000).

Although the Turquoise Parrot was not recorded on the site during the current surveys, it has been previously recorded in the locality (Figure 9), including in the adjoining Wollemi NP and could possibly occur given the presence of suitable woodland and grassland edge habitats.  Factors that may affect the lifecycle of a local population, if present on site, would include loss, fragmentation and degradation of foraging and breeding habitat.

The requirement for vegetation removal within the development footprint has been kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas within the identified Development Precincts (Figure 2).  Whilst the location of development in such areas may result in some loss of potential open grassland foraging habitat for the Turquoise Parrot, the areas to be affected only occupy a small proportion of the site and are not unique (Figure 2).  Under the proposed Landscape Strategy, the majority of the site will be managed for conservation and passive recreation (Figure 3), involving the retention and rehabilitation of representative stands of all of the vegetation types present, including open pasture areas and fringing wooded lower slopes which provide suitable habitat for this species.  The proposed revegetation of the riparian corridor and retention of the Managed Pasture Precinct will also maintain and potentially supplement foraging habitat for this species on the study site.

Fuel management activities within APZs along the edges of woodland fringing the development and road access precincts will not modify existing habitats to an extent that they will no longer provide potential foraging habitat for this or other ground-feeding bird species that do or may occur.  In fact, it is possible that fuel reduction in these areas may promote the preferred foraging habitat for the Turquoise Parrot by maintaining a more open grassy understorey.  Hollow-bearing trees were not abundant in these areas being more widespread on adjoining slopes within national parks lands.  Fuel management activities within the APZ zones will not involve the wholesale removal of trees and hollow-bearing trees identified will be retained to maintain potential nesting resources for hollow-dependent fauna such as the Turquoise Parrot.

On the basis of the above considerations, the proposed development is unlikely to disrupt the lifecycle of the Turquoise Parrot such that a viable local population (should it occur) is likely to be placed at risk of extinction.

 (b)
in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

There is no “endangered population” of the Turquoise Parrots listed in Part 2 of Schedule 1 of the TSC Act.

(c)
in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed

The cleared pasture lands and fringing woodland to be affected within the proposed Development and Access Corridor Precincts comprise only a small area of the potential available foraging habitat for the Turquoise Parrot on the study site, the majority of which will be retained within the Nature Conservation, Riparian Corridor and Managed Pasture Precincts under the Landscape Strategy for the site (Figures 4 and 5).   As noted above (part a), proposed development in these areas is not anticipated to involve the removal or disturbance of hollow-bearing nest trees and consequently is unlikely to affect any breeding habitat for this species.  

Given the above, it is unlikely that the resort development would involve “a significant area of known habitat” being modified or removed, particularly in respect of the regional distribution of the habitat for the Turquoise Parrot.  Furthermore, potential foraging habitat for the Turquoise Parrot on the study site may be supplemented over the longer term given the proposed revegetation of some lower slope areas within the Nature Conservation Precinct and the riparian corridors along Wolgan River and Carnes Creek and the removal of grazing from these areas (Figure 3).  

(d)
whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

The proposed Access Corridor and Development Precincts are located predominantly within cleared areas of the site and will not fragment areas of habitat of potential relevance for the Turquoise Parrot.  Consequently, it is unlikely that the proposed development will represent a barrier to the movement of this species and hence will not result in an area of known habitat for this species becoming isolated from currently interconnecting or proximate areas of habitat.  Moreover, the proposed vegetation rehabilitation works within the Nature Conservation and Riparian Corridor Precincts have the potential, over time, to enhance the connectivity between potential habitats on the site for the Turquoise parrot and those on adjoining lands.

(e)
whether critical habitat will be affected

No “critical habitat” of relevance to the Turquoise Parrot and the study area has currently been declared by the Director-General of the NSW NP&WS.

(f)
whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

The Turquoise Parrot has been recorded in Wollemi NP (50 records) and from Blue Mountains NP (seven records) and is likely to occur in a number of other regional conservation reserves given the known presence of suitable habitat within such reserves.  However, there is currently insufficient information to determine the adequacy of representation of the Turquoise Parrot in the National Parks estate or in similarly protected areas in the region.  

The proposed development has the potential to make a positive contribution to the conservation of habitat for the Turquoise Parrot in the locality through the retention of known habitat within the Nature Conservation, Riparian Corridor and Managed Pasture Precincts and the active management of these areas to promote the long-term viability of existing ecological communities.

(g)
whether the development or activity is of a class of development or activity that is recognised as a threatening process

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  Relevant key threatening processes listed by the NSW Scientific Committee under Schedule 3 of the TSC Act for the Turquoise Parrot include the clearing and fragmentation of native vegetation, the removal of dead wood, dead trees and logs, high frequency fires and predation by the Fox and Feral cat.   Other threats include degradation of habitat through heavy grazing and compaction by stock and introduction of exotic pasture (DEC, 2005q). 

The proposed Access Corridor and Development Precincts are located within cleared areas of the site and will not remove or modify substantial areas or fragment areas of woodland/grassland ecotone habitat of potential relevance for the Turquoise Parrot. Proposed development will result in the slight modification of woodland structure within the APZs that fringe the Development and Access Corridor Precincts, however fuel management measures are unlikely to render these areas unsuitable for the Turquoise Parrot and may provide supplementary foraging habitat by maintaining an open grassy understorey.  Proposed revegetation activities within the Nature Conservation and Riparian Corridor Precincts may provide additional woodland/grassland edge habitat for this species and proposed riparian corridor revegetation will aim to reconnect habitats on the site with that on adjoining lands.

In addition, proposed Management Plans (MPs) have the potential to provide additional habitat and reduce the likely impacts of other potential or existing threatening processes for the Turquoise Parrot on the study site and adjoining lands.  In this regard:


the proposed Fuel MP will implement controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg tree-hollows and logs) for this species;


the proposed Feral Fauna MP will implement measures for the control of introduced predators (eg foxes and cats), and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities;


the proposed Weed MP will implement measures for the control of introduced species, including invasive pasture grasses, in retained native woodland areas; and


the Ecological Rehabilitation MP will contain specific protocols for the protection and management of threatened fauna species and their habitats, including for example, removal of grazing livestock, and planting of native grasses and shrubs etc.

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Turquoise Parrot at this locality and is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species.  

(h)
whether any threatened species, population or ecological community is at the limit of its known distribution

Turquoise Parrots are distributed from southern Queensland to north-east and east Gippsland in Victoria, from the coastal plains to the western slopes of the Great Dividing Range in NSW (DEC, 2005q).  On this basis, the Turquoise Parrot is not at the “limit of its known distribution” in the vicinity of the study area. 

Conclusion

Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Turquoise Parrot (if it occurs) given that the proposed development:


will involve only limited disturbance to existing potential foraging habitat, including woodland and woodland/grassland ecotone habitats, being largely confined to cleared areas of the study site (Figure 2);


will not affect a significant area of foraging habitat for this species retaining the majority of potential habitat on site, including woodland/grassland ecotone areas within designated Nature Conservation, Riparian Corridors and Managed Pasture Precincts (Figure 3);


is highly unlikely to involve the removal or disturbance of nest trees and consequently is unlikely to affect any important breeding habitat for this species; and


is unlikely to create a barrier to the movement of this species and is therefore unlikely to isolate an area of potential habitat from currently interconnecting areas of habitat.

Furthermore, the Landscape Strategy and proposed Management Plans have the potential to provide additional habitat and reduce existing threatening processes of potential relevance for the Turquoise Parrot on the study site over the longer term through:


the proposed rehabilitation and revegetation of areas of currently degraded fringing lower slopes and riparian corridors potentially increasing foraging and shelter habitat, and the re-establishment of vegetation connectivity along riparian corridors through cleared areas of the site (Figure 4);


the removal of grazing and the control of weeds and introduced grasses within areas of retained native vegetation along lower slopes fringing open pasture areas and within the riparian corridor; 


controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg hollow-bearing trees and logs); 


managing bushfire protection zones around the development precinct and potentially maintaining a more open understorey with grassy groundcover, thus promoting preferred foraging habitat for this species; and


the control of feral animals, including potential predators (eg. cats and foxes) which may prey upon nestlings and adult birds, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities.

On the basis of the above considerations, it is not likely that the proposed Resort development will have a significant adverse effect on the Turquoise Parrot and a Species Impact Statement is not required for the proposed development with respect to this species.

12.4 Barking Owl (Ninox connivens)

 (a)
in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction
Barking Owls inhabit forests and woodlands of tropical, temperate and semi-arid zones.  Typical habitats are dominated by eucalypts, and, in the tropics, Melaleuca species.  Habitats of high significance for the Barking Owl include mature forest and woodland, in particular that near rivers, drainage lines and swamps that contain a high number of large mature trees with a high density of varing sized tree-hollows, including the size range of relevance for the owls themselves and their prey species (DEC, 2003b).  Remnant forest and woodland vegetation on private lands adjacent to woodland lining roads and creeks and paddock boundaries is essential to maintain connectivity, to facilitate hunting and to maintain prey populations for the Barking Owl (DEC, 2003b).

Roost sites are often located near watercourses or wetlands and include dense clumps of canopy foliage in large trees or tall, densely foliaged understorey trees, such as eucalypts, Melaleuca, Casuarina and Allocasuarina, Angophora and Acacia species (DEC, 2005r).  Adequate roost cover is particularly important for the survival of fledglings.

Breeding requires areas with extensive tree cover and an abundance of tree-hollows to support an adequate prey base (DEC, 2003b).  During breeding, native arboreal mammals (eg. Brushtail and Ringtail Possums and Sugar and Squirrel Gliders) are preferred but at other times a variety of birds (eg. parrots and Starlings) and insects are taken.  Rabbits are frequent prey in disturbed areas where there are fewer suitably-sized native mammal prey species.

This species typically breeds in hollows of large eucalypts or paperbarks, usually in a live tree near watercourses or wetlands (NPWS, 2003b).  Nest hollow entrances are located 2-35 m above the ground and have a diameter of 20-46cm and depth of 20-300 cm (DEC, 2003r).  

The Barking Owl was not recorded during the fauna investigations despite targeted call playback and spotlighting surveys.  However, this species is known to occur in the immediate locality (Figure 9) and could potentially occur in the habitats on the study site and in surrounding National Parks at least on occasion.  Factors likely to disrupt the life cycle of the Barking Owl in the locality would include a substantial loss and/or fragmentation of foraging habitat and loss of suitable nesting and roosting habitat.  

It is unlikely that “a viable local population” of the Barking Owl would be dependent upon the small areas of native vegetation that will be removed or modified within the Development and Access Corridor Precincts as part of the proposed development for their foraging, roosting or breeding requirements.  The largely cleared areas on site to be affected by the proposed buildings, associated infrastructure and asset protection zones only comprise a very small part of a much more extensive foraging resource for this wide-ranging species in the locality and region.  Fuel management activities within APZs along the edges of woodland fringing the Development Precincts will not modify existing potential habitats to an extent that they will no longer provide potential foraging habitat for this species or its prey.  These areas constitute only a very small area of potential foraging habitat for the Barking Owl and are not significant given similar edge habitats to be retained within the Nature Conservation, Riparian Corridor and Managed Pasture Precincts (Figure 3) in the remainder of the study site.

Suitable roosting and nesting habitat for the Barking Owl occurs in surrounding moister, forested gullies such as those in the vicinity of the far south-western and south-eastern corners of the study site that will be protected within the Nature Conservation Precinct.  More extensive areas of suitable habitat are associated with the steeper slopes and gullies on the adjoining and surrounding National Park lands which will not be affected by the proposed development.  These areas contain mature trees with hollows suitable for nesting, dense vegetation to provide potential roost sites and support relatively large numbers of preferred arboreal mammal prey species.  

Given the small amount of potential foraging habitat for the Barking Owl to be removed or modified by the proposed development and the potential foraging, roosting and nesting habitat to be retained either on site or in the immediate locality, it is considered highly unlikely that the proposed development will significantly disrupt the life cycle of a local population of this species such that it is placed at risk of extinction.

(b)
in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

There are no threatened populations of the Barking Owl currently listed as endangered under the TSC Act.

(c)
in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed
The areas of the study site that will be affected by the proposed development may contribute to potential foraging habitat for the Barking Owl but do not represent a significant area of habitat for this species within the locality or region.  The areas of potential foraging habitat that will be modified within APZ areas are not unique in the locality and are limited in extent compared to that which will be retained within the Nature Conservation and Riparian Corridor Precincts on site (Figure 3).  The most suitable roosting and nesting habitat for the Barking Owl will be retained within the proposed Nature Conservation Precinct of the study site (in particular associated with forested gullies in the far south-eastern and south-western corners of the site) and on adjoining upper slopes and gullies within National Parks land.  

Given the variety of habitats utilised by the Masked Owl and the extent of known habitat to be retained on site and within the surrounding National Parks estate, the area of potential habitat which will be affected by the proposed access road and resort development is unlikely to represent a significant area of habitat for this species on a local or regional basis.  Furthermore, potential habitat for the Barking Owl and its prey on the study site is likely to be supplemented in the longer term given the proposed revegetation of the lower slopes within the Nature Conservation and Riparian Corridor Precincts (Figure 3) and the re-establishment of vegetation links across the site (Figure 4).  

(d) whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

The Barking Owl is not reliant on large continuous tracts of forest and woodland for movement and is capable of utilising modified landscapes, including forest and woodland and clumps of trees on farms and in towns and golf courses (DEC, 2003b).  On this basis and considering the proposed Access Corridor and Development Precincts will not remove large areas of native vegetation, it is unlikely that the development will represent a barrier to the movement of the Barking Owl and hence will not result in an area of known habitat for this species becoming isolated from currently interconnecting or proximate areas of habitat.  Furthermore, the proposed revegetation works, in particular along the riparian corridors, may over time increase the connectivity between areas of potential habitat for Barking Owls and their prey on site and on surrounding lands.

(e)
whether critical habitat will be affected

The Director-General of the NPWS has not declared “critical habitat” of relevance to Barking Owls.

(f) whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

It is unlikely that the Barking Owl or it’s habitat is adequately represented in conservation reserves given existing records and the species’ sparse distribution.  Whilst the Barking Owl occurs in some NPWS reserves (including Wollemi NP adjoining the study site and Blue Mountains NP in the wider region) and state forests in NSW, most records are from private and other unprotected land (DEC, 2003b). 

The proposed development has the potential to make a positive contribution to the conservation of habitat for the Barking Owl in the locality through the retention of potential foraging habitats within the Nature Conservation, Riparian Corridor and Managed Pasture Precincts, the revegetation of the riparian corridors to maintain connectivity through the landscape and the management of these areas to promote the long-term viability of existing ecological communities that provide habitat for this species and its prey species.  

(g)
whether the development or activity is of a class of development or activity that is recognised as a threatening process

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  Relevant key threatening processes listed by the NSW Scientific Committee under Schedule 3 of the TSC Act for the Barking Owl include the clearing of native vegetation, the removal of dead wood, dead trees and logs, high frequency fires, competition for hollows from feral honeybees and potentially predation by the Fox and Feral Cat (DEC, 2005r).  Road mortality may also pose a threat to this species.

The proposed development will at most result in only a small reduction in the available potential foraging area for the Barking Owl in the immediate locality and is likely to supplement habitat for this species’ favoured prey over the longer term through proposed revegetation activities within the Nature Conservation, Riparian Corridor and Managed Pasture Precincts.  Potential nest and roost sites for the Barking Owl will be retained within the Nature Conservation Precinct and it is highly unlikely that any hollow-bearing trees that provide potential nest sites for this species will be removed or disturbed as a result of the proposed development (see part a).  The proposed development will not fragment existing habitat for the Barking Owl or its prey and proposed riparian corridor revegetation will aim to reconnect vegetation through the site with that on adjoining lands.

In addition, proposed Management Plans (MPs) have the potential to reduce the likely impacts of other potential or existing threatening processes for the Barking Owl on the study site and adjoining lands.  In this regard:


the proposed Fuel MP will implement controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg hollow trees) for the Barking Owl and it’s prey;


the proposed Feral Fauna MP will implement measures for the control of foxes, dogs and cats potential predators of Barking Owl fledglings and competitors for prey species (DEC, 2005r); and 


the Ecological Rehabilitation MP will contain specific protocols for the protection and management of threatened fauna species, including for example, plantings of specific food trees for arboreal prey species and speed limits and wildlife warning signs on access roads etc.

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Barking Owl at this locality is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species.  

(h)
whether any threatened species, population or ecological community is at the limit of its known distribution

In NSW, the Barking Owl is widespread on the coastal plain and foothills and the inland slopes and plains.  It is sparse on higher elevations of the tablelands and in the arid zone and rare or absent in denser wet forests on the eastern fall of the Great Dividing Range (DEC, 2003b).  This species is consequently not at the limit of its known distribution in the vicinity of the study site.

Conclusion

Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Barking Owl given that the proposed development:


will involve only limited disturbance to potential woodland and forest habitats being largely confined to cleared areas of the study site (Figure 2);


will retain the majority of potential foraging habitat on site for this species, within designated Nature Conservation, Riparian Corridor and Managed Pasture Precincts (Figure 3);


will not affect a significant area of potential foraging habitat for this species in comparison to that to be retained on the study site and the extensive areas conserved within surrounding National Parks; 


will not involve the removal or disturbance of known nest tress and is highly unlikely to affect any important roosting or nesting habitat for this species or its prey given the habitat retention proposed; and


will not create a barrier to the movement of this mobile species and is therefore unlikely to isolate an area of known habitat from currently interconnecting areas of potential habitat.

Furthermore, the Landscape Strategy and proposed Management Plans have the potential to provide additional habitat and reduce existing threatening processes for the Barking Owl on the study site over the longer term through:


the proposed rehabilitation of the riparian corridors and revegetation of the fringing lower slopes;


the removal and control of weeds within areas of retained native vegetation; and


the control of feral animals, including predators (eg. cats, foxes and dogs) which may prey upon fledglings in tree-hollows and prey species of the Barking Owl, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities which provide habitat for prey species.

On the basis of the above considerations, it is not likely that the proposed Resort development will have a significant adverse effect on the Barking Owl and a Species Impact Statement is not required for the proposed development with respect to this species.  

12.5 Masked Owl (Tyto novaehollandiae)

(a)
in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction
The Masked Owl occurs in the undulating wet-dry forests of the coast and dry eucalypt forests of the tablelands, with optimal habitat including a mosaic of sparse (grassy) and dense (shrubby) groundcover on gentle terrain (DEC, 2005i).  Home ranges are estimated to be 400-1000 ha according to habitat productivity.  This species roosts and nests in mesic habitats (eg gullies) or on upper slopes.  Roosts are located in live or occasionally dead hollow eucalypts, dense foliage in gullies and caves and recesses in cliffs.  It requires mature forest or woodland with large hollow trees and dense trees or shrubs for fledglings to shelter within.  Hollows greater than 40 cm wide and 100 cm deep in trees at least 90 cm dbh are used and owls are faithful to traditional nest trees but may use alternative hollows within the breeding territory in different years (DEC, 2005i).

It is a specialist predator of terrestrial mammals, including rodents and rabbits in disturbed areas and dasyurids in forested areas (DEC, 2005s).  Arboreal mammals (eg Sugar Glider), birds and bandicoots also supplement the diet.  The Masked Owl forages preferentially in ecotones within forests or along forest edges but also in open areas.  It hunts from a perch at or near ground level.

The Masked Owl was not recorded during the fauna investigations despite targeted call playback and spotlighting surveys.  However, this species is known to occur in the immediate locality (Figure 9) and is expected to occur in the habitats on the study site and in surrounding National Parks at least on occasion.  Factors likely to disrupt the life cycle of the Masked Owl in the locality would include a substantial loss and/or fragmentation of foraging habitat and loss of suitable nesting and roosting habitat.  

It is unlikely that “a viable local population” of the Masked Owl would be dependent upon the small areas of native vegetation that will be removed or modified within the Development and Access Corridor Precincts as part of the proposed development for their foraging, roosting or breeding requirements.  The areas on site to be affected by the proposed buildings, associated infrastructure and asset protection zones only comprise a very small part of a much more extensive foraging resource for this wide-ranging species in the locality and region.  Fuel management activities within APZs along the edges of woodland fringing the development and road access precincts will not modify existing potential habitats to an extent that they will no longer provide potential foraging habitat for this species or its prey.  These areas constitute only a very small area of potential foraging habitat for the Masked Owl and are not significant given similar edge habitats to be retained within the Nature Conservation, Riparian Corridor and Managed Pasture Precincts (Figure 3) in the remainder of the study site.

Suitable roosting and nesting habitat for the Masked Owl occurs in moister, forested gullies such as those within the vicinity of the far south-western and south-eastern corners of the study site that will be protected within the Nature Conservation Precinct.  More extensive areas of suitable habitat are associated with the steeper slopes, gullies and escarpment cliff lines on the adjoining and surrounding DEC lands which will not be affected by the proposed development.  These areas contain mature trees with hollows suitable for nesting, dense vegetation to provide potential roost sites and support relatively large numbers of mammal prey species.  Caves and rock ledges on the higher surrounding escarpment also provide potential roost sites for the Masked Owl.

Given the small amount of potential foraging habitat for the Masked Owl to be removed or modified by the proposed development and the potential foraging, roosting and nesting habitat to be retained either on site or in the immediate locality, it is considered highly unlikely that the proposed development will significantly disrupt the life cycle of a local population of this species (if one occurs) such that it is placed at risk of extinction.

b)
in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

No “endangered population” of Masked Owls have been listed pursuant to part 2 of Schedule 1 of the TSC Act.

(c)
in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed
The areas of the study site that will be affected by the proposed development may contribute to potential foraging habitat for the Masked Owl but do not represent a significant area of habitat for this species within the locality or region.  The areas of potential foraging habitat that will be modified within APZ areas are not unique in the locality and are limited in extent compared to that which will be retained within the Nature Conservation and Riparian Corridor Precincts on site.  The most suitable roosting and nesting habitat for the Masked Owl will be retained within the proposed Nature Conservation Precinct of the study site (in particular associated with forested gullies in the far south-eastern and south-western corners of the site) and on adjoining upper slopes within National Parks land.  

Given the variety of habitats utilised by the Masked Owl, the large home range of individuals or pairs, and the extent of known habitat to be retained on site and within the surrounding National Parks estate, the area of potential habitat which will be affected by the proposed access road and resort development is unlikely to represent a significant area of habitat for this species on a local or regional basis.

Furthermore, potential edge foraging habitat for the Masked Owl on the study site is likely to be supplemented in the longer term given the proposed revegetation of the Riparian Corridor Precinct (Figure 3) and the re-establishment of vegetation links across the site (Figure 4).  

(d)
whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community
The Masked Owl is a highly mobile and wide-ranging species that occupies large home ranges.  This species is not reliant on large continuous tracts of forest and woodland for movement, is known to occur in bushland fragmented by suburban and semi-rural developments and utilises ecotones within forests, forest edges and open country for foraging (DEC, 2005i, s).  On this basis and considering the proposed Access Corridor and Development Precincts will not remove large areas of native vegetation, it is unlikely that the development will represent a barrier to the movement of the Masked Owl and hence will not result in an area of known habitat for this species becoming isolated from currently interconnecting or proximate areas of habitat.  Furthermore, the proposed revegetation works, in particular along the riparian corridors, will over time increase the woodland/grassland ecotone habitats on site and improve connectivity between areas of potential habitat for Masked Owls and their prey on site and on surrounding lands.

(e)
whether critical habitat will be affected

The Director-General of the NPWS has not declared “critical habitat” of relevance to Masked Owls.

(g) whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

Potential habitat for the Masked Owl mostly occurs in conservation reserves and State Forests, although it also occurs in larger areas of forest or woodland on other public and private lands and in suburban bushland (DEC, 2005i).  It has been recorded in numerous conservation reserves and state forests throughout its range in NSW, including in the adjoining Wollemi NP and Blue Mountains NP.  Given the large home range and sparse distribution of this species in western parts of its distribution, it is unlikely that the species is adequately represented within regional conservation reserves.

The proposed development has the potential to make a positive contribution to the conservation of potential habitat, including woodland and grassland ecotone areas, for the Masked Owl in the locality through the retention of habitats within the Nature Conservation, Riparian Corridor and Managed Pasture Precincts and the active rehabilitation and management of these areas to promote the long-term viability of existing ecological communities that provide habitat for prey species and potential roosting and nesting resources.  

(g)
whether the development or activity is of a class of development or activity that is recognised as a threatening process

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  The NSW Scientific Committee has listed the “clearing of native vegetation” as a “key threatening process” pursuant to Schedule 3 of the TSC Act.  The Final Determination for the listing includes a list of threatened species, including the Masked Owl, which are regarded as being adversely affected by this threatening process.  Other threatening processes of relevance to the Masked Owl include logging, too frequent low intensity fire and grazing, predation of young by introduced predators and road mortality as a result of collisions with vehicles (DEC, 2005i, s).

The proposed development will at most result in only a small reduction in the available potential foraging area for the Masked Owl in the immediate locality and is likely to supplement habitat for this species’ favoured prey over the longer term through proposed revegetation activities within the Nature Conservation, Riparian Corridor and Managed Pasture Precincts.  Potential nest and roost sites for the Masked Owl will be retained within the Nature Conservation Precinct and it is highly unlikely that any hollow-bearing trees that provide potential nest sites for this species will be removed or disturbed as a result of the proposed development (see part a).  The proposed development will not fragment existing habitat for the Masked Owl or its prey and proposed riparian corridor revegetation will aim to reconnect vegetation through the site with that on adjoining lands.

In addition, proposed Management Plans (MPs) have the potential to reduce the likely impacts of other potential or existing threatening processes for the Masked Owl on the study site and adjoining lands.  In this regard:


the proposed Fuel MP will implement controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg hollow trees and grassy understorey) for the Masked Owl and it’s prey;


the proposed Feral Fauna MP will implement measures for the control of foxes, dogs and cats potential predators of Masked Owl fledglings and competitors for prey species (DEC, 2005); and 


the Ecological Rehabilitation MP will contain specific protocols for the protection and management of threatened fauna species, including for example plantings of food trees for arboreal prey species, speed limits and wildlife warning signs on access roads etc.

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Masked Owl at this locality is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species.

(h)
whether any threatened species, population or ecological community is at the limit of its known distribution

The Masked Owl occurs in eucalypt forests and woodlands throughout most of NSW including from the coast where it is most abundant to the western plains where records are more sparse (DEC, 2005s).  This species is consequently not at the limit of its known distribution in the vicinity of the study site.

Conclusion

Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Masked Owl given that the proposed development:


will involve only limited disturbance to potential woodland and forest habitats being largely confined to cleared areas of the study site (Figure 4);


will retain the majority of existing potential foraging habitat on site for this species, including woodland/grassland ecotone areas within designated Nature Conservation, Riparian Corridors and Managed Pasture Precincts (Figure 3);


will not affect a significant area of foraging habitat for this species in comparison to that to be retained on the study site and the extensive areas conserved within surrounding National Parks; 


will not involve the removal or disturbance of known nest tress and is highly unlikely to affect any important roosting or nesting habitat for this species or its prey given the habitat retention proposed; and


will not create a barrier to the movement of this mobile species and is therefore unlikely to isolate an area of known habitat from currently interconnecting areas of potential habitat.

Furthermore, the Landscape Strategy and proposed Management Plans have the potential to provide additional habitat and reduce existing threatening processes for the Masked Owl on the study site over the longer term through:


the proposed rehabilitation of the riparian corridors and revegetation of the fringing lower slopes (Figure 4);


the removal and control of weeds within areas of retained native vegetation; and


the control of feral animals, including predators (eg. cats, foxes and dogs) which may prey upon fledglings in tree-hollows and prey species of the Masked Owl, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities which provide habitat for prey species.

On the basis of the above considerations, it is not likely that the proposed Resort development will have a significant adverse effect on the Masked Owl and a Species Impact Statement is not required for the proposed development with respect to this species.  

12.6 Regent Honeyeater (Xanthomyza phrygia)

(a) in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction

The range of the Regent Honeyeater has declined dramatically.  Its distribution is now extremely disjointed and the population is now believed to contain fewer than 1500 individuals (NPWS, 1999).  There are only a few breeding sites known in NSW and one of these, the Capertee Valley, is located to the north of the study area.

Regent Honeyeaters occur in eucalypt woodlands and open forest in south-eastern Australia.  Most records of the species are from box-ironbark eucalypt forest and woodland, lowland coastal forests that are dominated by Swamp Mahogany (Eucalyptus robusta) and Spotted Gum (Corymbia maculata) and riparian forests of River Sheoak (DEC, 2005t).  Bird movements are thought to be dependent on spatial and temporal flowering and other resource patterns (DEC, 2005t).

Nectar comprises the main diet of Regent Honeyeaters, with 16 species of eucalypt and 2 species of mistletoe browsed.  However, three species of eucalypt make up the predominant nectar sources; Red Ironbark (Eucalyptus sideroxylon), White Box (Eucalyptus albens) and Yellow box (Eucalyptus melliodora) (Webster & Menkhorst, 1992).  Lerp and honeydew comprise a large proportion of the diet when nectar is scarce.  Insects comprise a smaller dietry component but are important for nestlings (DEC, 2005t),

Breeding occurs in Box-Ironbark and temperate woodlands and riparian gallery forest dominated by River Sheoak (DEC, 2005t).  However, there are only three key breeding areas, including the Capertee Valley to the north of the study site.  Nests are frequently located in Red Ironbark and River Red Gum but may also be in other eucalypts, mistletoe clumps and casuarinas (DEC, 2005t). 

The Regent Honeyeater was not recorded on the study site during the field investigations.  Whilst key habitat trees are present, including scattered individuals of Eucalyptus albens and Eucalyptus melliodora, the study area does not appear to contain large numbers of preferred food trees and ironbarks are notably absent from the site.  Riparian vegetation has been highly modified through clearing, grazing and erosion and does not provide optimum foraging or breeding habitat for this species in it’s current state.  Nevertheless, the site is likely to contribute to the available foraging resources for birds in the locality given the presence of key food tree species and the site’s proximity to the Capertee Valley, a key breeding area for this Regent Honeyeater in NSW.  

Factors likely to disrupt the life cycle of the Regent Honeyeater in the locality would include a substantial loss and/or fragmentation of foraging and breeding habitat.  The requirement for vegetation removal on the study site has been kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas (as far as possible) within the identified development and access precincts (Figure 3).  Fuel management activities within APZs along the edges of woodland fringing the Development Precincts will not involve the wholesale removal of canopy trees and these areas will continue to provide potential foraging habitat for the Regent Honeyeater.  

The small areas of potential foraging habitat that may be affected by the proposed development are not unique in the locality and are limited in extent in comparison to that which will be retained within the Nature Conservation Precinct on site (Figure 3) and that within adjoining lands, including National Parks.  Under the proposed Landscape Strategy, the majority of the site will be managed for conservation and passive recreation (Figure 4), involving the retention of representative stands of all of the vegetation types present, including trees of potential relevance to this species, the removal of grazing, planting of key habitat trees and implementation of weed and fire management measures.  

Given the small amount of potential habitat for the Regent Honeyeater that may be removed or modified by the proposed development and the potential habitat to be retained on site and in the immediate locality, it is considered unlikely that the proposed development will significantly disrupt the life cycle of a local population of this species such that it is placed at risk of extinction.

(b) in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

There are no threatened populations of the Regent Honeyeater currently listed as endangered under the TSC Act.

(c) in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed

The site is likely to contribute to the available foraging resources for birds in the locality given it’s proximity to the Capertee Valley, one of only two key breeding areas for the Regent Honeyeater in NSW.  However, the areas of potential habitat for this species that may be affected within the proposed Development and Access Corridor Precincts would only represent a very small proportion of a larger foraging range for local birds.  

Given the proposed retention of potential habitat for the Regent Honeyeaters on the study site and the extent of suitable habitat on surrounding lands including that within adjoining National Parks, the area of potential habitat which will be affected by the proposed access road and resort development is unlikely to represent a significant area of habitat for this species on a local or regional basis.  

(d) whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

The Regent Honeyeater is a highly mobile and wide-ranging nomadic species which is not reliant on large continuous tracts of forest and woodland for movement.  On this basis and considering the proposed Access Corridor and Development Precincts will not remove large areas of native vegetation, it is unlikely that the development will represent a barrier to this species’ movements and hence will not result in an area of known habitat for this species becoming isolated from currently interconnecting or proximate areas of habitat.  Furthermore, the proposed revegetation works, in particular along the riparian corridors, may over time increase the connectivity between areas of potential habitat for Regent Honeyeaters on site and on surrounding lands.

(e) whether critical habitat will be affected
No “critical habitat” of relevance to the Regent Honeyeater and the study site has currently been declared by the Director-General of the NSW NP&WS.

(f) whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

The Regent Honeyeater has been recorded from Wollemi, Blue Mountains, Dharug, Yengo, Brisbane Water, Royal and Cattai National Parks and nature reserves such as Castlereagh and Gulguer within the region (NPWS, 1999).  However, as this species is migratory/nomadic, occurrence in these parks does not necessarily equate to adequate conservation for the species.

The proposed development has the potential to make a positive contribution to the conservation of habitat for the Regent Honeyeater in the locality through the retention of potential habitat within the Nature Conservation, Riparian Corridor and Managed Pasture Precincts and the active management of these areas (involving removal of grazing, planting of key habitat trees and control of weeds and fire management) to promote the long-term viability of existing ecological communities.

(g) whether the development or activity is of a class of development or activity that is recognised as a threatening process

The NSW Scientific Committee has listed the “clearing of native vegetation” as a “key threatening process” pursuant to Schedule 3 of the TSC Act.  The Final Determination for the listing includes a list of threatened species, populations and ecological communities, which are regarded as being adversely affected by this threatening process, including the Regent Honeyeater.  The suppression of natural regeneration of overstorey trees and shrub species from overgrazing is also a current threat to the status and distribution of this species.  

The proposed development will result in only a very small reduction in the available potential foraging area for the Regent Honeyeater in the immediate locality and is likely to supplement habitat for this species over the longer term through proposed rehabilitation and revegetation activities within the Nature Conservation and Riparian Corridor Precincts, including the removal of grazing and the planting of key habitat trees.  The proposed development will not fragment existing habitat for this species and proposed riparian corridor revegetation will aim to reconnect vegetation through the site with that on adjoining lands.

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Regent Honeyeater at this locality and is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species.

(h) whether any threatened species, population or ecological community is at the limit of its known distribution

The Regent Honeyeater occurs from north-eastern Victoria to south-eastern Queensland and west to the western slopes of the Great Dividing Range.  In NSW, the distribution is very patchy and mainly confined to the two main breeding areas: the Capertee Valley, located to the north of the study area and the Bundarra-Barraba region (DEC, 2005t).  However, birds are also found in drier coastal forests and woodlands in some years.  As such, the study site is not at the limit of the Regent Honeyeater’s known distribution.  

Conclusion

Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Regent Honeyeater if it does occur given that the proposed development:


will involve only limited disturbance to existing potential woodland habitats for this species being largely confined to cleared areas of the study site (Figure 2);


will retain the majority of existing potential habitat on site for this species, including Box species and Red Gums, within the designated Nature Conservation and Managed Pasture Precinct (Figure 3);


will not affect a significant area of potential habitat for this species in comparison to that to be retained on the study site and areas conserved within surrounding National Parks; and


is unlikely to create a barrier to the movement of this highly mobile, nomadic species and is therefore unlikely to isolate an area of known habitat from currently interconnecting areas of potential habitat.

Furthermore, the Landscape Strategy and proposed Management Plans have the potential to provide additional habitat and reduce existing threatening processes of potential relevance for the Regent Honeyeater on the study site over the longer term through:


the proposed rehabilitation and revegetation of the fringing lower slopes and riparian corridors, including the planting of key habitat trees, and re-establishment of vegetation corridors through the site (Figure 4);


the removal of grazing and the removal and control of weeds within areas of retained native vegetation on fringing lower slopes; and


the control of feral animals, including potential predators (eg. cats and foxes) which may prey upon nestlings and adult birds, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities.

On the basis of the above considerations, it is not likely that the proposed Resort development will have a significant adverse effect on the Regent Honeyeater and a Species Impact Statement is not required for the proposed development with respect to this species.  

12.7 Black-chinned Honeyeater (Melithreptus gularis)

(a) in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction

The Black-chinned Honeyeater mostly occurs in drier, open forests and woodlands dominated by box and ironbark eucalypts, especially Red Ironbark (Eucalyptus sideroxylon), White Box (E. albens), Grey Box (E. microcarpa), Yellow Box (E. melliodora) and Forest Red Gum (E. tereticornis).  This species also occurs in open forests of stringybarks, smooth-barked gums, ironbarks and tea-trees (DEC, 2005u).

The Black-chinned Honeyeater is a noisy and active species which appears to be sedentary, with populations centred on a permanent locality from which they are occasionally absent (Longmore, 1991).  Birds usually occur in pairs or small groups of up to 12 birds, are nomadic within home ranges of at least 5 ha and tend to occupy the largest woodland patches in the landscape (DEC, 2005u).  Insects are taken from branches and trunks, nectar from flowers and honeydew is gleaned from foliage.  Cup-shaped nests are suspended in foliage in the uppermost lateral branches in the crown of a tree.

This species was not recorded during field investigations on the study site but has previously been recorded from near Coco Creek to the north (Figure 9) and is known from the Capertee sub-region (DEC, 2005u).  The study area does contain some of the tree species known to occur in typical habitat for Black-chinned Honeyeaters, namely White Box, Yellow Box and Forest Red Gum and Stringybarks, although Ironbarks are notably absent from the site.  

Factors likely to disrupt the life cycle of the Black-chinned Honeyeater in the locality would include a substantial loss and/or fragmentation of foraging and breeding habitat.  The requirement for vegetation removal on the study site has been kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas within the identified development and access precincts (Figure 2).  Fuel management activities within APZs along the edges of woodland fringing the Development Precincts will not involve the wholesale removal of canopy trees and these areas will continue to provide potential foraging habitat for Black-chinned Honeyeaters if they occur.  

The small areas of potential foraging habitat that will be affected by the proposed development are not unique in the locality and are limited in extent in comparison to that which will be retained within the Nature Conservation Precinct on site and on adjoining National Parks.  Under the proposed Landscape Strategy, the majority of the site will be managed for conservation and passive recreation (Figure 3), involving the retention and rehabilitation of representative stands of all of the vegetation types present, including trees of potential relevance for this species.  

Given the small amount of potential habitat for the Black-chinned Honeyeater to be removed or modified by the proposed development and the potential habitat to be retained on site and in the immediate locality, it is considered unlikely that the proposed development will significantly disrupt the life cycle of a local population of this species (if present) such that it is placed at risk of extinction.

(b) in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

There are no threatened populations of the Black-chinned Honeyeaters currently listed as endangered under the TSC Act.

(c) in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed

Black-chinned Honeyeaters are known to forage over wide home ranges, typically at least 5ha in size.  The small area of potential habitat for this species that will be affected within the proposed Development and Access Corridor Precincts would only represent a very small proportion of a larger foraging range of a local group potentially encompassing parts of the site and adjoining lands.  

Given the retention of potential habitat for the Black-chinned Honeyeater on site and the extent of suitable habitat on surrounding lands, including that within adjoining National Parks, the area of potential habitat which will be affected by the proposed access road and resort development is unlikely to represent a significant area of habitat for this species on a local or regional basis.

(d) whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

The Black-chinned Honeyeater is a highly mobile and wide-ranging nomadic species which is not reliant on large continuous tracts of forest and woodland for movement.  On this basis and considering the proposed Access Corridor and Development Precincts will not remove large areas of native vegetation, it is unlikely that the development will represent a barrier to this species’ movements and hence will not result in an area of known habitat for this species becoming isolated from currently interconnecting or proximate areas of habitat.  Furthermore, the proposed revegetation works, in particular along the riparian corridors (Figure 4), may over time increase the connectivity between areas of potential habitat for Black-chinned Honeyeaters on site and on surrounding lands.

(e) whether critical habitat will be affected

No “critical habitat” of relevance to the Black-chinned Honeyeater and the study site has currently been declared by the Director-General of the NSW NP&WS.

(f) whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region
Black-chinned Honeyeaters are sparsely distributed within their range.  There are few recorded occurrences of the species within conservation reserves and it is unlikely that the species or it’s habitat is adequately represented in such reserves within the locality or region.  

The proposed development has the potential to make a positive contribution to the conservation of habitat for the Black-chinned Honeyeater in the locality through the retention of potential habitat within the Nature Conservation and Riparian Corridor Precincts and the active management of these areas to promote the long-term viability of existing ecological communities that contain potential food trees for this species and to re-establish connectivity of habitats through the landscape.  

(g) whether the development or activity proposed is of a class of development or activity that is recognised as a threatening process

The NSW Scientific Committee has listed the “clearing of native vegetation” as a “key threatening process” pursuant to Schedule 3 of the TSC Act.  The Final Determination for the listing includes a list of threatened species, populations and ecological communities, which are regarded as being adversely affected by this threatening process.  Although Black-chinned Honeyeaters are not included on this list, clearing and fragmentation of foraging habitat is known to pose a current threat to the status and distribution of this species. 

The proposed development will result in only a very small reduction in the available potential foraging area for the Black-chinned Honeyeater in the immediate locality and is likely to supplement habitat for this species over the longer term through proposed revegetation activities within the Nature Conservation and Riparian Corridor Precincts.  The proposed development will not fragment existing habitat for the Black-chinned Honeyeater and proposed riparian corridor revegetation will aim to reconnect vegetation through the site with that on adjoining lands.

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Black-chinned Honeyeater at this locality and is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species.

(h) whether any threatened species, population or ecological community is at the limit of its known distribution

The study site is not at the limit of the Black-chinned Honeyeater’s known distribution.  This species occurs in eastern Australia, predominantly along the inland slopes of the Great Dividing Range (Longmore, 1991), extending to the coast between Sydney and Newcastle and between Brisbane and Rockhampton (Garnett & Crowley, 2000).  However, it is rarely recorded east of the divide in NSW.  

Conclusion

Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Black-chinned Honeyeater given that the proposed development:


will involve only limited disturbance to existing potential woodland habitats for this species being largely confined to cleared areas of the study site (Figure 2);


will retain the majority of existing potential habitat on site for this species, including Box species and forest Red Gums, within the designated Nature Conservation Precinct (Figure 3);


will not affect a significant area of potential habitat for this species in comparison to that to be retained on the study site and the extensive areas conserved within surrounding National Parks; and


is unlikely to create a barrier to the movement of this species and is therefore unlikely to isolate an area of known habitat from currently interconnecting areas of potential habitat.

Furthermore, the Landscape Strategy and proposed Management Plans have the potential to provide additional habitat and reduce existing threatening processes of potential relevance for the Black-chinned Honeyeater on the study site over the longer term through:


the proposed rehabilitation and revegetation of the fringing lower slopes and riparian corridors and re-establishment of vegetation corridors through the site;


the removal of grazing and the removal and control of weeds within areas of retained native vegetation on fringing lower slopes; and


the control of feral animals, including potential predators (eg. cats and foxes) which may prey upon nestlings and adult birds, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities.

On the basis of the above considerations, it is not likely that the proposed Resort development will have a significant adverse effect on the Black-chinned Honeyeater and a Species Impact Statement is not required for the proposed development with respect to this species.  

12.8 Painted Honeyeater (Grantiella picta)

(a)
in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction

The Painted Honeyeater is regarded as migratory, breeding in south-eastern Australia generally between September and February and dispersing into northern Queensland and the Northern Territory in winter.  It is also nomadic in search of food resources, and occurs at low densities throughout its range (DEC, 2005v).  

This species occupies a range of habitats but appears to be mainly associated with box-ironbark woodlands and forests around the western foothills of the Great Dividing Range.  It is a specialist feeder on the fruits of mistletoes which grow on woodland eucalypts and Acacias, although insects and nectar of mistletoes and eucalypts are also occasionally eaten.  Mistletoes of the Amyema genus are preferred and the species breeding distribution appears to be determined by the presence and seasonality of these plants.  Hanging nests are constructed in the outer canopy of drooping eucalypts, She-oak, paperbark or mistletoe branches.

The Painted Honeyeater was not detected on site during the field investigations but has been previously recorded in the locality (Figure 9) and Capertee sub-region (DEC, 2005v).  Mistletoe plants of the genus Amyema, the preferred food plant of Painted Honeyeaters, were occasional occurrences in woodland and forest communities on the study site and birds may possibly occur on site during the warmer months of the year when birds return from winter habitats in Northern Queensland and the Northern Territory.  

Factors likely to disrupt the life cycle of the Painted Honeyeater in the locality would include a substantial loss and/or fragmentation of foraging and breeding habitat, including in particular the removal of large old trees with heavy mistletoe infestations and loss of suitable nesting habitat.  The requirement for vegetation removal within the development footprint has been kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas within the identified development and access precincts (Figure 3).  In addition, large habitat trees, including those with mistletoe infestations, are to be retained and incorporated into the landscaping design where possible.  Fuel management activities within APZs along the edges of woodland fringing the Development Precincts will not modify existing habitats to an extent that they will no longer provide foraging habitat for the Painted Honeyeater.  

The small areas of potential foraging habitat that will be affected by the proposed development are not unique in the locality and are limited in extent in comparison to that which will be retained within the Nature Conservation and Riparian Corridor Precincts on site and that within adjoining National Parks.  Under the proposed Landscape Strategy, the majority of the site will be managed for conservation and passive recreation (Figure 3), involving the retention and rehabilitation of representative stands of all of the vegetation types present, including trees with mistletoe infestations, of potential relevance to this species.  

Given the small amount of potential habitat for the Painted Honeyeater to be removed or modified by the proposed development and the potential habitat to be retained on site and in the immediate locality, it is considered unlikely that the proposed development will significantly disrupt the life cycle of a local population of this species such that it is placed at risk of extinction.

(b)
in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

There are no endangered populations of the Painted Honeyeater of relevance to the locality listed under Schedule 1, Part 2 of the TSC Act.

(c)
in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed

It is believed that Painted Honeyeaters favour large remnants of vegetation over isolated blocks or strips (Garnett & Crowley, 2000).  On this basis, it is unlikely that the largely cleared areas that will be affected within the proposed Development and Access Corridor Precincts would represent optimum quality habitat for this species.  The most suitable areas of habitat for the Painted Honeyeater within the locality are contained within the proposed Nature Conservation Precinct of the study site and in adjoining National Parks.  

As noted above, the removal of vegetation will be minimised by the careful placement of buildings and associated infrastructure within existing cleared areas of the site and mature habitat trees are to be retained and incorporated into the landscaping design where possible.  The areas of potential foraging habitat that will be modified within APZ areas are not unique in the locality and are limited in comparison to that which will be retained within the Nature Conservation and Riparian Corridor Precincts on site.  

Given the retention of potential habitat for the Painted Honeyeater on site and the extent of suitable habitat within the surrounding National Parks estate, the area of potential habitat which will be affected by the proposed access road and resort development is unlikely to represent a significant area of habitat for this species on a local or regional basis.

(d)
whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

The Painted Honeyeater is a highly mobile and wide-ranging nomadic species which is not reliant on large continuous tracts of forest and woodland for movement.  On this basis and considering the proposed Access Corridor and Development Precincts will not remove large areas of native vegetation, it is unlikely that the development will represent a barrier to the movement of the Painted Honeyeater and hence will not result in an area of known habitat for this species becoming isolated from currently interconnecting or proximate areas of habitat.  Furthermore, the proposed revegetation works, in particular along the riparian corridors, may over time increase the connectivity between areas of potential habitat for Painted Honeyeaters on site and on surrounding lands.

(e)
whether critical habitat will be affected

No “critical habitat” of relevance to the Painted Honeyeater and the study site has currently been declared by the Director-General of the NSW NP&WS.

(f)
whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region
Painted Honeyeaters are sparsely distributed within their range and there are few recorded occurrences of the species within conservation reserves.  It is currently unknown if this species or its habitat is adequately represented in conservation reserves within the region.

The proposed development has the potential to make a positive contribution to the conservation of habitat for the Painted Honeyeater in the locality through the retention of potential habitat within the Nature Conservation and Riparian Corridor Precincts and the active management of these areas to promote the long-term viability of existing ecological communities that contain potential food trees for this species.  

(g)
whether the development or activity proposed is of a class of development or activity that is recognised as a threatening process

The NSW Scientific Committee has listed the “clearing of native vegetation” as a “key threatening process” pursuant to Schedule 3 of the TSC Act.  The Final Determination for the listing includes a list of threatened species, populations and ecological communities, which are regarded as being adversely affected by this threatening process, including the Painted Honeyeater.  This species is also threatened by over grazing in grassy woodlands (DEC, 2005v). 

The proposed development will at the very most result in only a small reduction in the available potential foraging area for the Painted Honeyeater in the immediate locality and is likely to supplement habitat for this species over the longer term through proposed revegetation activities within the Nature Conservation and Riparian Corridor Precincts.  The proposed development will not fragment existing habitat for the Painted Honeyeater and proposed riparian corridor revegetation will aim to reconnect vegetation through the site with that on adjoining lands.

In addition, proposed Management Plans (MPs) have the potential to reduce the likely impacts of other potential or existing threatening processes for the Painted Honeyeater on the study site and adjoining lands.  In this regard:


the proposed Fuel MP will implement controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg large mature trees with mistletoe) for the painted Honeyeater; and


the Ecological Rehabilitation MP will contain specific protocols for the protection and management of habitat for threatened fauna species, including for example, plantings of food trees and removal of grazing livestock.

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Painted Honeyeater at this locality and is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species.  

(h)
whether any threatened species, population or ecological community is at the limit of its known distribution

The Painted Honeyeater is sparsely distributed from south-eastern Australia to north-western Queensland with greatest concentrations and almost all breeding records on the inland slopes of the Great Dividing Range (Garnett & Crowley, 2000).  The study site is therefore not at the limit of but approaching the eastern limit of the species’ main distribution. 

Conclusion

Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Painted Honeyeater given that the proposed development:


will involve only limited disturbance to existing potential woodland habitats being largely confined to cleared areas of the study site (Figure 2);


will retain the majority of existing potential habitat on site for this species, including mistletoe infested trees within the designated Nature Conservation, Riparian Corridors and Managed Pasture Precincts (Figure 3);


will not affect a significant area of potential habitat for this species in comparison to that to be retained on the study site and the extensive areas conserved within surrounding National Parks; and


is unlikely to create a barrier to the movement of this species and is therefore unlikely to isolate an area of known habitat from currently interconnecting areas of potential habitat.

Furthermore, the Landscape Strategy and proposed Management Plans have the potential to provide additional habitat and reduce existing threatening processes of potential relevance for the Painted Honeyeater on the study site over the longer term through:


the proposed rehabilitation and revegetation of the fringing lower slopes and riparian corridors and re-establishment of vegetation corridors through the site (Figure 4);


the removal of grazing and the removal and control of weeds and introduced grasses within areas of retained native vegetation on fringing lower slopes; and


the control of feral animals, including potential predators (eg. cats and foxes) which may prey upon nestlings and adult birds, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities.

On the basis of the above considerations, it is not likely that the proposed Resort development will have a significant adverse effect on the Painted Honeyeater and a Species Impact Statement is not required for the proposed development with respect to this species.  

12.9 Hooded Robin (Melanodryas cucullata)

a) in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction

Hooded Robins occur in a range of eucalypt woodlands and Acacia shrublands, preferring drier, lightly timbered habitats (Boles, 1988).  This species requires structurally diverse habitats with mature eucalypts, saplings, some small shrubs and a ground layer of moderately tall native grasses.  They prefer lightly wooded country, particularly open eucalypt woodland, acacia scrub and mallee.  Habitats in or near clearings are often favoured (DEC, 2005w). 

This species is not common and generally occurs in sedentary groups of two or three individuals (Boles, 1988).  Territories range from about 10 ha in the breeding season to 30 ha in the non-breeding season.  Small cup nests of bark and grasses are bound with web in tree forks from less than 1m to 5m above the ground (DEC, 2005w).  It hunts for insect prey from low perches on dead stumps and fallen timber or low hanging branches.

The Hooded Robin was not recorded on the study site or on adjoining lands during the fauna field investigations but this species is often quiet and can be difficult to detect (Boles, 1988).  It has been previously recorded in the vicinity of the study site (Figure 9) and could possibly occur on site given the habitats present.

The requirement for vegetation removal within the development footprint has been kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas within the identified Development Precincts (Figure 2).  Fuel management activities within APZs along the edges of woodland fringing theDevelopment and Access Corridor Precincts will not modify existing habitats to an extent that they will no longer provide potential foraging habitat for this or other ground-feeding bird species that do or may occur.  These areas and other fringing woodland on site have been disturbed to varying extents through the modification or destruction of ground habitat as a result of heavy grazing and compaction by stock and the invasion of exotic pasture grasses and do not all provide optimal habitat for this species.

Furthermore, under the proposed Landscape Strategy, the majority of the site will be managed for conservation and passive recreation (Figure 3), involving the retention and rehabilitation of representative stands of all of the vegetation types present, including wooded lower slopes fringing open pasture areas which are likely to be used by the Hooded Robin should it occur on site.  In addition, the removal of grazing livestock in these areas and the proposed management and rehabilitation of existing ecological communities, including weed removal and control and planting of native grass species, is likely to enhance existing modified habitats. 

On the basis of the above considerations, the proposed development is unlikely to disrupt the lifecycle of this species such that a viable local population (should it occur) is likely to be placed at risk of extinction.

b) in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

There are no endangered populations of the Hooded Robin of relevance to the locality listed under Schedule 1, Part 2 of the TSC Act.

c) in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed

The cleared pasture lands and fringing woodland to be affected within the proposedDevelopment and Access Corridor Precincts comprise only a small area of the potential available habitat for the Hooded Robin on the study site, the majority of which will be retained within the Nature Conservation and Riparian Corridor Precincts under the Landscape Strategy for the site (Figure 3).  The areas of the site to be affected do not constitute optimal habitat for this species in their current state, and are limited in extent compared with other areas of potentially suitable habitat that is to be retained on the remainder of the site.  

On the basis of the above considerations, it is unlikely that the resort development would involve “a significant area of known habitat” being modified or removed, particularly in respect of the regional distribution of the habitat for this species.  Furthermore, potential foraging habitat for the Hooded Robin on the study site is likely to be supplemented in the longer term given the proposed revegetation of the lower slopes within the Nature Conservation Precinct and the rehabilitation of the riparian corridors along Wolgan River and Carnes Creek (Figure 4).  

d) whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

The proposed Access Corridor and Development Precincts are located within cleared areas of the site and will not remove or fragment areas of native vegetation of potential relevance for the Hooded Robin. Consequently, it is unlikely that the development will represent a barrier to the movement of this species (if it occurs on site) and hence will not result in an area of known habitat for this species becoming isolated from currently interconnecting or proximate areas of habitat.  Moreover, the proposed vegetation rehabilitation works within the Nature Conservation and Riparian Corridor Precincts have the potential, over time, to enhance the connectivity between habitats on the site and that within the National Parks estate (Figure 4).

e) whether critical habitat will be affected

No “critical habitat” of relevance to the Hooded Robin and the study site has currently been declared by the Director-General of the NSW NP&WS.

f) whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region
This species is sparely distributed within its range and there are few records within local or regional conservation reserves.  Given the sparse distribution and paucity of records of the species it is unlikely that it is adequately represented in conservation reserves within the region. 

The proposed development has the potential to make a positive contribution to the conservation of habitat for the Hooded Robin in the locality through the retention of potential habitat within the Nature Conservation and Riparian Corridor Precincts and the active management of these areas to promote the long-term viability of existing ecological communities and provision of habitat resources for this and other ground-feeding bird species.

g) whether the development or activity proposed is of a class of development or activity that is recognised as a threatening process

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  Relevant key threatening processes listed by the NSW Scientific Committee under Schedule 3 of the TSC Act for the Hooded Robin include the clearing of native vegetation, the removal of dead wood, dead trees and logs, high frequency fires and potentially predation by the Fox and Feral cat (DEC, 2005w). 

The proposed Access Corridor and Development Precincts are located within cleared areas of the site and will not remove or fragment large areas of native vegetation of potential relevance for the Hooded Robin.  The proposed development will result in the modification of woodland structure within the APZs that fringe the Development Precincts, however fuel management measures are unlikely to render these areas unsuitable for the Hooded Robin if it occurs on site.  Proposed revegetation activities within the Nature Conservation and Riparian Corridor Precincts may provide additional habitat for this species and proposed riparian corridor revegetation will aim to reconnect vegetation through the site with that on adjoining lands.

In addition, proposed Management Plans (MPs) have the potential to reduce the likely impacts of other potential or existing threatening processes for the Hooded Robin on the study site and adjoining lands.  In this regard:


the proposed Fuel MP will implement controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg woody ground debris) for the Hooded Robin;


the proposed Feral Fauna MP will implement measures for the control of potential predators (eg foxes and cats); and 


the Ecological Rehabilitation MP will contain specific protocols for the protection and management of threatened fauna species and their habitats, including for example, removal of grazing livestock, and planting of native species, etc.

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Hooded Robin at this locality is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species.  

h) whether any threatened species, population or ecological community is at the limit of its known distribution

Hooded Robins are sparsely distributed throughout south-eastern Australia from southern Queensland to Spencer Gulf in South Australia, throughout much of inland NSW, with the exception of the northwest (DEC, 2005w).  The Hooded Robin is consequently, approaching the eastern limit of it’s distributional range in the vicinity of the study site.
Conclusion

Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Hooded Robin given that the proposed development:


will involve only limited disturbance to existing potential woodland habitats being largely confined to cleared areas of the study site (Figure 2);


will retain the majority of existing potential habitat on site for this species, including woodland/grassland ecotone areas within designated Nature Conservation, Riparian Corridor and Managed Pasture Precincts (Figure 3);


will not affect a significant area of habitat for this species in comparison to that to be retained on the study site and the extensive areas conserved within surrounding National Parks; and


is unlikely to create a barrier to the movement of this species and is therefore unlikely to isolate an area of known habitat from currently interconnecting areas of potential habitat.

Furthermore, the Landscape Strategy and proposed Management Plans have the potential to provide additional habitat and reduce existing threatening processes of potential relevance for the Hooded Robin on the study site over the longer term through:


the proposed rehabilitation and revegetation of the fringing lower slopes and riparian corridors and re-establishment of vegetation corridors through the site (Figure 4);


the removal of grazing and the removal and control of weeds and introduced grasses within areas of retained native vegetation on fringing lower slopes; and


the control of feral animals, including potential predators (eg. cats and foxes) which may prey upon nestlings and adult birds, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities.

On the basis of the above considerations, it is not likely that the proposed Resort development will have a significant adverse effect on the Hooded Robin and a Species Impact Statement is not required for the proposed development with respect to this species.  

12.10 Grey-crowned Babbler (Pomatostomus temporalis)

(a)
in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction
Grey-crowned Babblers occur in a variety of habitats, including open box-gum woodlands on the slopes and box-cypress-pine and open box woodlands on alluvial plains and adjoining farmland (Boles, 1988; Garnett & Crowley, 2000; DEC, 2005x).  The species is sedentary and lives in groups of up to a dozen individuals (Boles, 1988).  Territories range in size from 1 to 50 ha but are usually around 10 ha and are defended all year (DEC, 2005x).  Family groups forage together and the species is generally active low to the ground, foraging for insects on trunks, lower branches or on the ground (Boles, 1988; Garnett & Crowley, 2000).  Nests are usually located in shrubs or sapling eucalypts but may be built in the outermost leaves of low branches of large eucalypts (DEC, 2005x).

Grey-crowned Babblers were not recorded on the site in the current surveys, but have been previously recorded in the locality (Figure 9) and the vegetation associations on the study site may provide potential habitat for this species.  However, as Grey-crowned Babblers and their nests are highly conspicuous and territories are defended all year round it is likely that, if present on the site birds would have been detected during the fauna survey.  

The requirement for vegetation removal on the study site has been kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas (as far as possible) within the identifiedDevelopment and Access Corridor Precincts which only occupy a small proportion of the site (Figure 2).  Fuel management activities within APZs along the edges of woodland fringing the Development Precincts will not modify existing habitats to an extent that they will no longer provide potential foraging habitat for this or other ground-feeding bird species that do or may occur on site.  These areas and other fringing woodland on site have been disturbed to varying extents through the modification or destruction of ground habitat as a result of heavy grazing and compaction by stock and the invasion of exotic pasture grasses and are therefore not all considered to constitute optimal habitat for this species.

Under the proposed Landscape Strategy, the majority of the site will be managed for conservation and passive recreation (Figure 3), involving the retention and rehabilitation of representative stands of all of the vegetation types present, including wooded lower slopes fringing open pasture areas which would likely be used by the Grey-crowned Babbler should it occur on site.  In addition, the removal of grazing livestock in these areas and the proposed management and rehabilitation of existing ecological communities, including weed removal and control and planting of native ground cover species, is likely to enhance existing modified habitats. 

On the basis of the above considerations, the proposed development is unlikely to disrupt the lifecycle of the Grey-crowned Babbler such that a viable local population (should it occur) is likely to be placed at risk of extinction.

(b) in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

There are no endangered populations of the Grey-crowned Babblers that are of relevance to the locality listed under Schedule 1, Part 2 of the TSC Act.

(c)
in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed

It is unlikely that the Grey-crowned Babbler occurs on site given it’s highly conspicuous nature and that no evidence of its presence was detected during the fauna field investigations.  The cleared pasture lands and fringing woodland to be affected within the proposed Development and Access Corridor Precincts comprise only a small area of the potential available habitat for the Grey-crowned Babbler on the study site, the majority of which will be retained within the Nature Conservation and Riparian Corridor Precincts under the Landscape Strategy for the site (Figure 3).  The areas of the site to be affected are limited in extent compared with other areas of potentially suitable habitat that is to be retained on the remainder of the site.  

On the basis of the above considerations, it is unlikely that the resort development would involve “a significant area of known habitat” being modified or removed, particularly in respect of the regional distribution of the habitat for this species.

Potential foraging habitat for the Grey-crowned Babbler on the study site is likely to be supplemented in the longer term given the proposed revegetation and rehabilitation of the lower slopes within the Nature Conservation Precinct and the rehabilitation of the riparian corridors along Wolgan River and Carnes Creek (Figure 4).  However, if the species does not currently occur on site, natural recolonisation is unlikely (Garnett & Crowley, 2000).

(d)
whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

It is considered unlikely that Grey-crowned Babblers utilise the site, and therefore it is unlikely that the proposed development will isolate areas of currently interconnecting or proximate habitat for this species.

Nevertheless, the proposed Access Corridor and Development Precincts are located within cleared areas of the site and will not remove or fragment areas of native vegetation of potential relevance for the Grey-crowned Babbler even if it does occur on site.  Moreover, the proposed vegetation rehabilitation works within the Nature Conservation and Riparian Corridor Precincts have the potential, over time, to enhance the connectivity between habitats on the site and that within the National Parks estate (Figure 4).

(e)
whether critical habitat will be affected

The Director-General of the NPWS has declared no “critical habitat” of relevance to the Grey-crowned Babbler.

(f)
whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

The Grey-crowned Babbler has been recorded in the adjoining Wollemi NP but not from Blue Mountains NP in the wider region.  Given the infrequent occurrence of the Grey-crowned Babbler within its range, it is unlikely that this species or its habitat is adequately represented within local or regional conservation reserves. 

(g)
whether the development or activity is of a class of development or activity that is recognised as a threatening process

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  Relevant key threatening processes listed by the NSW Scientific Committee under Schedule 3 of the TSC Act for the Grey-crowned Babbler include the clearing of native vegetation, the removal of dead wood, dead trees and logs, high frequency fires and potentially predation by the Fox and Feral cat (DEC, 2005x). 

The proposed Access Corridor and Development Precincts are located within predominantly cleared areas of the site and will not remove or fragment large areas of native vegetation of potential relevance for the Grey-crowned Babbler should it occur on site.  The proposed development will result in the slight modification of woodland structure within the APZs that fringe the Development Precincts, however fuel management measures are unlikely to render these areas unsuitable for this species if it does occur.  Proposed revegetation activities within the Nature Conservation and Riparian Corridor Precincts may provide additional habitat for this species and proposed riparian corridor revegetation will aim to reconnect vegetation through the site with that on adjoining lands.

In addition, proposed Management Plans (MPs) have the potential to reduce the likely impacts of other potential or existing threatening processes for the Grey-crowned Babbler on the study site and adjoining lands.  In this regard:


the proposed Fuel MP will implement controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg woody ground debris) for the Grey-crowned Babbler;


the proposed Feral Fauna MP will implement measures for the control of potential predators (eg foxes and cats); and 


the Ecological Rehabilitation MP will contain specific protocols for the protection and management of threatened fauna species and their habitats, including for example, removal of grazing livestock, planting of food species,  etc.

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Grey-crowned Babbler at this locality is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species.  

(h)
whether any threatened species, population or ecological community is at the limit of its known distribution

Grey-crowned Babblers are distributed throughout northern Australia and along the eastern edge of the continent to southern Victoria.  The eastern sub-species occurs across the Great Dividing Range and the western plains (DEC, 2005x).  This species is therefore not at the limit of its known distribution in the general vicinity of the study site. 

Conclusion

Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Grey-crowned Babbler given that the species was not detected and is considered unlikely to occur on site.  Moreover, the proposed development:


will involve only limited disturbance to existing potential woodland habitats being largely confined to cleared areas of the study site (Figure 2);


will retain the majority of existing potential habitat on site for this species, including woodland/grassland ecotone areas within designated Nature Conservation, Riparian Corridors and Managed Pasture Precincts (Figure 3);


will not affect a significant area of potential habitat for this species in comparison to that to be retained on the study site and the extensive areas conserved within surrounding National Parks; and


is unlikely to create a barrier to the movement of this species and is therefore unlikely to isolate an area of potential habitat from currently interconnecting areas of habitat.

Furthermore, the Landscape Strategy and proposed Management Plans have the potential to provide additional habitat and reduce existing threatening processes of potential relevance for the Grey-crowned Babbler on the study site over the longer term through:


the proposed rehabilitation and revegetation of the fringing lower slopes and riparian corridors and re-establishment of vegetation corridors through the site (Figure 4);


the removal of grazing and the removal and control of weeds and introduced grasses within areas of retained native vegetation on fringing lower slopes; 


controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg woody ground debris) for the Grey-crowned Babbler; and


the control of feral animals, including potential predators (eg. cats and foxes) which may prey upon nestlings and adult birds, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities.

On the basis of the above considerations, it is not likely that the proposed Resort development will have a significant adverse effect on the Grey-crowned Babbler and a Species Impact Statement is not required for the proposed development with respect to this species.  

12.11 Spotted-tailed Quoll (Dasyurus maculatus)

a)
in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction

The Spotted-tailed Quoll occupies a range of environments within a disjunct distribution along the east coast of Australia, extending from south-eastern Queensland through NSW and Victoria to Tasmania.  This species is found in a variety of habitats, including sclerophyll forest and woodlands, coastal heathlands and rainforests (Dickman & Read, 1992; Edgar & Belcher, 1995).  Occasional sightings are made in open country, grazing lands, rocky outcrops and other treeless areas.  

Prey items include gliders and possums, small wallabies, rats, birds, bandicoots, rabbits, insects and carrion.  Although mainly terrestrial, the Spotted-tailed Quoll is an agile climber and may raid possum and glider dens and prey on roosting and fledgling birds.

Spotted-tailed Quolls nest in rock shelters, hollow logs, caves or tree hollows and use numerous dens within the home range.  Estimates of home ranges vary from 800ha to 20km2 and individuals may move several kilometres in a night. 

The Spotted-tailed Quoll was not recorded in the study area during the field surveys and no evidence of utilisation of the site by this species was detected (eg. tracks, latrine sites, dens).  However, the species is known to occur in adjoining National Parks (Figure 9) and has been previously observed on the study site by the current residents (Wood family pers. comm.).  

Factors likely to disrupt the life cycle of the Spotted-tailed Quoll are loss and/or fragmentation of foraging habitat, loss of prey species and suitable den sites. 

The majority of the study site, including the proposed Development Precincts, comprise cleared pasture (Figure 2).  These areas do not provide optimal foraging, refuge or breeding habitat for Spotted-tailed Quolls.  Fuel management activities within APZs along the edges of woodland fringing theDevelopment and Access Corridor Precincts will not modify existing habitats to an extent that they will no longer provide potential foraging habitat for this species.  

More suitable forest and woodland foraging habitat for this species occurs on the fringing lower slopes of the site which will be retained and managed within the Nature Conservation Precinct (Figure 3).  These areas also contain some limited potential den sites (eg large logs) for the Spotted-tailed Quoll.  However, more mature forest and woodland on the surrounding slopes and gullies within the National Parks estate provide extensive tracts of preferred habitat for this species and it’s prey, including caves and rock overhangs which provide potential den sites. 

Under the proposed Landscape Strategy, the majority of the site will be managed for conservation and passive recreation (Figure 3), involving the retention and rehabilitation of representative stands of all of the vegetation types present, including wooded lower slopes fringing which may be used by the Spotted-tailed Quoll.  In addition, the removal of grazing livestock in these areas and the proposed management and rehabilitation of existing ecological communities, including weed removal and control and planting of native ground cover species, is likely to enhance existing modified habitats for this species and it’s prey.  The proposed revegetation of Wolgan River and Carnes Creek should also improve habitat connectivity through the site over the longer term and may facilitate the movement of the Spotted-tailed Quoll, which is known to utilise riparian corridors, through the locality.

Potential adverse impacts of the proposed development on the lifecycle of local Spotted-tailed Quolls will also be ameliorated by the implementation of speed limits and fauna crossing warning signs on proposed access and service roads and measures for the control of feral fauna species (including Foxes and Cats) that may be competing for prey species.

On the basis of the above considerations, the proposed development is unlikely to disrupt the lifecycle of the Spotted-tailed Quoll such that a viable local population is likely to be placed at risk of extinction.  

b)
in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

There are no endangered populations of the Spotted-tailed Quoll listed that are of relevance to the locality under Schedule 1, Part 2 of the TSC Act.

c)
in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed

The areas of the study site that will be affected by the proposed development do not provide optimal foraging or breeding habitat for Spotted-tailed Quolls (see part a) and do not represent a significant area of habitat for this species within the locality or region.  The most significant areas of habitat for the Spotted-tailed Quoll within the locality are contained within the adjoining National Parks, where extensive tracts of more mature, continuous forest and woodland habitat provide suitable large foraging areas for the Spotted-tailed Quoll and it’s prey, as well as fallen logs, caves, rockledges and other suitable den sites.  

d)
whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

Spotted-tailed Quolls appear to be capable of moving through a wide variety of habitats, including partially cleared lands.  The proposed Access Corridor and Development Precincts are located within cleared areas of the site and will not further fragment areas of native vegetation of potential relevance for this species.  The existing connectivity of forest and woodland on the lower slopes of the study site with the adjoining Wollemi and Gardens of Stone National Parks will be maintained and possibly increased as a result of the proposed revegetation of the fringing foothills on the study site.  Proposed revegetation of the Wolgan River and Carnes Creek riparian corridors has the potential to improve habitat connectivity through the study site and with adjoining lands.  

e)
whether critical habitat will be affected

No “critical habitat” of relevance to the Spotted-tailed Quoll has been declared by the Director-General of the DEC.

f)
whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

The Spotted-tailed Quoll has been reported from the surrounding National Parks (Figure 9) and is known to occur in other conservation reserves in the region where suitable habitat is present.  However, due to the large home-range requirements of this species it is unclear whether this species or its habitat is adequately represented in such reserves.

The proposed development has the potential to contribute to the conservation of potential foraging habitat for the Spotted-tailed Quoll in the locality through the retention of habitats within the Nature Conservation and Riparian Corridor Precincts and the active rehabilitation and management of these areas to promote the long-term viability of existing ecological communities that contain potential foraging habitat for this species and its prey.  

g)
whether the development or activity proposed is of a class of development or activity that is recognised as a threatening process

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  Relevant key threatening processes listed by the NSW Scientific Committee under Schedule 3 of the TSC Act for the Spotted-tailed Quoll include the clearing and fragmentation of native vegetation, the removal of dead wood, dead trees and logs and high frequency fires.  Competition with introduced predators (eg Fox and Feral cat) and road mortality as a result of collisions with cars also pose a threat to this species (DEC, 2005y). 

The proposed development will at most result in only a small reduction in potential foraging habitat for the Spotted-tailed Quoll in the immediate locality and is likely to supplement foraging habitat and improve habitat connectivity for this species on site over the longer term through proposed rehabilitation activities within the Nature Conservation and Riparian Corridor Precincts.  It is highly unlikely that any important denning sites for the Spotted-tailed Quoll will be removed or disturbed as a result of the proposed development (see part a).  

In addition, proposed Management Plans (MPs) have the potential to provide additional habitat and reduce the likely impacts of other potential or existing threatening processes for the Spotted-tailed Quoll on the study site and adjoining lands.  In this regard:


the proposed Fuel MP will implement controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg hollow logs) for this species and it’s prey;


the proposed Feral Fauna MP will implement measures for the control of introduced predators (eg foxes and cats) that may compete for prey, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities;


the proposed Weed MP will implement measures for the control of introduced species in retained native woodland areas; 


; and


the Ecological Rehabilitation MP will contain specific protocols for the protection and management of threatened fauna species and their habitats, including for example, removal of grazing livestock, and planting of native grasses and shrubs and recommendations for the incorporation of speed limits and fauna crossing warning signs on proposed access and service roads etc.

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Spotted-tailed Quoll at this locality and is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species.  

h)
whether any threatened species, population or ecological community is at the limit of its known distribution

The known distribution of the Spotted-tailed Quoll is between southern Queensland and Tasmania, the southern half of Victoria and the south-east of South Australia.  In NSW the known distribution occurs on both sides of the Great Dividing Range.  The study area is not, therefore, at the limit of this species’ current distribution.

Conclusion
Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Spotted-tailed Quoll given that the proposed development:


will involve only limited disturbance to existing potential woodland and forest habitats being largely confined to cleared areas of the study site that constitute only marginal habitat for this species (Figure 2);


will retain the majority of existing potential foraging habitat for this species within designated Nature Conservation and Riparian Corridor Precincts (Figure 3);


will not affect a significant area of foraging habitat for this species in comparison to that to be retained on the study site and the extensive areas conserved within surrounding National Parks; and


is unlikely to create a barrier to the movement of this mobile species and is therefore unlikely to isolate an area of known habitat from currently interconnecting areas of potential habitat.

Furthermore, the Landscape Strategy and proposed Ecological Rehabilitation Management Plan have the potential to provide additional habitat for the Spotted-tailed Quoll on the study site over the longer term and to reduce the potential for existing and potential adverse impacts on this species through:


the proposed revegetation of the fringing lower slopes and riparian corridors (Figure 4);


the removal and control of weeds within areas of retained native vegetation; 


controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg hollow logs) which provide potential den sites and habitat for prey species; 




the control of feral animals, including introduced competitors (eg. Red Fox), and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities and habitat for prey species; and


the implementation of speed limits and fauna crossing warning signs along access roads.

Koala (Phascolarctos cinereus)

a) in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction

Koalas are solitary animals which occupy distinct home ranges that vary in size according to population density and the abundance of mature food resources in the area (Martin & Handasyde, 1995).  Koalas feed almost exclusively on Eucalypt foliage, but display marked selectivity as to which species and particular individual trees they will feed on.  The best habitat for a breeding koala is likely to be one with a variety of resources including food tree abundance, food tree diversity, forest structure, soil type, topographic position and disturbance history (Smith & Andrews, 1997).  

The study area contains potential koala habitat as defined by SEPP 44.  A number of the preferred feed trees of Koalas, including Grey Gum (Eucalyptus punctata), Forest Red Gum (Eucalyptus tereticornis), Manna Gum (Eucalyptus viminalis) and Thin-leaved Stringybark (Eucalyptus eugenioides) were identified on the site and in numbers exceeding 15% of total tree numbers.  Two of these tree species, Forest Red Gum and Manna Gum, are considered primary food trees and Grey Gum a secondary food tree species in the Central Coast/Sydney Basin Koala Management Area (NPWS, 2003c).  However, while Koalas are known to occur in the vicinity of the study area (Figure 9), there are no recent or historical records of a resident population or individuals on the site (Wood Family pers. comm.; NPWS Wildlife Atlas).  Furthermore, no evidence of Koalas was recorded during the recent targeted surveys for individuals in areas of potentially suitable habitat and dedicated searches for Koala droppings under potential food trees. 

Whilst it is possible that Koalas occur on site on occasion it is considered unlikely that the site supports “a resident population” of the Koala.  The study area does not, therefore, constitute “core koala habitat” as defined under SEPP 44 and it is unlikely that the proposed development will disrupt the life cycle of the species such that a local population of Koalas is placed at risk of extinction. 

Furthermore, the proposed development has been specifically located to limit the requirement for the clearing of native vegetation.  Potential adverse impacts of the proposed development on the lifecycle of local koalas will also be ameliorated by the implementation of the Ecological Rehabilitation Plan which will incorporate measures to protect and supplement available foraging habitat for the Koala on the site and possibly encourage the recruitment of individuals from surrounding areas.  In this regard the ERP will include measures to retain existing Koala food trees in the Development and Access Corridor Precincts, recommendations for appropriate Koala food trees to be used in site plantings, recommendations for the incorporation of speed limits and fauna crossing warning signs on proposed access and service roads and measures for the control of feral fauna species (in particular wild dogs) in association with the proposed Feral Fauna Species Management Plan.

(b)
in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

There are no endangered populations of Koalas listed that are of relevance to the locality under Schedule 1, Part 2 of the TSC Act.

c)
in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed

Although the study area contains potential Koala habitat, the amount of vegetation to be removed or modified within the proposed Development and Access Corridor Precincts does not constitute a significant area of known habitat for this species on a local or regional basis.  Removal of vegetation will be minimised by the careful placement of buildings and associated infrastructure within existing cleared areas of the site as far as possible and mature habitat trees are to be retained and incorporated into the landscaping design where possible.  The area of potential foraging habitat that will be affected by the proposed development is not unique in the locality and is very limited in comparison to that which will be retained within the Nature Conservation and Riparian Corridor Precincts on site and that within adjoining National Parks.  

On the basis of the above considerations, it is unlikely that the resort development would involve “a significant area of known habitat”, being modified or removed, particularly in respect of the regional distribution of the habitat for the Koala.  Furthermore, potential foraging habitat for the Koala on the study site is likely to be supplemented in the longer term given the proposed use of known Koala food trees in landscaped areas and in the revegetation of the lower slopes within the Nature Conservation and the Riparian Corridor Precincts (Figure 3).  

(d)
whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community
Koalas are a highly mobile species, particularly during dispersal and breeding phases.  Much of the study area is currently cleared and consists predominantly of a ground cover of pasture grasses with a few scattered remnant trees.  Koalas are unlikely to attempt crossings of the cleared valley floor but may move through woodland vegetation on lowland slopes around the edges of study site and along vegetated portions of the watercourses.  

The proposed Development Precincts have been located within cleared areas of the site and will not further fragment areas of native vegetation of potential relevance for this species.  The existing connectivity of forest and woodland on the lower slopes of the study site with the adjoining Wollemi and Gardens of Stone National Parks will be maintained and possibly increased as a result of the proposed revegetation of the fringing foothills on the study site.  Furthermore, the proposed revegetation works along the riparian corridors may over time increase the connectivity of potential habitat for Koala on site and on surrounding lands.

The proposed Access Corridor has also been located within existing cleared land as far as possible to avoid further habitat loss.  Traffic levels on the proposed access and service roads will be relatively light.  Nevertheless, speed limits are to be implemented and Koala crossing warning signs erected to reduce the potential for Koala road mortality and the potential for the roads to act as a barrier for this species.  

Given the above, it is unlikely that the proposed development will isolate areas of currently interconnecting or proximate habitat for the Koala if it occurs on the study site.

 (e)
whether critical habitat will be affected

No “critical habitat” of relevance to a Koala population in the locality has been declared by the Director-General of the DEC.

(f)
whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

In NSW, the Koala occurs in numerous conservation reserves along the east coast and the slopes and tablelands of the Great Dividing Range (NPWS, 1999).  Koalas are known to occur in Wollemi and Gardens of Stone National Parks adjoining the study site (Figure 9) and in other national parks in the surrounding Greater Blue Mountain World Heritage Area.  Nevertheless, the Koala is considered generally poorly represented in such conservation reserves occurring primarily in forest remnants on private land or within State Forests outside the National Parks estate (DEC, 2003c).

The proposed development has the potential to make a positive contribution to the conservation of potential foraging habitat for the Koala in the locality through the retention of habitats within the Nature Conservation and Riparian Corridor Precincts and the active rehabilitation and management of these areas to promote the long-term viability of existing ecological communities that contain preferred food trees for this species.  

(g)
whether the development or activity is of a class of development or activity that is recognised as a threatening process

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  The NSW Scientific Committee has listed the “clearing of native vegetation” as a “key threatening process” pursuant to Schedule 3 of the TSC Act.  The Final Determination for the listing includes a list of threatened species, including the Koala, which are regarded as being adversely affected by this threatening process.  Other current recognized threats to the status and distribution of the Koala, include habitat fragmentation, road mortality, predation, stress and disease (DEC, 2003c). 

The proposed development has been specifically located wthin existing cleared areas of study site and will result in only a very small reduction in the available potential foraging habitat for the Koala in the immediate locality.  Potential adverse impacts of the proposed development on any local koala population will also be ameliorated by the implementation of the Ecological Rehabilitation Plan, which will contain specific management measures for threatened fauna known or likely to occur on the study site.  In particular, the ERP will aim to protect and supplement available foraging habitat for the Koala on the site and possibly encourage the recruitment of individuals from surrounding areas.  In this regard the ERP will include measures to retain any existing Koala food trees which occur within theDevelopment and Access Corridor Precincts, recommendations for appropriate Koala food trees to be used in plantings in landscaped and rehabilitation areas, recommendations for the incorporation of speed limits and fauna crossing warning signs on proposed access and service roads and measures for the control of feral fauna species (in particular wild dogs) under the proposed Feral Fauna Species Management Plan.

On the basis of the above, the proposed development is unlikely to conform to an activity that would be considered a threatening process for the Koala at this locality.  

 (h)
whether any threatened species, population or ecological community is at the limit of its known distribution

Koalas have a fragmented distribution throughout eastern Australia, from north-east Queensland to the Eyre Peninsula in South Australia and extending west of the Great Divide along inland Rivers (Martin & Handasyde, 1995).  This species occurs in eucalypt forest and woodland, particularly productive coastal plains and broad lowland river valleys (NPWS, 1994).  In NSW, Koala populations principally occur on the central and north coastal ranges and adjacent slopes, with the largest populations located at Lismore, Coffs Harbour, Port Macquarie and Port Stephens (DEC, 2003c).  The Koala is consequently, not at the limit of its known distribution in the vicinity of the study site and the proposed development will not affect this species distributional range.

Conclusion
Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Koala given that the proposed development:


will involve only limited disturbance to existing potential woodland and forest habitats being largely confined to cleared areas of the study site (Figure 2);


will retain the majority of existing potential foraging habitat for this species within designated Nature Conservation, Riparian Corridors and Managed Pasture Precincts (Figure 3);


will not affect a significant area of foraging habitat for this species in comparison to that to be retained on the study site and the extensive areas conserved within surrounding National Parks; and


is unlikely to create a barrier to the movement of this mobile species and is therefore unlikely to isolate an area of known habitat from currently interconnecting areas of potential habitat.

Furthermore, the Landscape Strategy and proposed Ecological Rehabilitation Management Plan have the potential to provide additional habitat for the Koala on the study site over the longer term and to reduce the potential for existing and potential adverse impacts on this species through:


the proposed revegetation of the fringing lower slopes and riparian corridors (Figure 4);


the removal and control of weeds within areas of retained native vegetation; 


the control of feral animals, including predators (eg. wild dogs), and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities; and


the implementation of speed limits and Koala crossing warning signs along access roads.

Squirrel Glider (Petaurus norfolcensis)

(a)
in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction

The Squirrel Glider inhabits open, xeric forests and woodlands, much of which has been subjected to clearing and/or fragmentation for agricultural interests (NPWS, 1994).  Inland they are predominantly found in Box-Ironbark woodlands and River Red Gum forest.  

In general, Squirrel Gliders require an abundance of hollow-bearing trees and a mix of eucalypts, Acacias and Banksias (NPWS, 1999a).  Within these vegetation communities the species requires at least one flora species to flower in winter and one or more of the eucalypts should be smooth-barked (Quin, 1995).  Squirrel Gliders are an ecological specialist feeding on nectar, pollen, flowers, acacia gum and insects (Menkhorst & Collier, 1987).  They forage in the upper and lower forest canopies and in the shrub understorey (NPWS, 1999a).  

This species lives in family groups of between 2 and 10 individuals, most often comprising one male, at least 2 females and juveniles (Quin, 1995).  Births can occur throughout the year and females are capable of raising two litters in one year, with young leaving the nest at approximately 6 months but remaining within their natal range for around 1 year (Quin, 1995).  The home range of Squirrel Gliders is estimated to be between 0.65-8.55 ha.  Nightly movements are generally between 300 and 500m (Quin, 1995) with movement of males being greater than females.  This species is very agile and can glide in excess of 50m.

The Squirrel Glider was not recorded on the study site during spotlighting surveys.  However, the species is known to occur in the adjoining Wollemi National Parks (Figure 9) and could potentially occur given the presence of suitable foraging habitat.  The vegetation on the study site contains a number of preferred food species of Squirrel Gliders, including Eucalyptus melliodora, Eucalyptus tereticornis and several Acacia, Callistemon and Banksia species.  

Factors likely to disrupt the life cycle of the Squirrel Glider, should it occur on site, would include a substantial loss and/or fragmentation of foraging habitat and loss of suitable den sites.  However, the requirement for vegetation removal within the development footprint has been kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas within the identified development and access precincts (Figure 3).  These areas do not provide optimal foraging, refuge or breeding habitat for Squirrel Gliders given the sparseness of tree hollows.  

Areas of suitable forest and woodland habitat for this species, containing some potential den sites, occur on the fringing lower slopes of the site will be retained and managed within the Nature Conservation Precinct (Figure 3) and are unlikely to be adversely affected by the proposed development.  Fuel management activities within APZs along the edges of woodland fringing the Development Precincts will not modify existing potential habitats to an extent that they will no longer provide potential foraging habitat for this species.  

Potential adverse impacts of the proposed development on the lifecycle of Squirrel Gliders (if present) will be ameliorated by the implementation of the Ecological Rehabilitation Plan (ERP) which will incorporate measures to protect and supplement available potential habitat for this species over time.  In this regard the ERP will include measures to revegetate cleared lower foothills and riparian corridors through the site (Figure 4), recommendations for appropriate food trees to be used in site plantings and measures for the control of feral fauna species (including cats) in association with the proposed Feral Fauna Species Management Plan.

The most significant areas of habitat for Squirrel Gliders within the locality occurs within the surrounding National Parks estate, where large tracts of continuous habitat provide suitable large foraging areas and more abundant and widespread hollow-bearing trees for this species.  The proposed development will not affect these areas.

Given the small amount of potential Squirrel Glider habitat to be removed or modified by the proposed development and the potential habitat retained on site and in the immediate locality, it is considered unlikely that the proposed development will significantly disrupt the life cycle of a local population of Squirrel Gliders (if present) such that it is placed at risk of extinction.

b)
in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

No “endangered population” of the Squirrel Glider has been listed for this region pursuant to part 2 of Schedule 1 of the TSC Act.

(c)
in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed
The areas of the study site that will be affected by the proposed development only provide rather marginal potential habitat for Squirrel Glider and do not represent a significant area of habitat for this species within the locality or region.  Removal of vegetation will be minimised by the careful placement of buildings and associated infrastructure within existing cleared areas of the site and hollow-bearing trees where present are to be retained and incorporated into the landscaping design where possible.  The area of potential habitat that will be affected by the proposed development is not unique in the locality and is very limited in comparison to that which will be retained within the Nature Conservation and Riparian Corridor Precincts on site.  The most significant areas of habitat for the Squirrel Glider within the locality are contained within the adjoining National Parks, where extensive tracts of continuous habitat provide suitable large foraging areas and more abundant and widespread hollow-bearing trees.  

On the basis of the above considerations, it is unlikely that the resort development would involve “a significant area of known habitat”, including foraging and/or denning habitat, being modified or removed, particularly in respect of the regional distribution of the habitat for the Squirrel Glider.  Furthermore, potential foraging habitat for the Squirrel Glider on the study site is likely to be supplemented in the longer term given the proposed use of known food trees in landscaped areas and in the revegetation of the lower slopes within the Nature Conservation and the Riparian Corridor Precincts (Figure 4).  

(d)
whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community
Squirrel Gliders have large home ranges and they are believed to move up to 500m in a night.  They are a mobile an agile species and can glide up to 50m in one movement.  

The proposed access road is unlikely to create a novel barrier to the Squirrel Glider given its alignment through largely cleared areas and that individuals should eb able to negotiate successful crossings (glides) given the proposed road width and that existing forest and woodland vegetation will be retained on either side.

The proposed Development Precincts are located within cleared areas of the site and will not further fragment areas of native vegetation of potential relevance for this species.  The existing connectivity of forest and woodland on the lower slopes of the study site with the adjoining Wollemi and Gardens of Stone National Parks will be maintained and possibly increased as a result of the proposed revegetation of the fringing foothills on the study site.  Furthermore, the proposed revegetation works along the riparian corridors may over time increase the connectivity of potential habitat for Squirrel Gliders on site and on surrounding lands.

Given the above, it is unlikely that the proposed development will isolate areas of currently interconnecting or proximate habitat for the Squirrel Glider if it occurs on the study site.

 (e)
whether critical habitat will be affected

No “critical habitat” of relevance to the Squirrel Glider has been declared by the Director-General of the NPWS.

(f)
whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

The Squirrel Glider has been recorded in a number of conservation reserves within the region, including within the adjoining Wollemi NP and Blue Mountains NP.  However, it is unclear whether the species is adequately represented within conservation reserves in the greater region. 

The proposed development has the potential to make a positive contribution to the conservation of potential habitat for the Squirrel Glider in the locality through the retention of potential habitat within the Nature Conservation and Riparian Corridor Precincts and the active management of these areas to promote the long-term viability of existing ecological communities.  In addition, rehabilitation of the riparian corridor has the potential to re-establish vegetation corridors through the site linking areas of potential habitat for this species on site with that on surrounding lands (Figure 4).

 (g)
whether the development or activity is of a class of development or activity that is recognised as a threatening process

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  Relevant key threatening processes listed by the NSW Scientific Committee under Schedule 3 of the TSC Act for the Squirrel Glider include the clearing of native vegetation, the loss of hollow-bearing trees through the removal of dead trees and high frequency fires and potentially predation by the Fox and Feral cat (DEC, 2005z). 

The proposed Access Corridor and Development Precincts are located within predominantly cleared areas of the site and will at most result in only a small reduction in the available potential foraging area for the Squirrel Glider in the immediate locality should it occur on site.  The proposed development will result in the slight modification of woodland structure within the APZs that fringe the Development Precincts, however fuel management measures are unlikely to render these areas unsuitable for this species if it does occur.  It is highly unlikely that hollow-bearing trees that constitute important den sites for the Squirrel Glider will be removed or disturbed as a result of the proposed development (see parts a and c).  Proposed revegetation activities within the Nature Conservation and Riparian Corridor Precincts may provide additional habitat for this species and should improve habitat connectivity through the site over time.

In addition, proposed Management Plans (MPs) have the potential to reduce the likely impacts of other potential or existing threatening processes for the Squirrel Glider on the study site and adjoining lands.  In this regard:


the proposed Fuel MP will implement controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg understorey vegetation and hollow-bearing trees) for the Squirrel Glider;


the proposed Feral Fauna MP will implement measures for the control of potential predators (eg foxes and cats); and 


the Ecological Rehabilitation MP will contain specific protocols for the protection and management of threatened fauna species and their habitats, including for example, removal of grazing livestock, planting of food tree and shrub species,  etc.

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Squirrel Glider at this locality is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species.  

 (h)
whether any threatened species, population or ecological community is at the limit of its known distribution

The Squirrel Glider is sparsely distributed along the east coast and immediate inland districts from western Victoria to north Queensland and it is found inland as far as the Grampians of Victoria and the Pilliga and Coonabarabran areas of NSW (Quin, 1995 and NPWS, 1999a).  This species is therefore, not at the limit of its known distribution in the general vicinity of the study site.

Conclusion

Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Squirrel Glider given that the proposed development:


will involve only limited disturbance to existing potential woodland and forest habitats being largely confined to cleared areas of the study site that constitute only marginal habitat for this species (Figure 2);


will retain the majority of existing potential foraging habitat for this species within designated Nature Conservation and Riparian Corridor Precincts (Figure 3);


will not affect a significant area of potential habitat for this species in comparison to that to be retained on the study site and the extensive areas conserved within surrounding National Parks; and


is unlikely to create a barrier to the movement of this mobile species and is therefore unlikely to isolate an area of known habitat from currently interconnecting areas of potential habitat.

Furthermore, the Landscape Strategy and proposed Ecological Rehabilitation Management Plan have the potential to provide additional habitat for the Squirrel Glider on the study site over the longer term and to reduce the potential for existing and potential adverse impacts on this species through:


the proposed revegetation of the fringing lower slopes and riparian corridors and re-establishment of vegetation corridors through the site;


the removal and control of weeds within areas of retained native vegetation; 


controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg shrubby understorey and hollow-bearing trees); and


the control of feral animals, including predators (eg. cats) which may prey upon roosting gliders in tree-hollows, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities and habitat for prey species.

12.12 Yellow-bellied Sheathtail Bat (Saccolaimus flaviventris)

a) in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction

Yellow-bellied Sheathtail Bats are a wide ranging species with a distribution extending through tropical Australia to south-eastern Australia.  They occur in almost all habitats, including wet and dry sclerophyll forest, open woodland, Acacia shrubland, mallee, grasslands and desert (Churchill, 1998).  This species forages high above or in the canopy and roosts in tree hollows.  Roosts have been recorded in dead stags with colonies numbering at least 29 individuals (Rhodes & Hall, 1997).  In southern areas of Australia, this species may be migratory (Strahan, 1995).

The Yellow-bellied Sheathtail Bat was not recorded during the field investigations but is known from the region (DEC, 2005aa) and could potentially occur on site given the habitats present.  However, it is unlikely that “a viable local population” of the Yellow-bellied Sheathtail Bat (if present) would be dependent upon the small areas of native vegetation and grassland that will be removed or modified within theDevelopment and Access Corridor Precincts as part of the proposed development for their foraging, roosting or breeding requirements.  

Factors likely to disrupt the life cycle of the Yellow-bellied Sheathtail Bat are loss of roost trees, particularly when significant numbers of individuals are present, as is the case when females congregate at maternity roosts, and loss of significant areas of foraging habitat.  

The requirement for vegetation removal within the development footprint has been kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas within the identified Development Precincts (Figure 2).  Significant trees, including mature, hollow-bearing trees where present, are to be incorporated into the development precinct design to maintain resources for hollow-roosting fauna species.  Fuel management activities within APZs along the edges of woodland fringing the Development Precincts will not modify existing habitats to an extent that they will no longer provide foraging habitat for this or other microchiropteran bat species.  

Furthermore, under the proposed Landscape Strategy, the majority of the site will be managed for conservation and passive recreation (Figure 3), involving the retention and rehabilitation of representative stands of all of the vegetation types present, including those likely to be used by the Yellow-bellied Sheathtail Bat for foraging purposes if it occurs on site.  Hollow-bearing trees occur in the stands of fringing vegetation which are to be retained on the study site but are more extensive on the surrounding slopes within the National Parks.  

On the basis of the above considerations, the habitat to be removed or modified for the proposed resort development is considered unlikely to constitute critical foraging, roosting or breeding habitat for the Yellow-bellied Sheathtail Bat.  The proposed development is therefore unlikely to disrupt the lifecycle of this species such that a viable local population (if present) is likely to be placed at risk of extinction.  

b) in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

No endangered populations of the Yellow-bellied Sheathtail Bat are listed in the schedules of the TSC Act, 1995.

c) in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed

Vegetation removal within the development footprint will be kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas.  Mature hollow-bearing trees are to be retained and incorporated into the landscaping design where possible.  The area of potential foraging habitat for the Yellow-bellied Sheath-tailed Bat that will be affected by the proposed development is not unique in the locality and is very limited in comparison to that which will be retained within the Nature Conservation and Riparian Corridor Precincts on site and that within adjoining National Parks.  

On the basis of the above considerations, it is unlikely that the resort development would involve “a significant area of known habitat”, including foraging and/or roosting habitat, being modified or removed, particularly in respect of the regional distribution of the habitat for this species.

Furthermore, potential foraging habitat for the Yellow-bellied Sheath-tailed Bat on the study site is likely to be supplemented in the longer term given the proposed revegetation of the lower slopes within the Nature Conservation Precinct and the rehabilitation of the riparian corridors along Wolgan River and Carnes Creek (Figure 4).  

d) whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

The proposed development is unlikely to result in an area of known habitat becoming isolated from currently interconnecting or proximate habitat for this species given that the:

· resort infrastructure and facilities have been located in existing cleared and modified areas to reduce the total amount of vegetation clearing required and to avoid fragmentation of fauna habitats;

· the Yellow-bellied Sheathtail Bat is a strong-flying bat that feeds predominantly above the canopy or in large openings (Rhodes & Hall, 1997); and

· the Landscape Strategy includes the preservation and restoration of riparian corridors through the study site which will link areas of retained vegetation on site with that on adjoining lands and provide potential wildlife corridors through the site (Figures 4 and 5).

e) whether critical habitat will be affected

No areas of critical habitat for the Yellow-bellied Sheathtail Bat are currently listed under the Threatened Species Conservation Act, 1995.

f) whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

The Yellow-bellied Sheathtail Bat has been recorded in relatively few of the conservation reserves within the Sydney Basin region.  It has not been recorded within Wollemi NP and there are only two recorded occurrences of the species within Blue Mountains NP.  It is currently unclear if this species is adequately represented within existing conservation reserves.

The proposed development has the potential to make a positive contribution to the conservation of foraging habitat for the Yellow-bellied Sheathtail Bat and other microchirpoteran bats which may occur in the locality through the retention of habitats within the Nature Conservation and Riparian Corridor Precincts and the active rehabilitation and management of these areas to promote the long-term viability of existing ecological communities.  

g) whether the development or activity proposed is of a class of development or activity that is recognised as a threatening process

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  Relevant key threatening processes listed by the NSW Scientific Committee under Schedule 3 of the TSC Act for the Yellow-bellied Sheathtail Bat include the clearing and fragmentation of native vegetation, the removal of dead wood, dead trees and logs, high frequency fires and loss of tree-hollows and potentially predation by the Fox and Feral cat. 

The proposed development will at most result in only a small reduction in the available foraging area for the Yellow-bellied Sheathtail Bat in the immediate locality and is likely to supplement foraging habitat for this species over the longer term through proposed rehabilitation activities within the Nature Conservation and Riparian Corridor Precincts.  It is highly unlikely that any important roost sites for the Yellow-bellied Sheathtail Bat will be removed or disturbed as a result of the proposed development (see part a).  

In addition, proposed Management Plans (MPs) have the potential to provide additional habitat and reduce the likely impacts of other potential or existing threatening processes for the Yellow-bellied Sheathtail Bat on the study site and adjoining lands.  In this regard:


the proposed Fuel MP will implement controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg tree-hollows) for this species;


the proposed Feral Fauna MP will implement measures for the control of introduced predators (eg foxes and cats), and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities;


the proposed Weed MP will implement measures for the control of introduced species in retained native woodland areas; and


the Ecological Rehabilitation MP will contain specific protocols for the protection and management of threatened fauna species and their habitats, including for example, removal of grazing livestock, and planting of native grasses and shrubs etc.

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Yellow-bellied Sheathtail Bat at this locality and is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species.  

h) whether any threatened species, population or ecological community is at the limit of its known distribution.

The Yellow-bellied Sheathtail Bat occurs throughout northern and eastern Australia (Churchill 1998) and is not at the limit of its known distribution in the vicinity of the subject site.

Conclusion

Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Yellow-bellied Sheathtail Bat given that the proposed development:


will involve only limited disturbance to existing potential woodland and forest habitats being largely confined to cleared areas of the study site (Figure 2);


will retain the majority of existing foraging habitat for this species within designated Nature Conservation, Riparian Corridors and Managed Pasture Precincts (Figure 3);


will not affect a significant area of foraging habitat for this species in comparison to that to be retained on the study site and the extensive areas conserved within surrounding National Parks; 


is highly unlikely to affect any important roosting habitat for this species; and


will not create a barrier to the movement of this mobile species and is therefore unlikely to isolate an area of known habitat from currently interconnecting areas of potential habitat.

Furthermore, the Landscape Strategy and proposed Ecological Rehabilitation Management Plan have the potential to provide additional habitat for the Yellow-bellied Sheathtail Bat on the study site over the longer term through:


the proposed rehabilitation of the riparian corridors and low-lying sedgelands and revegetation of the fringing lower slopes (Figure 4);


controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg hollow-bearing trees); 


the removal and control of weeds within areas of retained native vegetation; and


the control of feral animals, including predators (eg. cats) which may prey upon roosting bats in tree-hollows, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities.

On the basis of the above considerations, it is not likely that the proposed Resort development will have a significant adverse effect on the Yellow-bellied Sheathtail Bat and a Species Impact Statement is not required for the proposed development with respect to this species.  

12.13 Eastern Freetail Bat (Mormopterus norfolkensis)

a) in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction

The Eastern Freetail Bat is a tree-roosting species that is distributed in eastern Australia from southeast Queensland to southern New South Wales.  Most recorded occurrences of the species are from dry eucalypt forest and woodland east of the Great Dividing Range (Churchill, 1998).  This species forages for flying insects both above and below the forest canopy (Allison & Hoye, 1995).

The Eastern Freetail Bat was not recorded during the field investigations but is known from the region (DEC, 2005ab) and could potentially occur on site given the forest and woodland habitats present.  Factors likely to disrupt the life cycle of the Eastern Freetail Bat, if present at this locality, are loss of roost trees and loss of significant areas of foraging habitat.  

It is unlikely that “a viable local population” of the Eastern Freetail Bat (if present) would be dependent upon the small areas of native vegetation that will be removed or modified within the Development and Access Corridor Precincts as part of the proposed development for their foraging, roosting or breeding requirements.  

The requirement for vegetation removal within the development footprint has been kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas within the identified Development Precincts (Figure 2).  Significant trees, including mature, hollow-bearing trees where present, are to be incorporated into the development precinct design to maintain resources for hollow-roosting fauna species.  Fuel management activities within APZs along the edges of woodland fringing the Development Precincts will not modify existing habitats to an extent that they will no longer provide foraging habitat for this or other microchiropteran bat species.  

Furthermore, under the proposed Landscape Strategy, the majority of the site will be managed for conservation and passive recreation (Figure 3), involving the retention and rehabilitation of representative stands of all of the vegetation types present, including those likely to be used by the Eastern Freetail Bat for foraging purposes if it occurs on site.  Hollow-bearing trees occur in the stands of fringing vegetation which are to be retained on the study site but are more extensive on the surrounding slopes within the National Parks.  

On the basis of the above considerations, the habitat to be removed or modified for the proposed resort development is considered unlikely to constitute critical foraging, roosting or breeding habitat for the Eastern Freetail Bat.  The proposed development is therefore unlikely to disrupt the lifecycle of this species such that a viable local population (if present) is likely to be placed at risk of extinction.  

b)
in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

No endangered populations of the Eastern Freetail Bat are listed in the schedules of the TSC Act, 1995.

c) in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed

Vegetation removal within the development footprint will be kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas.  Mature hollow-bearing trees are to be retained and incorporated into the landscaping design where possible.  The area of potential foraging habitat for the Eastern Freetail Bat that will be affected by the proposed development is not unique in the locality and is very limited in comparison to that which will be retained within the Nature Conservation and Riparian Corridor Precincts on site and that within adjoining National Parks.  

On the basis of the above considerations, it is unlikely that the resort development would involve “a significant area of known habitat”, including foraging and/or roosting habitat, being modified or removed, particularly in respect of the regional distribution of the habitat for this species.

Furthermore, potential foraging habitat for the Eastern Freetail Bat on the study site is likely to be supplemented in the longer term given the proposed revegetation of the lower slopes within the Nature Conservation Precinct and the rehabilitation of the riparian corridors along Wolgan River and Carnes Creek (Figure 4).  

d) whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

The proposed development is unlikely to result in an area of known habitat becoming isolated from currently interconnecting or proximate habitat for this species given that the:

· resort infrastructure and facilities have been located in existing cleared and modified areas to reduce the total amount of vegetation clearing required and to avoid fragmentation of fauna habitats;

· the Eastern Freetail Bat forages widely in search of food, over a wide range of habitats and the proposed development is unlikely to create a barrier to movement for individuals of this species; and

· the Landscape Strategy includes the preservation and restoration of riparian corridors through the study site which will link areas of retained vegetation on site with that on adjoining lands and provide potential wildlife corridors through the site (Figures 4 and 5).

e) whether critical habitat will be affected

No areas of critical habitat for the Eastern Freetail Bat are currently listed under the TSC Act.

f) whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

There are relatively few records of the Eastern Freetail Bat in conservation reserves within the Sydney Basin region and it is currently unclear if this species or its habitat are adequately represented within regional reserves.

The proposed development has the potential to make a positive contribution to the conservation of foraging habitat for the Eastern Freetail Bat and other microchirpoteran bats which may occur in the locality through the retention of forest and woodland within the Nature Conservation and Riparian Corridor Precincts and the active rehabilitation and management of these areas to promote the long-term viability of existing ecological communities which provide foraging and roosting resources for these species.  

g) whether the development or activity proposed is of a class of development or activity that is recognised as a threatening proces

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  Relevant key threatening processes listed by the NSW Scientific Committee under Schedule 3 of the TSC Act for the Eastern Freetail Bat.include the clearing and fragmentation of native vegetation, the removal of dead wood, dead trees and logs and high frequency fires resulting in the loss of tree-hollows and potentially predation by the Fox and Feral cat. 

The proposed development will at most result in only a small reduction in the available foraging area for the Eastern Freetail Bat.in the immediate locality and is likely to supplement foraging habitat for this species over the longer term through proposed rehabilitation activities within the Nature Conservation and Riparian Corridor Precincts.  It is highly unlikely that any important roost sites for the Eastern Freetail Bat.will be removed or disturbed as a result of the proposed development (see part a).  

In addition, proposed Management Plans (MPs) have the potential to provide additional habitat and reduce the likely impacts of other potential or existing threatening processes for the Eastern Freetail Bat.on the study site and adjoining lands.  In this regard:


the proposed Fuel MP will implement controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg tree-hollows) for this species;


the proposed Feral Fauna MP will implement measures for the control of introduced predators (eg foxes and cats), and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities;


the proposed Weed MP will implement measures for the control of introduced species in retained native woodland areas; and


the Ecological Rehabilitation MP will contain specific protocols for the protection and management of threatened fauna species and their habitats, including for example, removal of grazing livestock, and planting of native grasses and shrubs etc.

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Eastern Freetail Bat at this locality and is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species.  

h) whether any threatened species, population or ecological community is at the limit of its known distribution.

The Eastern Freetail Bat is distributed along the east coast of Australia from Brisbane to south of Sydney.  This species, if present, may be approaching the western limits of its distribution in the vicinity of the study site.

Conclusion

Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Eastern Freetail Bat given that the proposed development:


will involve only limited disturbance to potential woodland and forest habitats being largely confined to cleared areas of the study site (Figure 2);


will retain the majority of existing potential foraging and roosting habitat for this species within designated Nature Conservation, Riparian Corridors and Managed Pasture Precincts (Figure 3);


will not affect a significant area of foraging habitat for this species in comparison to that to be retained on the study site and the extensive areas conserved within surrounding National Parks; 


is highly unlikely to affect any important roosting habitat for this species; and


will not create a barrier to the movement of this mobile species and is therefore unlikely to isolate an area of known habitat from currently interconnecting areas of potential habitat.

Furthermore, the Landscape Strategy and proposed Ecological Rehabilitation Management Plan have the potential to provide additional habitat for the Eastern Freetail Bat on the study site over the longer term through:


the proposed rehabilitation of the riparian corridors and revegetation of the fringing lower slopes (Figure 4);


controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg hollow-bearing trees); 


the removal and control of weeds within areas of retained native vegetation; and


the control of feral animals, including predators (eg. cats) which may prey upon roosting bats in tree-hollows, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities.

On the basis of the above considerations, it is not likely that the proposed Resort development will have a significant adverse effect on the Eastern Freetail Bat and a Species Impact Statement is not required for the proposed development with respect to this species.  

12.14 Large-eared Pied Bat (Chalinolobus dwyeri)

a) in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction

The Large-eared Pied Bat forages in a range of habitat types, including open and closed forest (Hoye & Dwyer, 1995) and is often found in well-timbered areas containing gullies (DEC, 2005ac).  It roosts communally during the day in caves, mines, tunnels, culverts and other man-made structures.  Individuals have also been recorded roosting in the disused nests of Fairy Martins (Schulz, 1998.  Factors likely to disrupt the life cycle of the Large-eared Pied Bat therefore include loss or disruption of diurnal roosts and substantial loss of foraging habitat.  

The Large-eared Pied Bat was not recorded during the field investigations but is known from the locality (DEC, 2005ac) and could potentially occur on site given the habitats present.  However, it is unlikely that “a viable local population” of the Large-eared Pied Bat (if present) would be dependent upon the small areas of native vegetation that will be removed or modified within the Development and Access Corridor Precincts as part of the proposed development for their foraging, roosting or breeding requirements.  

The proposed Concept Plan (Figure 2) has been designed to retain and protect areas of existing native vegetation and habitat for native fauna on the study site and the majority of the site will be managed for conservation and passive recreation (Figure 3), involving the retention and rehabilitation of representative stands of all of the vegetation types present, including those likely to be used by the Large-eared Pied Bat for foraging purposes if it occurs.  The areas on site to be affected by the proposed buildings, associated infrastructure and asset protection zones only comprise a very small part of a much more extensive foraging resource for this wide ranging species within the surrounding National Parks estate.  

There are no known roosting caves for the Large-eared Pied Bat or other potential artificial roosting sites (eg. culverts, mines, bridges) on the study site.  Caves located on the surrounding escarpments, as well as abandoned mine adits and tunnels, may provide roost sites for this species but such features will not be disturbed as a result of the proposed development.  It is possible that proposed water course crossings (see Figure 4) may provide supplementary artificial temporary roost sites for the Large-eared Pied Bat on the study site following construction. 

On the basis of the above considerations, the habitat to be removed or modified for the proposed resort development is considered unlikely to constitute critical foraging, roosting or breeding habitat for the Large-eared Pied Bat and is therefore unlikely to disrupt the lifecycle of this species such that a viable local population is likely to be placed at risk of extinction.  

b) in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

No “endangered population” of the Large-eared Pied Bat has been listed pursuant to part 2 of Schedule 1 of the TSC Act.

c) in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed

The cleared pasture lands and fringing woodland to be affected within the proposed Development Precincts comprise only a small area of the available habitat for the Large-eared Pied Bat on the study site, the majority of which will be retained within the Nature Conservation and Riparian Corridor Precincts under the Landscape Strategy for the site (Figure 3).  The areas of the site to be affected do not constitute unique or preferred foraging habitat for this species in the immediate area, with extensive areas of similar and/or identical forest and woodland communities being widespread in adjoining National Parks and Wilderness areas.  The proposed development will not involve the removal or modification of any critical roosting habitat for the Large-eared Pied Bat (see part a) and it is possible that proposed watercourse crossings may provide additional temporary roost sites for this species if it occurs on site.  

On the basis of the above considerations, it is unlikely that the resort development would involve “a significant area of known habitat” being modified or removed, particularly in respect of the regional distribution of the habitat for this species.

d) whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

The proposed development is unlikely to result in an area of known habitat becoming isolated from currently interconnecting or proximate habitat for the Large-eared Pied Bat given the following:


resort infrastructure and facilities (eg. access roads and creek crossings) have been located in existing cleared and modified areas to reduce the total amount of vegetation clearing required and to avoid fragmentation of fauna habitats; and


the Landscape Strategy includes the preservation and restoration of riparian corridors through the study site which will link areas of retained vegetation on site with that on adjoining lands and provide potential wildlife corridors through the site (Figure 3).

e) whether critical habitat will be affected

At the time of the preparation no “critical habitat” of relevance to the Large-eared Pied Bat has been declared by the Director-General of the NPWS.

f) whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

Large-eared Pied Bats has been recorded in a number of conservation reserves within the Sydney Basin region.  These include Blue Mountains NP, Bouddi NP and Royal NP.  It is currently uncertain, however, whether this species is adequately represented in such reserves.

The proposed development has the potential to make a positive contribution to the conservation of foraging habitat for the Large-eared Pied Bat and other microchiropteran bats in the locality through the retention of habitats within the Nature Conservation and Riparian Corridor Precincts and the active rehabilitation and management of these areas to promote the longterm viability of existing ecological communities.  

g) whether the development or activity proposed is of a class of development or activity that is recognised as a threatening process

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  The NSW Scientific Committee has listed the “clearing of native vegetation” as a “key threatening process” pursuant to Schedule 3 of the TSC Act.  The Final Determination for the listing includes a list of threatened species, populations and ecological communities, which are regarded as being adversely affected by this threatening process, including the Large-eared Pied Bat.  Additional threats would include the loss or disturbance of diurnal roosts. 

The proposed development will only result in a small reduction in the available potential foraging area for the Large-eared Pied Bat in the immediate locality and is likely to supplement foraging habitat for this species over the longer term through proposed rehabilitation activities within the Nature Conservation and Riparian Corridor Precincts.  No known roost sites for the Large-eared Pied Bat will be removed or disturbed as a result of the proposed development and there is a potential that proposed watercourse crossings along the access roads, may provide temporary artificial roost sites for this species.  

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Large-eared Pied Bat at this locality.  

h) whether any threatened species, population or ecological community is at the limit of its known distribution.

The Large-eared Pied Bat occurs from south-eastern Queensland to the southern highlands region of NSW and western slopes of the great Divide (Churchill 1998).  This species is therefore not at the limit of it’s known distribution in the vicinity of the study site.

Conclusion

Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Large-eared Pied Bat given that the proposed development:


will involve only limited disturbance to existing potential habitats being largely confined to cleared areas of the study site (Figure 2);


will retain the majority of existing potential foraging habitat for this species within designated Nature Conservation, Riparian Corridors and Managed Pasture Precincts (Figure 3);


will not affect a significant area of foraging habitat for this species in comparison to that to be retained on the study site and the extensive areas conserved within surrounding National Parks; 


will not affect any known roosting caves for this species; and


will not create a barrier to the movement of this mobile species and is therefore unlikely to isolate an area of known habitat from currently interconnecting areas of potential habitat.

Furthermore, the Landscape Strategy and proposed Ecological Rehabilitation Management Plan have the potential to provide additional habitat for the Large-eared Pied Bat on the study site over the longer term through:


the proposed rehabilitation of the riparian corridors and low-lying sedgelands and revegetation of the fringing lower slopes (Figure 4);


the removal and control of weeds within areas of retained native vegetation; and


the control of feral animals, including predators (eg. cats) which may prey upon roosting bats, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities.

It is possible that proposed bridges may also provide suitable temporary roosting sites for this species on the study site after construction

On the basis of the above considerations, it is not likely that the proposed Resort development will have a significant adverse effect on the Large-eared Pied Bat and a Species Impact Statement is not required for the proposed development with respect to this species.  

Eastern Falsistrelle (Falsistrellus tasmaniensis)

a) in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable population of the species is likely to be placed at risk of extinction

This Eastern Falsistrelle occurs from southeastern Queensland to Tasmania and western Victoria.  In the northern part of its range, it most abundant at altitude being rare or absent on the coast.  This species prefers wet habitats where trees exceed 20m in height (Churchill, 1998).  It is dependent on mature trees with hollows for diurnal roosts (Phillips, 1995).  

The Eastern Falsistrelle was not recorded during the field investigations but is known from the locality (DEC, 2005ae) and could potentially occur on site given the habitats present.  Eastern Falsistrelles (if present) would likely be adversely affected by the loss of substantial areas of foraging habitat and roost trees.  

It is unlikely that “a viable local population” of this species (if present) would be dependent upon the small areas of native vegetation that will be removed or modified within the Development and Access Corridor Precincts as part of the proposed development for their foraging, roosting or breeding requirements.  These areas largely comprise open pasture with scattered trees and are not considered to provide preferred foraging habitat for the Eastern Falsistrelle.

The requirement for vegetation removal within the development footprint has been kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas within the identified Development Precincts (Figure 3).  Significant trees, including mature, hollow-bearing trees where present, are to be incorporated into the development precinct design to maintain resources for hollow-roosting fauna species, such as the Eastern Falsistrelle.  Fuel management activities within APZs along the edges of woodland fringing the Development Precincts will not modify existing habitats to an extent that they will no longer provide potential foraging habitat for this or other microchiropteran bat species.  

Furthermore, under the proposed Landscape Strategy, the majority of the site will be managed for conservation and passive recreation (Figure 3), involving the retention and rehabilitation of representative stands of all of the vegetation types present, including those that may potentially be used by the Eastern Falsistrelle for foraging purposes.  Hollow-bearing trees are not widespread but will be retained in the stands of fringing vegetation which are to be retained on the study site and are more abundant in more mature forest associated with the slopes and gullies within the surrounding national parks.  

On the basis of the above considerations, the habitat to be removed or modified for the proposed resort development is considered unlikely to constitute critical foraging, roosting or breeding habitat for the Eastern Falsistrelle.  The proposed development is therefore unlikely to disrupt the lifecycle of this species such that a viable local population is likely to be placed at risk of extinction.  

b) in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

No “endangered population” of the Eastern Falsistrelle has been listed pursuant to part 2 of Schedule 1 of the TSC Act.

c) in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed
Vegetation removal within the development footprint will be kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas.  Mature hollow-bearing trees, where present, are to be retained and incorporated into the landscaping design as far as possible.  The areas of the site that will be affected by the proposed development (largely open pasture areas with scattered trees) do not contain preferred foraging habitat for the Eastern Falsistrelle.  The vegetation that will be affected in APZS within woodland fringing the Development Precincts is not unique in the locality and is very limited in comparison to that which will be retained within the Nature Conservation and Riparian Corridor Precincts on site and that within adjoining National Parks.  

On the basis of the above considerations, it is unlikely that the proposed development would involve “a significant area of known habitat” being modified or removed, particularly in respect of the regional distribution of the habitat for the Eastern Falsistrelle.

Furthermore, potential foraging habitat for this species on the study site is likely to be supplemented in the longer term given the proposed revegetation of the lower slopes within the Nature Conservation Precinct and the rehabilitation of the riparian corridors along Wolgan River and Carnes Creek (Figure 4).  

d) whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

The proposed development is unlikely to result in an area of known habitat becoming isolated from currently interconnecting or proximate habitat for the Eastern Falsistrelle given that:


the resort infrastructure and facilities (eg. access roads and creek crossings) have been located in existing cleared and modified areas to reduce the total amount of vegetation clearing required and to avoid fragmentation of fauna habitats;


the Eastern Falsistrelle is a highly mobile species that forages widely in search of food, over a wide range of habitats and the proposed development will not form a barrier to this species movements; and open areas; and


the Landscape Strategy includes the preservation and restoration of riparian corridors through the study site which will link areas of retained vegetation on site with that on adjoining lands and provide potential wildlife corridors through the site (Figure 4).

e) whether critical habitat will be affected
At the time of the preparation no “critical habitat” of relevance to the Eastern Falsistrelle has been declared by the Director-General of the NPWS.

f) whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

Eastern Falsistrelles have been recorded in a number of conservation reserves within the Sydney Basin region including Royal National Park, Wollemi National Park and Blue Mountains National Park.  It is unclear, however, whether this species or it’s habitat is adequately represented in these reserves.

The proposed development has the potential to make a positive contribution to the conservation of foraging habitat for the Eastern Falsistrelle in the locality through the retention of habitats within the Nature Conservation and Riparian Corridor Precincts and the active rehabilitation and management of these areas to promote the long-term viability of existing ecological communities.  

g) whether the development or activity proposed is of a class of development or activity that is recognised as a threatening process

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  Relevant key threatening processes listed by the NSW Scientific Committee under Schedule 3 of the TSC Act for the Eastern Falsistrelle include the clearing and fragmentation of native vegetation, the removal of dead wood, dead trees and logs and high frequency fires which result in the loss of hollow-bearing trees and potentially predation by the Fox and Feral cat. 

The areas to be affected by the proposed development are not considered to constitute preferred foraging habitat for the Eastern Falsistrelle and constitute only a small area of potential foraging and roosting habitat for this species in the immediate locality, including extensive tracts of forest and woodland within the surrounding National Parks estate.  It is highly unlikely that any important roost sites for the Eastern Falsistrelle will be removed or disturbed as a result of the proposed development (see part a).  Larger areas of potential foraging and roosting habitat are to be retained within the Nature Conservation Precinct on site and proposed rehabilitation activities in these areas may supplement existing potential habitat for this species over the longer term.  

In addition, proposed Management Plans (MPs) have the potential to provide additional habitat and reduce the likely impacts of other potential or existing threatening processes for the Eastern Falsistrelle on the study site and adjoining lands.  In this regard:


the proposed Fuel MP will implement controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg tree-hollows) for this species;


the proposed Feral Fauna MP will implement measures for the control of introduced predators (eg foxes and cats), and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities;


the proposed Weed MP will implement measures for the control of introduced species in retained native woodland areas; and


the Ecological Rehabilitation MP will contain specific protocols for the protection and management of threatened fauna species and their habitats, including for example, removal of grazing livestock, and planting of native trees etc.

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Eastern Falsistrelle at this locality and is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species.  

h) whether any threatened species, population or ecological community is at the limit of its known distribution

The Eastern Falsistrelle occurs from southeastern Queensland to Tasmania and western Victoria and is not at the limit of its known distribution in the locality of the study site.

Conclusion

Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Eastern Falsistrelle given that the proposed development:


will involve only limited disturbance to existing potential habitats being largely confined to cleared areas of the study site (Figure 2);


will retain the majority of potential foraging habitat for this species within designated Nature Conservation and Riparian Corridor Precincts (Figure 3);


will not affect preferred foraging habitat or a significant area of potential foraging habitat for this species in comparison to that to be retained on the remainder of the study site and that within surrounding National Parks; 


will not affect any known roosting caves or sites for this species; and


will not create a barrier to the movement of this mobile species and is therefore unlikely to isolate an area of known habitat from currently interconnecting areas of potential habitat.

Furthermore, the Landscape Strategy and proposed Ecological Rehabilitation Management Plan have the potential to provide additional habitat for the Eastern Falsistrelle on the study site over the longer term through:


the proposed revegetation of the fringing lower slopes and rehabilitation of the riparian corridors (Figure 4); 


controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg hollow-bearing trees); 


the removal and control of weeds within areas of retained native vegetation; and


the control of feral animals, including predators (eg. cats) which may prey upon roosting bats, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities.

It is possible that proposed bridges may also provide suitable temporary roosting sites for this species on the study site after construction

On the basis of the above considerations, it is not likely that the proposed Resort development will have a significant adverse effect on the Eastern Falsistrelle and a Species Impact Statement is not required for the proposed development with respect to this species.  

12.15 Golden-tipped Bat (Kerivoula papuensis)

a) in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction

The Golden-tipped Bat forages in a range of habitat types including rainforest and adjacent sclerophyll forest.  This species roosts predominantly in the abandoned nests of Yellow-throated Scrubwrens and Brown Gerygone (Schulz, 1998) in rainforest gullies on small first- and second-order streams (DEC 2005).  Foraging occurs up to 2km from roosts under the canopy of rainforest and sclerophyll forest on upper slopes.  Its diet consists mainly of orb-weaving spiders, but it also takes some insect prey (Schulz, 2000).  

The Golden-tipped Bat was not recorded during the fauna investigations but is predicted to occur in the Capertee sub-region (DEC, 2005af).  This species could potentially forage on the lower vegetated foothills of the study site if present in the locality but is considered more likely to occur in habitats associated with higher slopes and gullies within the surrounding national parks.  Being located in the valley floor, the proposed development will not affect critical roosting or foraging habitat for this specialist micro bat and therefore will not disrupt the lifecycle of the species such that a viable population (if present in the locality) would be placed at risk of extinction.

b) in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised;

No endangered populations of the Golden-tipped Bat are listed under Part 2 of Schedule 1 of the TSC Act, 1995.

c) in relation to the regional distribution of  the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed;

The proposed development will not affect critical roosting habitat or preferred foraging habitat for this specialist species (see part a).  The small area of woodland vegetation to be removed or modified within the Development and Access Corridor Precincts would comprise only marginal foraging habitat for this species at best and would not constitute a significant area of habitat for the Golden-tipped Bat (if present) given the extent of woodland and forest vegetation to be retained on the study site and that on surrounding lands.

d) whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community
The proposed development does not contain known roosting or foraging habitat for the Golden-tipped Bat and being located within predominantly cleared areas of the site is highly unlikely to result in the isolation of habitat from currently interconnecting or proximate areas of habitat for this species.

e) whether critical habitat will be affected
No areas of critical habitat for the Golden-tipped Bat are currently listed under the TSC Act.

f) whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

The Golden-tipped Bat has not been recorded from many conservation reserves within the Sydney Basin region and is unlikely to be adequately represented in such reserves. 

g) whether the development or activity proposed is of a class of development or activity that is recognised as a threatening process, and

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  The NSW Scientific Committee has listed the “clearing of native vegetation” as a “key threatening process” pursuant to Schedule 3 of the TSC Act.  The Final Determination for the listing includes a list of threatened species, populations and ecological communities, which are regarded as being adversely affected by this threatening process.  Although Golden-tipped Bats are not included on this list, the loss of riparian rainforest roosting habitat and understorey habitats on upper slopes are recognised threats to the status and distribution of this species. 

As discussed above, the proposed development on the study site will not remove known or preferred roosting or foraging habitat for the Golden-tipped Bat on site or prevent the movement of individuals (if present in the locality) between roosting and foraging habitats.  Given these considerations, the proposed development is not likely to contribute to a process that threatens, or may have the capability to threaten, the survival or evolutionary development of the Golden-tipped Bat.

h) whether any threatened species, population or ecological community is at the limit of its known distribution.

The Golden-tipped Bat occurs along the east coast from Cape York to southern New South Wales.  The species would be approaching the western limit of it’s known distribution in the vicinity of the study site.

Conclusion
Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Golden-tipped Bat given that:

· the study site does not contain known or preferred foraging or roosting habitat for this species;

· will retain potential marginal foraging habitat for this species (vegetated lower slopes) within the Nature Conservation Precinct (Figure 3);

· will not create a barrier to the movement of this mobile species and is therefore unlikely to isolate an area of known habitat from currently interconnecting areas of potential habitat.

On the basis of the above considerations, it is not likely that the proposed development will have a significant adverse effect on the Large-footed Myotis and a Species Impact Statement is not required for the proposed development with respect to this species.  

12.16 Large-footed Myotis (Myotis adversus)

a) in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction

The Large-footed Myotis is considered to be widespread throughout the coastal regions of eastern and northern Australia, ranging from the Kimberley in Western Australia to Victoria and South Australia (Churchill, 1998).  It is relatively common in tropical areas but uncommon further south (NPWS, 1994), and rare in Victoria (Menkhorst & Lumsden, 1995).  Whilst regarded as having a primarily coastal distribution it does occur further inland along major rivers (Churchill, 1998).

This species has been recorded in mangroves, paperbark swamps and in a range of forest and woodland habitats (Churchill, 1998).  Large-footed Myotis are cave dwellers but are also known to roost in tree hollows, under bridges, in clumps of vegetation and in mine tunnels and stormwater drains (Menkhorst & Knight, 2001; Churchill, 1998).  Roosts are usually in close proximity to water over which the bats forage.  The large feet and hind claws are used to rake the water surface for insects and small fish, and Large-footed Myotis are known to forage in small groups of three or four (Churchill, 1998).  This species is also capable of foraging aerially taking moths, crickets, flies and beetles (Menkhorst & Knight, 2001).

The Large-footed Myotis was not recorded during the field investigations but is known from the locality (DEC, 2005ag) and could potentially occur on site given the habitats present.  Factors likely to disrupt the life cycle of the Large-footed Myotis (if present) are loss or disturbance of roost sites and foraging habitat. 

The creeklines and small farm dams on the study site provide potential foraging habitat for this species.  The farm dams exist in a degraded state as a result of livestock access, and water quality appeared poor at the time of survey.  These water bodies will be retained and rehabilitated under the landscape strategy, involving planting of native aquatic and terrestrial plant species.  The creeklines, which are also modified as a result of stock access and erosion, are also to be rehabilitated, involving bank and channel stabilisation works and replanting of riparian and wetland vegetation.  The proposed works are likely over time to improve the quality of aquatic habitats for fish and invertebrates, which constitute the main prey items for the Large-footed Myotis. 

The study site does not contain any caves, mines or drains near or above water and is consequently unlikely to provide preferred roosting or maternity sites for the Large-footed Myotis.  Whilst tree-hollows on the study site may provide temporary roost sites for this species, they are not considered a primary or critical roosting resource for the Large-footed Myotis.  Larger trees with hollows are not widespread or abundant on the study site.  Hollow-bearing trees that occur within the Development and Access Corridor Precincts are to be incorporated into the development design as far as possible and will be retained within the Nature Conservation and Managed Pasture Precincts.  Trees with hollows are more abundant and widespread in more mature forest associated with gullies and higher slopes in the surrounding National parks estate.

Given the above considerations, the proposed development will not involve the disturbance or removal of critical foraging, roosting or breeding habitat for the Large-footed Myotis and is therefore unlikely to disrupt the lifecycle of this species such that a viable local population (if present) is likely to be placed at risk of extinction.  

b) in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

No “endangered population” of the Large-Footed Myotis has been listed pursuant to Part 2 of Schedule 1 of the TSC Act.

c) in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed

The Large-footed Myotis is capable of utilising a broad range of habitat types including mangroves, paperbark swamps, rainforest, wet and dry sclerophyll forest, riparian woodland and open woodland, provided it is near water (Churchill, 1998).  Bodies of water used for foraging, range from rainforest streams to large lakes and reservoirs (Richards, 1995).  Such habitats are widespread throughout the Sydney basin region.

The proposed development will not remove potential foraging habitat for the Large-footed Myotis on site and the proposed rehabilitation of the farm dams and water courses and potential installation of supplementary water features may improve and supplement existing potential foraging habitat for this species on the study site over time.

As noted above, the proposed development will not involve the removal or modification of favoured roost sites of the Large-footed Myotis (eg. caves, stormwater drains, bridges) and it is possible that planned bridges over watercourses may provide potential roosting habitat for this species on site.  In addition, hollow-bearing trees that can also be utilised as roost sites by this species on occasion are to be incorporated into the landscaping of the Development Precincts and will be conserved within native vegetation to be retained within the proposed Nature Conservation and Riparian Corridor Precincts.

On the basis of the above considerations, and given the widespread distribution and high mobility of the Large-footed Myotis, it is highly unlikely that the proposed development, would involve “a significant area of known habitat” being modified or removed, particularly in respect of the regional distribution of the habitat for this species.

d) whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

The proposed development is unlikely to result in an area of known habitat becoming isolated from currently interconnecting or proximate habitat for the Large-footed Myotis given:

· the watercourses and farm dams on the study site that provide potential foraging habitat for the Large-footed Myotis are already largely isolated within a modified landscape (Figure 1);

· resort infrastructure and facilities have been located in existing cleared and modified areas to reduce the total amount of vegetation clearing required and to avoid fragmentation of fauna habitats; and

· microchiropteran bats in general are highly mobile and wide-ranging and the Large-footed Myotis is capable of utilising modified landscapes foraging over farm dams in fragmented rural landscapes.

e) whether critical habitat will be affected

No “critical habitat” of relevance to the Large-footed Myotis has been declared by the Director-General of the NPWS.

f) whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

The Large-footed Myotis has been recorded in a number of conservation reserves within the Sydney Basin region including Royal National Park, Wollemi National Park, Goulburn River National Park and Blue Mountains National Park.  

Due to its high mobility and wide-ranging habits, and its use of a diverse range of habitats, including modified landscapes, it is likely that the Large-footed Myotis is well-represented in numerous conservation reserves in the region.  However, the Large-footed Myotis has specific breeding and foraging requirements (eg. suitable nursery caves in proximity to water) that may not be adequately represented within existing conservation reserves on a local or regional basis. 

g) whether the development or activity proposed is of a class of development or activity that is recognised as a threatening process

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  The NSW Scientific Committee has listed the “clearing of native vegetation” as a “key threatening process” pursuant to Schedule 3 of the TSC Act.  The Final Determination for the listing includes a list of threatened species, populations and ecological communities, which are regarded as being adversely affected by this threatening process.  Although Large-footed Myotis are not included on this list as a species adversely affected by this threatening process, it is likely that clearing of foraging habitat for development and agriculture is a threat to the status and distribution of this species.  

Other serious threats to the status and distribution of the Large-footed Myotis include destruction of roosting and maternity caves and old bridges through land clearance for development and agriculture.  Drainage, salinisation, siltation and pollution of wetlands and water bodies through urban development and insecticide use from agriculture may also prove detrimental to the foraging habitat of this species.

As discussed above, the proposed development on the study site will not remove existing potential foraging habitat for the Large-footed Myotis on site and will not involve the loss of any known roost or maternity sites or prevent the movement of individuals between roosting and foraging habitats.  Given these considerations, the proposed development is not likely to contribute to a process that threatens, or may have the capability to threaten, the survival or evolutionary development of the Large-footed Myotis to any significant extent. 

In addition, proposed Management Plans (MPs) have the potential to provide additional habitat and reduce the likely impacts of other potential or existing threatening processes for the Large-footed Myotis on the study site and adjoining lands.  In this regard:


the Ecological Rehabilitation MP will contain specific protocols for the retention and rehabilitation of farm dams and the rehabilitation and revegetation of the watercourses on site;


the proposed Fuel MP will implement controlled hazard reduction burning to sustain tree-hollows of potential relevance as temporary roosting sites for this species; and


the Erosion and Sedimentation Control Plan will provide protocols and controls to be implemented to protect water courses during the construction phase of the development 

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Large-footed Myotis at this locality and is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species.  

h) whether any threatened species, population or ecological community is at the limit of its known distribution.

The distributional range of the Large-footed Myotis extends from the Kimberley in Western Australia to Victoria through NSW and Queensland.  Consequently, this species is not at “the limit of its known distribution” in the vicinity of the study site and the proposed development is highly unlikely to reduce or affect this species’ distributional range.

Conclusion

Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Large-footed Myotis given that the proposed development:

· will retain existing potential foraging habitat for this species (farm dams and watercourses) within Nature Conservation, Riparian Corridor and Managed Pasture Precincts (Figure 3);

· will not affect any known roosting or maternity caves for this species and will retain hollow-bearing trees that may provide temporary roost sites; and

· will not create a barrier to the movement of this mobile species and is therefore unlikely to isolate an area of known habitat from currently interconnecting areas of potential habitat.

Furthermore, the Landscape Strategy and proposed Ecological Rehabilitation Management Plan have the potential to improve potential habitat for the Large-footed Myotis on the study site over the longer term through:


the proposed rehabilitation of degraded watercourses and riparian corridors and farm dams; 


the construction of water crossings which may provide temporary roosting sites for this species;


the possible incorporation of additional water features into the development design; and


the control of feral animals, including predators (eg. cats) which may prey upon roosting bats.

On the basis of the above considerations, it is not likely that the proposed development will have a significant adverse effect on the Large-footed Myotis and a Species Impact Statement is not required for the proposed development with respect to this species.  

12.17 Greater Broad-nosed Bat (Scoteanax rueppellii)

a)
in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction
The Greater Broad-nosed Bat occurs along the east-coast of Australia inhabiting moist gullies and river systems from the Atherton Tableland in QLD to southern NSW.  The distributional stronghold of the Greater Broad-nosed Bat is regarded as the north-east of NSW (H. Parnaby, in NPWS, 1994) particularly in the gullies and river systems draining the Great Dividing Range (Hoye & Richards, 1995). 

The Greater Broad-nosed Bat is found in a variety of habitats from dry woodland to tall, wet forests but does not occur at altitudes above 500m (Hoye & Richards, 1995), except in the very north of its range where it has been recorded at 780m (Churchill, 1998).  This species roosts in tree-hollows, tree branches and in the roofs of old buildings.  Its flight pattern is suited to open eucalypt woodlands and forests particularly because it has limited manoeuvrability and is a noticeably slow flier.  It feeds on slow flying prey (such as large moths) but will also feed on ground beetles that are ‘hawked’ for within 20m of the ground along rows of trees which line creeks and small rivers and the edges of patches of woodland in otherwise cleared paddocks (Churchill, 1998).  

The Greater Broad-nosed Bat was not recorded during the field investigations but is known from the locality (DEC, 2005ah) and could potentially occur on site given the habitats present.  Factors likely to disrupt the life cycle of the Greater Broad-nosed Bat (if present) are loss of roost trees, particularly when significant numbers are present as is the case when females are congregated at maternity roosts, and loss of substantial areas of foraging habitat. 

It is unlikely that “a viable local population” of this species (if present) would be dependent upon the small areas of native vegetation that will be removed or modified within the Development and Access Corridor Precincts as part of the proposed development for their foraging, roosting or breeding requirements.  

Vegetation removal within the development footprint has been kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas within the identified Development Precincts (Figure 3).  Significant trees, including mature, hollow-bearing trees (where present), are to be incorporated into the development precinct design where possible to maintain resources for hollow-roosting fauna species, such as the Greater Broad-nosed Bat.  Fuel management activities within APZs along the edges of woodland fringing the Development Precincts will not modify existing habitats to an extent that they will no longer provide potential foraging habitat for this or other microchiropteran bat species.  

Furthermore, under the proposed Landscape Strategy, the majority of the site will be managed for conservation and passive recreation (Figure 3), involving the retention and rehabilitation of representative stands of all of the vegetation types present, including those that may potentially be used by the Greater Broad-nosed Bat for foraging purposes.  Of particular potential relevance for this species will be the revegetation and rehabilitation of riparian corridors along the water courses on the study site.  Hollow-bearing trees occur in the stands of fringing vegetation which are to be retained on the study site and are more abundant and widespread in areas of more mature forest associated with the gullies and surrounding slopes of the National Parks lands.  

On the basis of the above considerations, the habitat to be removed or modified for the proposed development is considered unlikely to constitute critical foraging, roosting or breeding habitat for the Greater Broad-nosed Bat.  The proposed development is therefore unlikely to disrupt the lifecycle of this species such that a viable local population is likely to be placed at risk of extinction.  

b)
in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised
No “endangered population” of the Greater Broad-nosed Bat has been listed pursuant to Part 2 of Schedule 1 of the TSC Act.   

c)
in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed

Vegetation removal within the development footprint will be kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas.  Mature hollow-bearing trees, where present, are to be retained and incorporated into the landscaping design as far as possible.  The areas of the site that will be affected by the proposed development (largely open pasture areas with scattered trees) do not contain preferred foraging habitat for the Greater Broad-nosed Bat.  The vegetation that will be affected in APZS within woodland fringing the Development Precincts is not unique in the locality and is very limited in comparison to that which will be retained within the Nature Conservation and Riparian Corridor Precincts on site (Figure 3) and that within adjoining National Parks.  

Additionally, it is likely that the total area of potential foraging habitat (and possibly roost sites) for the Greater Broad-nosed Bat on the study site will be supplemented over the longer term through the proposed rehabilitation of the Riparian Corridor Precinct and the proposed revegetation and rehabilitation of forest and woodland habitats within the Nature Conservation Precinct (Figure 3).   

On the basis of the above considerations, it is unlikely that the proposed development would involve “a significant area of known habitat” being modified or removed, particularly in respect of the regional distribution of the habitat for the Greater Broad-nosed Bat.

d)
whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

The proposed development is unlikely to result in an area of known habitat becoming isolated from currently interconnecting or proximate habitat for the Greater Broad-nosed Bat given that:

· the resort infrastructure and facilities have been located in existing cleared and modified areas to reduce the total amount of vegetation clearing required and to avoid fragmentation of fauna habitats;

· the Greater Broad-nosed Bat is a large, strong-flying bat that is capable of utilising modified landscapes and which is known to utilise anthropogenic breaks in woodland and forest for foraging activities (Hoye & Richards, 1995; Churchill, 1998).  The proposed development will not create a barrier to the movement of individuals of this species; and

· the Landscape Strategy includes the preservation and restoration of riparian corridors through the study site which will link areas of retained vegetation on site with that on adjoining lands and provide potential wildlife corridors through the site (Figures 4 and 5).

e)
whether critical habitat will be affected

No “critical habitat” of relevance to the Greater Broad-nosed Bat has been declared by the Director-General of the NPWS.

f)
whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

The Greater Broad-nosed Bat has been recorded in a number of conservation reserves within the Sydney Basin region including the Blue Mountains National Park, Wollemi National Park, Goulburn River National Park and Yengo National Park.  It is currently unclear, however, if the Greater Broad-nosed Bat or its habitat is adequately represented in these reserves.

The proposed development has the potential to make a positive contribution to the conservation of foraging habitat for the Greater Broad-nosed Bat in the locality through the retention of habitats within the Nature Conservation and Riparian Corridor Precincts and the active rehabilitation and management of these areas to promote the long-term viability of existing ecological communities.  

g)
whether the development or activity proposed is of a class of development or activity that is recognised as a threatening process

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  Relevant key threatening processes listed by the NSW Scientific Committee under Schedule 3 of the TSC Act for the Greater Broad-nosed Bat include the clearing and fragmentation of native vegetation, the removal of dead wood, dead trees and logs and high frequency fires which result in the loss of hollow-bearing trees and potentially predation by the Fox and Feral cat. 

The proposed development will at most result in only a small reduction in the available foraging area for the Greater Broad-nosed Bat in the immediate locality and is likely to supplement foraging habitat for this species over the longer term through proposed revegetation and rehabilitation activities within the Riparian Corridor and Nature Conservation Precinct.  It is highly unlikely that any important roost sites for the Greater Broad-nosed Bats are will be removed or disturbed as a result of the proposed development (see part a).  Larger areas of potential foraging and roosting habitat are to be retained within the Nature Conservation Precinct on site and within extensive forested habitats in surrounding National Parks.

In addition, proposed Management Plans (MPs) have the potential to provide additional habitat and reduce the likely impacts of other potential or existing threatening processes for the Greater Broad-nosed Bat on the study site and adjoining lands.  In this regard:


the proposed Fuel MP will implement controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg tree-hollows) for this species;


the proposed Feral Fauna MP will implement measures for the control of introduced predators (eg foxes and cats), and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities;


the proposed Weed MP will implement measures for the control of introduced species in retained native woodland areas; and


the Ecological Rehabilitation MP will contain specific protocols for the protection and management of threatened fauna species and their habitats, including for example, removal of grazing livestock, and planting of native trees etc.

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Greater Broad-nosed Bat at this locality and is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species.  

h)
whether any threatened species, population or ecological community is at the limit of its known distribution.

The Greater Broad-nosed Bat occurs along the east-coast of Australia inhabiting moist gullies and river systems from the Atherton Tableland in QLD to southern NSW.  The distributional stronghold of the Greater Broad-nosed Bat is regarded as the north-east of NSW (H. Parnaby, in NPWS, 1994) particularly in the gullies and river systems draining the Great Dividing Range (Hoye & Richards, 1995).  The Greater Broad-nosed Bat would be approaching the western limit of its known distribution in the vicinity of the study site.  However, the proposed development will not reduce or affect this species’ distributional range.

Conclusion

Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Greater Broad-nosed Bat given that the proposed development:

· will involve only limited disturbance to existing potential forest and woodland habitats being largely confined to cleared areas of the study site (Figure 2);

· will retain the majority of potential foraging and roosting habitat for this species within designated Nature Conservation and Riparian Corridor Precincts (Figure 3);

· will not affect a significant area of foraging habitat for this species in comparison to that to be retained on the study site and the extensive areas conserved within surrounding National Parks; and

· will not create a barrier to the movement of this mobile species and is therefore unlikely to isolate an area of known habitat from currently interconnecting areas of potential habitat.

Furthermore, the Landscape Strategy and proposed Ecological Rehabilitation Management Plan have the potential to provide additional habitat for the Greater Broad-nosed Bat on the study site over the longer term through:


the proposed rehabilitation of the riparian corridors and the revegetation of fringing lower slopes within the Nature Conservation Precinct (Figure 4);


controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg hollow-bearing trees); 


the removal and control of weeds within areas of retained native vegetation; and


the control of feral animals, including predators (eg. cats) which may prey upon roosting bats in tree-hollows, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities.

On the basis of the above considerations, it is not likely that the proposed development will have a significant adverse effect on the Greater Broad-nosed Bat and a Species Impact Statement is not required for the proposed development with respect to this species.  

12.18 Eastern Cave Bat (Vespadelus troughtoni)

a)
in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction

The Eastern Cave Bat was not recorded during the field investigations but is known from the region (DEC, 2005ai) and could potentially forage within the study site given the habitats present.  

Factors likely to disrupt the life cycle of the Eastern Cave Bat (if present in the locality) are loss or disruption of diurnal roosts, particularly when significant numbers are present as is the case when females are congregated at maternity roosts, and substantial loss of foraging habitat.  Roosts are normally located in caves but can also occur in man-made structure such as mines, culverts and drains (Parnaby, 1995).  They have also been recorded roosting in the disused nests of Fairy Martins (Schulz, 1998).  Caves are not present on the study site which occupies the valley floor and fringing lower slopes.  Sandstone cliff lines with numerous caves surround the site but these features will not be affected by the proposed development. 

The Eastern Cave Bat forages in a range of habitat types including open and closed forest (Parnaby, 1995).  Although some vegetation is likely to be removed for the proposed access road and development, vegetation removal within the development footprint will be minimised by the careful placement of resort facilities and infrastructure in existing cleared areas.  The relatively small amount of vegetation likely to be removed comprises only a small part of a much more extensive foraging resource in the locality and region.  Fuel management activities within APZs along the edges of woodland fringing the Development Precincts will not modify existing habitats to an extent that they will no longer provide potential foraging habitat for this or other microchiropteran bat species that do or may occur.  

Furthermore, under the proposed Landscape Strategy, the majority of the site will be managed for conservation and passive recreation (Figure 3), involving the retention and rehabilitation of representative stands of all of the vegetation types present, including those that may potentially be used by the Eastern Cave Bat for foraging purposes.  

On the basis of the above considerations, the habitat to be removed or modified for the proposed development is considered unlikely to constitute critical foraging, roosting or breeding habitat for the Eastern Cave Bat.  The proposed development is therefore unlikely to disrupt the lifecycle of this species such that a viable local population (if present) is likely to be placed at risk of extinction.  

b)
in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

No “endangered population” of the Eastern Cave Bat has been listed pursuant to Part 2 of Schedule 1 of the TSC Act.   

c)
in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed

The proposed development is highly unlikely to involve “a significant area of known habitat” being modified or removed, particularly in respect of the regional distribution of the habitat for the Eastern Cave Bat.  Vegetation removal within the development footprint will be kept to a minimum by the careful placement of resort facilities and infrastructure in existing cleared areas.  The vegetation that will be affected in APZS within woodland fringing the Development Precincts is not unique in the locality and is very limited in comparison to that which will be retained within the Nature Conservation and Riparian Corridor Precincts on site and that within adjoining National Parks.  

Furthermore, potential foraging habitat for this species on the study site is likely to be supplemented in the longer term given the proposed revegetation of the lower slopes within the Nature Conservation Precinct and the rehabilitation of the riparian corridors along Wolgan River and Carnes Creek (Figure 3).  

d)
whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

The proposed development is unlikely to result in an area of known habitat becoming isolated from currently interconnecting or proximate habitat for the Eastern Cave Bat given that:

· the resort infrastructure and facilities have been located in existing cleared and modified areas to reduce the total amount of vegetation clearing required and to avoid fragmentation of fauna habitats;

· the Eastern Cave Bat is a slow-flying bat that if required should be able to cross the proposed development for foraging and roosting purposes and the proposed development is unlikely to create a barrier to movement for individuals of this species; and

· the Landscape Strategy includes the preservation and restoration of riparian corridors through the study site which will link areas of retained vegetation on site with that on adjoining lands and provide potential wildlife corridors through the site (Figure 4).

e)
whether critical habitat will be affected

No “critical habitat” of relevance to the Eastern Cave Bat has been declared by the Director-General of the NPWS.

f)
whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region;

The Eastern Cave Bat has been recorded from few conservation reserves within the Sydney Basin region.  These include Yengo NP and Goulburn River NP.  It is currently unclear, however, whether this species or its habitat is adequately represented in these reserves.

The proposed development has the potential to make a positive contribution to the conservation of foraging habitat for the Eastern Cave Bat and other microchiropteran bats which may occur in the locality through the retention of habitats within the Nature Conservation and Riparian Corridor Precincts and the active rehabilitation and management of these areas to promote the long-term viability of existing ecological communities.  

g)
whether the development or activity proposed is of a class of development or activity that is recognised as a threatening process

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  The NSW Scientific Committee has listed the “clearing of native vegetation” as a “key threatening process” pursuant to Schedule 3 of the TSC Act.  The Final Determination for the listing includes a list of threatened species, populations and ecological communities, which are regarded as being adversely affected by this threatening process.  Eastern Cave Bats are not included on this list, however, it is likely that clearing of substantial areas of foraging habitat would pose a threat to the status and distribution of this species.  Other threats to the conservation of this species include the destruction of roosting and maternity caves and old bridges through land clearance for development and agriculture.  

The proposed development will at most result in only a small reduction in the available foraging area for the Eastern Cave Bat in the immediate locality and is likely to supplement potential foraging habitat for this species over the longer term through proposed rehabilitation activities within the Nature Conservation and Riparian Corridor Precincts.  No known roost sites for the Eastern Cave Bat will be removed or disturbed as a result of the proposed development and there is a potential that proposed watercourse crossings along the proposed access roads, may provide temporary artificial roost sites for this species.  

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for the Eastern Cave Bat at this locality.  

h)
whether any threatened species, population or ecological community is at the limit of its known distribution.

The Eastern Cave Bat would be approaching the southern limit of its known distribution in the vicinity of the study site.  However, the proposed development will not reduce or affect this species’ distributional range.

Conclusion

Development of the study site as proposed under the Concept Plan and Landscape Strategy is unlikely to impose a significant affect on the Eastern Cave Bat given that the proposed development:

· will involve only limited disturbance to existing potential forest and woodland habitats being largely confined to cleared areas of the study site (2);

· will retain the majority of potential foraging habitat for this species within designated Nature Conservation and Riparian Corridor Precincts (Figure 3);

· will not affect a significant area of foraging habitat for this species in comparison to that to be retained on the study site and the extensive areas conserved within surrounding National Parks; 

· will not affect any known roosting or maternity caves for this species; and

· will not create a barrier to the movement of this mobile species and is therefore unlikely to isolate an area of known habitat from currently interconnecting areas of potential habitat.

Furthermore, the Landscape Strategy and proposed Ecological Rehabilitation Management Plan have the potential to provide additional habitat for the Eastern Cave Bat on the study site over the longer term through:

· the proposed rehabilitation of the riparian corridors and the revegetation of fringing lower slopes within the Nature Conservation Precinct (Figure 4);

· the removal and control of weeds within areas of retained native vegetation; and

· the control of feral animals, including predators (eg. cats) which may prey upon roosting bats, and herbivores (eg. rabbits, goats) that may have a detrimental effect on vegetation regeneration and alter the floristics and structure of native plant communities.

On the basis of the above considerations, it is not likely that the proposed development will have a significant adverse effect on the Eastern Cave Bat (if it occurs in the locality) and a Species Impact Statement is not required for the proposed development with respect to this species.  

12.19 Rosenberg’s Goanna (Varanus rosenbergi)

(a) in the case of a threatened species, whether the life cycle of the species is likely to be disrupted such that a viable local population of the species is likely to be placed at risk of extinction

Rosenberg’s Goanna is a conspicuous and diurnal species.  It was not recorded during the current surveys but could potentially occur on the vegetated lowland slopes within the study site and a number of termite mounds that provide potential nesting sites occur within nearby adjoining habitat.  However, the study site is not considered to constitute preferred habitat for this species, which is known to occur in extensive sandstone habitats on the higher slopes within the adjoining Wollemi NP (Figure 9).  

The proposed development will largely be confined to existing cleared areas and is consequently unlikely to have an impact on areas of potential woodland habitat for Rosenberg’s Goanna on the study site.  The small area of woodland habitat within APZs fringing the Development Precincts that will be managed for fuel reduction purposes is not considered to represent an area of significant habitat for this species and will continue to provide foraging habitat for this species should it occur on the study site.  More extensive areas of similar habitat will be retained within the Nature Conservation precinct of the site and the proposed development will not have an adverse impact on larger areas of more suitable habitat for this species in adjoining national parks.

On the basis of the above considerations, the habitat to be removed or modified for the proposed development is considered unlikely to constitute critical foraging or breeding habitat for Rosenberg’s Goanna.  The proposed development is therefore unlikely to disrupt the lifecycle of this species such that a viable local population (if present in the general area) is likely to be placed at risk of extinction.  

(b) in the case of an endangered population, whether the life cycle of the species that constitutes the endangered population is likely to be disrupted such that the viability of the population is likely to be significantly compromised

No “endangered population” of Rosenberg’s Goannas has been listed pursuant to part 2 of Schedule 1 of the TSC Act.

(c) in relation to the regional distribution of the habitat of a threatened species, population or ecological community, whether a significant area of known habitat is to be modified or removed

Rosenberg’s Goanna was not recorded during the field investigations and the study site contains only marginal habitat for this species.  The woodland fringing the Development Precincts, which will be modified for fuel management purposes, constitutes only a small area of similar woodland habitat on the site and is insignificant in comparison to the extensive tracts of preferred habitat on the higher slopes of adjoining national parks. 

On the basis of the above, the proposed access road and resort development is unlikely to involve a significant area of known habitat for Rosenberg’s Goanna being removed or modified on a local or regional basis.

(d) whether an area of known habitat is likely to become isolated from currently interconnecting or proximate areas of habitat for a threatened species, population or ecological community

The study site does not constitute known habitat for Rosenberg’s Goanna.  The proposed development is unlikely to result in an area of potential habitat for this species to become isolated from currently interconnecting or proximate areas of habitat given the location of the development within existing cleared areas and that connectivity will be maintained between the fringing wooded lower slopes of the study site and adjoining national parks.  Furthermore, the proposed revegetation works, in particular along the riparian corridors, may over time increase the connectivity between areas of potential habitat for Rosenberg’s Goanna on site and on surrounding lands.

(e) whether critical habitat will be affected

The Director-General of the NPWS has declared no “critical habitat” of relevance to the Rosenberg’s Goanna.

(f) whether a threatened species, population or ecological community, or their habitats, are adequately represented in conservation reserves (or other similar protected areas) in the region

This species requires large areas of habitat and is sparsely distributed within its range.  It is known to occur within Wollemi NP adjoining the study site and in Blue Mountains NP in the wider region.  However, given the infrequent occurrence of this species within its range, it is unlikely it is adequately represented within conservation reserves on a local or regional basis. 

(g) whether the development or activity is of a class of development or activity that is recognised as a threatening process

A threatening process is defined under the TSC Act as “a process that threatens, or may have the capability to threaten, the survival or evolutionary development of species, populations or ecological communities”.  Relevant key threatening processes listed by the NSW Scientific Committee under Schedule 3 of the TSC Act for Rosenberg’s Goanna include the clearing and fragmentation of native vegetation, the removal of dead wood, dead trees and logs, high frequency fires and potentially, predation by the Fox and feral cat (DEC, 2005aj).  Other threats include the removal of termite mounds and road mortality (DEC, 2005aj). 

The proposed Access Corridor and Development Precincts are located within cleared areas of the site and will not remove substantial areas or fragment areas of native woodland vegetation of potential relevance for Rosenberg’s Goanna if it occurs on site. Proposed revegetation activities within the Nature Conservation and Riparian Corridor Precincts may provide additional habitat for this species and proposed riparian corridor revegetation will aim to reconnect vegetation through the site with that on adjoining lands over time.

In addition, proposed Management Plans (MPs) have the potential to provide additional habitat and reduce the likely impacts of other potential or existing threatening processes for this species on the study site and adjoining lands.  In this regard:

· the proposed Fuel MP will implement controlled hazard reduction burning to promote floristic and structural diversity and sustain suitable resources (eg woody ground debris) for this species;

· the proposed Feral Fauna MP will implement measures for the control of introduced predators (eg foxes, dogs and cats);

· the implementation of speed limits and fauna crossing warning signs along access roads; and

· the Ecological Rehabilitation MP will contain specific protocols for the protection and management of threatened fauna species and their habitats, including for example, removal of grazing livestock and planting of native species.

On the basis of the above, the proposed development is unlikely to conform to a activity that would be considered a threatening process for Rosenberg’s Goanna at this locality and is unlikely to constitute “a process that threatens, or may have the capability to threaten, the survival or evolutionary development” of this species.  

(h) whether any threatened species, population or ecological community is at the limit of its known distribution

In NSW, Rosenberg’s Goanna has a somewhat disjointed distribution occurring in Sydney sandstone in Wollemi National Park adjoining the study site, in the Goulburn and ACT regions and near Cooma in the south.  The study site is consequently located in the vicinity of the species’ western distributional limit.

Conclusion

Rosenberg’s Goanna was not recorded during the field investigations and the study site contains only marginal habitat for this species. Whilst Rosenberg’s Goanna could potentially occur on occasion, the habitat to be removed or modified for the proposed development is considered unlikely to constitute critical foraging or breeding habitat for this species and constitutes only a small area of similar woodland habitat that will be retained on site and is insignificant in comparison to the extensive tracts of preferred habitat on the higher slopes of adjoining national parks. 

On the basis of the above considerations, it is not likely that the proposed Resort development will have a significant adverse effect on Rosenberg’s Goanna and a Species Impact Statement is not required for the proposed development with respect to this species.
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