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EXECUTIVE SUMMARY

This Species Impact Statement (SIS) has been prepared by nghenvironmental for Queanbeyan City Council
(QCC) to assess the potential impacts on threatened species, populations and communities that would
result from the construction and operation of the extension of Ellerton Drive, between East Queanbeyan
and Karabar. The total development footprint (the subject site) is approximately 26 ha in area, 4.6km long,
and ranges in width from approximately 40 m to 110 m.

This SIS evaluates in detail the potential impacts to flora and fauna species and communities listed as
threatened in NSW. In addition, this report also considers the potential for impacts to species and
communities listed at the Commonwealth level to avoid duplication of the assessment process. The
Director-General of the NSW Department of Premier and Cabinet (which includes the Office of
Environment and Heritage) provided assessment requirements (Director General’s Requirements; DGRs)
for the Species Impact Statement on 22 June 2012. These requirements directed that five species of flora,
15 species of fauna, all threatened microchiropteran bats (including the Greater Long-eared Bat) and one
ecological community would be the subjects of the SIS. An initial assessment, including database and
literature reviews was conducted by nghenvironmental to identify the potential for other threatened
species, populations and communities to be impacted by the proposal. This assessment identified one
additional flora species, the Hoary Sunray, that also had the potential to be impacted. This species was also
included as subject species of the SIS.

Each of the ‘subject species’ and communities was considered as to whether it would be likely to be
affected by the proposal, using existing information from previous assessments and surveys conducted in
the locality, threatened species databases, peer-reviewed journals as well as additional surveys and
assessments, specific to this proposal and undertaken after the receipt of the DGRs. As a result, one
threatened flora species, one Endangered Ecological Community and 13 threatened fauna species were
determined to be likely to be ‘affected’” and were subjected to detailed species impact assessment:

e Hoary Sunray (Leucochrysum albicans var. tricolor)?

e  White Box-Yellow Box-Blakely’s Red Gum Grassy Woodland (Box-Gum Woodland)?
*  Pink-tailed Worm-lizard (Aprasia parapulchella)?

e Rosenberg’s Goanna (Varanus rosenbergi)

e Brown Treecreeper (eastern subspecies) (Climacteris picumnus victoriae)
e Scarlet Robin (Petroica boodang)

e Hooded Robin (south eastern form) (Melanodryas cucullata cucullata)

e Diamond Firetail (Stagonopleura guttata)

e Painted Honeyeater Painted Honeyeater (Grantiella picta)

e Gang-gang Cockatoo (Callocephalon fimbriatum)

e Speckled Warbler (Pyrrholaemus saggitatus)

e Koala (Phascolarctos cinereus)

e Eastern False Pipistrelle (Falsistrellus tasmaniensis)

e Eastern Bent-wing Bat (Miniopterus schreibersii)

! Listed Federally under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)

2 Listed under both the NSW Threatened Species Conservation Act 1995 (TSC Act) and Federal EPBC Act
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e Golden Sun Moth (Synemon plana)?

In accordance with the DGRs, the potential effects of the proposal were assessed for each of these species
based on known and potential local occurrences, local and regional abundance, habitat utilisation,
distribution and condition of local and regional habitat, corridors and conservation status. The assessment
identified that potential effects include the removal of habitat, degradation of local corridors and linkages
and the reduction in the availability of important habitat features, such as hollow-bearing trees and termite
mounds. Of the 26 ha within the subject site, approximately 19 ha of native vegetation and habitat will be
impacted with the remainder consisting of highly disturbed, exotic or planted vegetation., This includes
4ha of Box-Gum Woodland (as defined by the TSC Act and EPBC Act) in moderate to good condition,
approximately 13ha of habitat for Rosenberg’s Goanna, approximately 11ha of habitat for the Speckled
Warbler and Gang-gang Cockatoo and approximately 8ha of habitat for the Eastern False Pipistrelle.
Smaller areas of potential habitat will be removed for other subject fauna species. Forty-one hollow-
bearing trees and 16 termite mounds would be removed.

Operational impacts, after construction is complete, would include indirect impacts from ‘edge effects’
such as weed invasion and pollution. There is the potential for increased fauna injury or mortality from the
introduction of traffic into the area and the presence of the road corridor has the potential to adversely
affect a range of terrestrial fauna, including Rosenberg’s Goanna as it presents a barrier to movement and
fragments existing habitat.

A package of ameliorative measures has been developed to mitigate the potential impacts of the proposal
on subject species and communities and compensate for the residual impacts that cannot be avoided or
mitigated; this includes the development of an offset strategy. These measures will also reduce the level
of impact to a broader range of flora and fauna species, not specifically considered in this SIS. Ameliorative
measures include:

e  Specific timing of works to avoid fauna breeding periods

e Pre-clearance fauna surveys

e Relocation of habitat features

e Best practice soil and water management

e Fauna fencing and underpasses

e Advisory signage alerting drivers to the presence of fauna

e Maintenance of an 80km speed limit

e A vegetation management plan for the site, including weed management and site
rehabilitation sub-plans

e Long-term monitoring and adaptive management

o  Offsetting of residual impacts

Assuming the effective implementation of the proposed ameliorative measures, an assessment of
significance of likely effects was undertaken for each subject species and community to characterise the
resulting impacts. The assessments concluded that, of the one Endangered Ecological Community (Box-
Gum Woodland EEC) and 13 fauna species assessed, the proposal is considered to have a significant impact
on the Box-Gum Woodland EEC community and two threatened fauna species: the Rosenberg’s Goanna
and Speckled Warbler. One individual of the Speckled Warbler was recorded during the survey and is
considered to be a permanent resident of the study area, specifically in an area north of the Queanbeyan
River. The Rosenberg’s Goanna was not detected during the survey program but is known to occur in the
locality and it is considered that the study area includes habitat that forms part of the home range for this
species. Significant impacts are not expected for any of the other subject species and communities
assessed.
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PREFACE

This Species Impact Statement has been prepared by nghenvironmental Pty Ltd in accordance with the
requirements of Sections 109 and 110 of the NSW Threatened Species Conservation Act 1995 and with
regard to the requirements as notified by the Director General of the Department of Premier and Cabinet,
Office of Environment and Heritage, in correspondence dated 22 June 2012.

[ Mg

Dave Maynard
Senior Ecologist

nghenvironmental Pty. Ltd. ACN: 124 444 622

DECLARATION

I, Eli Ramsland, of Queanbeyan City Council, being the applicant for the development consent for the
proposed Ellerton Drive extension within the Queanbeyan LGA, have read and understood this Species
Impact Statement. | understand the recommendations made in the statement and accept that they may
be imposed as conditions of consent or concurrence for the action proposed.

Eli Ramsland

Contracts Engineer
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DEFINITIONS

Affected species

Assessments of
Significance

Threatened entity

Key Threatening
Processes

Known habitat
Locality

Local population

Potential habitat

Study area

Subject site

Subject species
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Subject species determined by nghenvironmental as species likely to be affected
by the proposal.

Refers collectively to impact assessments made under the TSC Act’s Threatened
Species Assessment Guidelines: The Assessments of Significance (DECCW 2007)
and the EPBC Act’s Significant Impact Guidelines (DEH 2006) to characterise the
significance of impacts on specific entities.

A species, population or ecological community listed under the NSW TSC Act or
Commonwealth EPBC Act.

Listed under the TSC Act, Key Threatening Processes are defined as “...the things
that threaten - or could threaten - the survival or evolutionary development of
species, populations or ecological communities”.

An area where a species has been recorded.
The area within a 10km radius of the Subject site (Euclidean distance).

The population that occurs within the study area or that is contiguous or
interconnected with the population within the study area.

An area of habitat consistent with the characteristics of known habitats, usually
supported by local records, of the entity in question.

Includes the ‘subject site’ and any additional areas which are likely to be affected
indirectly by the proposal; defined for this SIS as the area 80m either side of the
centre line of the proposed road.

Follows the definition provided by OEH in the 2007 Threatened species
assessment guidelines: The Assessment of Significance; that area subject to direct
impact as a result of the proposal.

Species identified by OEH in the DGRs to have potential to be affected by the
proposal. Additionally, nghenvironmental have included an entity considered to
have potential to be affected.
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1 CONTEXTUAL INFORMATION

1.1 INTRODUCTION

This Species Impact Statement (SIS) has been prepared to assess the impacts of the proposed Ellerton Drive
Extension (the Proposal) on threatened species, populations and communities listed under the NSW
Threatened Species Conservation Act 1995 (TSC Act). It also provides a pathway for assessing impacts to
threatened species and communities listed at a Commonwealth level, under the Environment Protection
and Biodiversity Conservation Act 1999 (EPBC Act). The inclusion of Commonwealth listed entities avoids
duplication of the assessment process.

The purpose of this SIS is:

e toidentify the issues pertaining to threatened species, populations, ecological communities
or their habitats, and provide appropriate amelioration for adverse impacts resulting from
the action; and

e to assist the consent or approval authorities in the assessment of the proposal pursuant to
the Environmental Planning and Assessment Act 1979 (EP&A Act).

The list of subject species to be considered, along with specific requirements for survey and assessment,
have been provided in the SIS Director General’s Requirements (DGRs) for this Proposal, issued to
Queanbeyan City Council on 22 June 2012 (Appendix A).

1.1.1  Matters which have been limited or modified

Requirements for the content of the SIS are provided by Sections 109 and 110 of the TSC Act. The SIS does
not need to address Sections 110(2)(g) and 110(3)(d) of the TSC Act, as these are clarified by the DGRs. The
DGRs identify the following matters from Section 110 that need only be addressed where relevant:

Section 110 Matter Requirement

Key Threatening Processes  The following Key Threatening Processes are relevant to this proposal:

e Alteration to the natural flow regimes of rivers, streams,
floodplains and wetlands

e  Bushrock removal

e Clearing of native vegetation

e Invasion of native plant communities by exotic perennial
grasses

e Removal of dead wood and dead trees

e Loss of Hollow-bearing trees

Threat abatement plans There are no threat abatement plans relevant to the Key Threatening
Processes associated with the proposal.

Recovery plans There are draft recovery plans relevant to the subject species listed in Tables 1
and 2 and the subject ecological community listed in Section 3.2 of the DGRs.
However, if other entities should be deemed as subject species, populations or
ecological communities by analysis in accordance with the DGRs, then any
relevant recovery plans pertaining to these entities will need to be addressed
in the SIS.
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1.2 DESCRIPTION OF THE PROPOSAL

Queanbeyan City Council (QCC) is proposing to construct a 4.6 kilometre extension of Ellerton Drive,
Queanbeyan, which would provide a link between East Queanbeyan and Karabar. This section of road
would form an important link in the regional transport corridor and is considered necessary by
Queanbeyan’s Transport Plan, The Googong and Tralee Traffic Study 2031 (Gabites Porter 2010). The works
would be undertaken in two stages. Stage 1 would consist of earth works and the construction of a single
carriage way (two lane road) with provisions for cyclists. Earthworks conducted during Stage 1, would be
completed to the extent that would accommodate a dual carriage way (four lane road).Stage 2 would
involve the construction of the additional two lanes within the area that would be cleared and stabilised
during Stage 1.

The Queanbeyan Transport Plan considers that the extension is required to be in service by 2017. It is
estimated that the earthworks and construction of Stage 1 would take approximately two years to
complete, therefore it is anticipated that construction work would commence in 2015. Stage 2 works are
anticipated to be required by 2031.

The proposed construction works would involve:

e Clearing of native vegetation

e Soil disturbance from excavation, filling and compaction
e Importation and stockpiling of materials

e Establishment of construction compounds and facilities
e The use of various vehicles, plant and machinery

The extent of the proposed clearing and potential locations of stockpiles and construction compounds is
shown on Figure 1-1. Stockpiles would be sited in areas that would be cleared during the Stage 1 works for
the future Stage 2 duplication of the road (within the development footprint). Potential construction
compounds are proposed in existing cleared, highly disturbed areas.

There is no requirement to relocate the communication or electrical infrastructure that crosses the site.
An 1800mm diameter water main (owned and operated external to council) located within the electricity
easement would remain without modification. It is possible that there may be a need to relocate some of
the QCC’s 300mm diameter water main, however this is considered unlikely. Some services may require
relocation on Barracks Flat Drive, within the study area just south of the Queanbeyan River. However, these
services are located in previously disturbed areas that do not support habitat for subject species or
communities.

The development footprint (the subject site) is approximately 26 ha in area, 4.6km long, and ranges in
width from approximately 40 m to 110 m. The areas of wider impact are due to the steep topography
requiring more extensive cut and fill operations to accommodate the ultimate dual carriage (four lane)
road in these areas.

The Proposal would involve landscaping works, including stabilisation and rehabilitation of disturbed areas
following construction.

A commitment to the implementation of a biodiversity offset forms part of the Proposal, to compensate
for residual impacts that cannot be avoided or mitigated. An Offset Strategy, to guide the selection of a
preferred offset pathway, is included with this SIS.
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1.2.1 Types of impacts expected

Potential impacts on biodiversity would be associated with the construction and operational phase of the
project and include:

Construction impacts

e Direct loss of native flora and fauna habitats. This includes an area of a listed Endangered
Ecological Community (EEC) and habitat resources (such as hollow-bearing trees and
termite mounds) suitable for threatened fauna species.

e Noise and dust generation (construction machinery and activities) that may disturb local
fauna and inhibit the function of plant species and communities.

e Barrier effects (fragmentation of habitat) which restricts the ability of fauna to move across
the landscape.

Operational impacts

e Noise (traffic noise may influence the use of adjacent habitat by fauna)

e Collision risks (fauna may collide with traffic)

e  Barrier effects (lighting, fencing and road infrastructure may influence the use of adjacent
habitat by fauna)

e Edge effects (ingress of weeds and potential for pollutants to enter habitats along the
boundary of the development)

e Human activity (increased dumping of rubbish and weed spread may result from increased
access)

1.3 SUBIJECT SITE

The subject site is located at the south-eastern extremity of the current Queanbeyan residential area
adjacent to the suburbs of Karabar, Gale and Dodsworth. It occupies approximately 26 ha in area and
extends for approximately 4.6 km from East Queanbeyan at the termination point of the existing Ellerton
Drive to Karabar at Old Cooma Road (Figure 1-1).

The ‘development footprint’ is defined as the final formed extent of the earth works required for the
Proposal, including all cut and fill batters. The ‘subject site’ is defined by the development footprint plus a
5m buffer to allow for additional construction impacts (e.g. establishment of sediment and erosion controls
and machinery movements). It also includes additional areas proposed for construction compounds.

1.4 STUDY AREA

For the purposes of this assessment, the study area is defined as the subject site and any additional areas
that may be indirectly affected. This includes 80 metres either side of the proposed road centre line and
any additional adjacent areas that contain habitat for subject species that may be directly or indirectly
affected (Figure 1-1). Generally, the study area is limited to the west by residential development and
extends, on average, approximately 300 metres to the south and east where less disturbed habitats are
present.

The study area encompasses an area of approximately 165 ha however, this area also encompasses some
private residential areas on the northern and western edges and a small stretch of the Queanbeyan River.
In addition there are some areas that have been cleared and heavily disturbed. Excluding these modified
areas, the study area equates to approximately 155 ha.
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The study area occupies disturbed open grassy woodland in the far south with some areas more extensively
cleared, including a power line and water main easement. The area within the road reserve just south of
the Queanbeyan River (where residential areas occur on both sides) is completely cleared and consists
largely of introduced (exotic) grasses. North of the Queanbeyan River, there are more heavily disturbed
areas of woodland and dry forest vegetation, with large areas completely cleared and supporting extensive
weed infestations. North of these areas, the study area is located mostly within relatively undisturbed dry
forest, up to the junction with the eastern end of the existing Ellerton Drive. Further details of the values
of the study area are discussed in Section 4.
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Figure 1-1 Location of the study area and subject site
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1.5 LAND USE, ZONING AND TENURE OF THE STUDY AREA

1.5.1 Land use

Excluding the residential areas, there are no specific land uses occurring within the study area. The
woodland areas in the south have numerous vehicle and walking tracks which cross through them
suggesting that the areas are currently being used for recreational purposes or for vehicle access to areas
west of the study area. In the north, the dry forest is relatively undisturbed. There are two tracks which
cross the study area from west to east, one which appears to be an access to a dwelling to the east of the
study area and another which provides access to some water tanks east of the study area. There are also a
number of narrow tracks which are likely the result of trail bike activities. Minor rubbish dumping was also
observed in the vicinity of the existing Ellerton Drive.

The study area would provide value with regard to visual amenity for adjacent residential areas.

1.5.2 Zoning

The study area is located entirely within the Queanbeyan LGA. Zoning within and surrounding the study
area, according to the Queanbeyan Local Environmental Plan 2012 (QLEP) are shown in Figure 1-2 . To the
south-west of the Queanbeyan River, the subject site is within land zoned SP2 Infrastructure (Roads). North
of the river, the subject site crosses an area zoned E4 Environmental Living for approximately 700m, with
the remainder within land zoned E2 Environmental Conservation until the intersection with the existing
Ellerton Drive. The bulk of the subject site falls within land zoned as E2 Environmental Conservation. The
objectives of these zones as defined in the QLEP are stated in Table 1-1. The development of roads is
permitted with consent within zones E2 and E4.

Table 1-1 Objectives of the zones in which the subject site is located as stated in the QLEP

E2 (Environmental conservation) e To protect, manage and restore areas of high

ecological, scientific, cultural or aesthetic values.

e To prevent development that could destroy, damage or
otherwise have an adverse effect on those values.

e To protect threatened species and rivers, creeks and
gully ecosystems within Queanbeyan.

e To identify and protect escarpment areas that enhance
the visual amenity of Queanbeyan and possess special
aesthetic or conservational value.

e To protect water quality by preventing inappropriate
development within catchment areas.
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E4 (Environmental living) e To provide for low-impact residential development in

areas with special ecological, scientific or aesthetic
values.

e To ensure that residential development does not have
an adverse effect on those values.

e To encourage development that is designed to
recognise the bushland character of the locality where
appropriate and to minimise the impact of urban
development, particularly on the edge of the urban
area.

e To ensure that rural residential development provides
for integrated rural residential communities in its
design.

SP2 Infrastructure (Roads) e To provide for infrastructure and related uses.
e To prevent development that is not compatible with or
that may detract from the provision of infrastructure

Within the study area and additional to the subject site, there are some small areas of land zoned R1
General Residential, south of the Queanbeyan River adjacent to the area zoned SP2. These areas have been
subject to residential development South of the area zoned SP2, there are also additional areas zoned E2
and E4.

Within the north of the study area, developed land zoned E4 occurs to the west of the E2 land in which the
subject site is located.

1.5.3 Tenure

Council owns approximately half of the land in the road corridor and has begun the process of acquiring
the rest of the land under the Land Acquisition (Just Terms Compensation) Act 1991 (NSW). Specifically, the
land owned by Council between Old Cooma Road and the Queanbeyan River includes: Lot 49 DP754907,
Lot 3 DP 1097427, Lot 2 and Lot 3 DP 869386, and the road corridor between Lot 2 DP 8669386 and the
Queanbeyan River. Between the Queanbeyan River and the existing extent of Ellerton Drive, Council owns
the road corridor west of Lot 174 DP 793880 and Lot 4, 5, 6 DP 872684, and Lot 1, 2, 3 DP 872684.
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1.6 THE LOCALITY

For the purposes of this assessment, the ‘locality’ has been defined as the area within a 10km radius of the
centre of the study area (Figure 1-3). The majority of this area (43%) is within the ACT Local Government
Area (LGA) in the north and west. Approximately 36% is within the Queanbeyan LGA and 21% extends into
the Palerang LGA, to the south-east.

Much of the land within the locality has been subject to urban or rural development however, reserves and
State Forests also occur. Reserves within the locality include Queanbeyan Nature Reserve (NR), Mount
Jerrabomberra NR, Cuumbuen NR, Stoney Creek NR and Wanna Wanna NR. The locality includes Googong
Dam, in the south, and the majority of Kowen State Forest (SF), in the north. Kowen SF is mostly comprised
of pine plantation. Additionally, Fairbairn Pine Plantation occurs to the west. These latter areas do not
contribute to the native vegetation within the locality.
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2 INITIAL ASSESSMENT

2.1 SUBJECT SPECIES AND POPULATIONS

2.1.1 Director General Requirements (DGRs)

The DGRs identify four flora species, one Endangered Ecological Community, 14 fauna species and

additionally the fauna group microbats, including the Greater Long-eared Bat (Table 2-1) as subject

species/communities to be considered in this assessment.

Table 2-1 Subject species and communities identified in the DGRs

Species/Community

Flora

Pale Pomaderris (Pomaderris pallida)

Button Wrinklewort (Rutidosis leptorrhynchoides)
Small Purple Pea (Swainsona recta)

Silky Swainson-pea (Swainsona sericea)
Doubletail Buttercup (Diuris aequalis)
Community

White Box-Yellow Box-Blakely’s Red Gum Grassy Woodland and Derived
Native Grassland

Fauna

Little Whip Snake (Suta flagellum)

Golden Sun Moth (Synemon plana)

Pink-tailed Worm Lizard (Aprasia parapulchella)
Rosenberg’s Goanna (Varanus rosenbergi)

Brown Treecreeper (eastern subspecies) (Climacteris picumnus
victoriae)

Diamond Firetail (Stagonopleura guttata)

Hooded Robin (South eastern form) (Melanodryas cucullata cucullata)
Speckled Warbler (Pyrrholaemus saggitatus)

Scarlet Robin (Petroica boodang)

Gang-gang Cockatoo (Callocephalon fimbriatum)

Little Eagle (Hieraaetus morphnoides)

Painted Honeyeater (Grantiella picta)

Eastern False Pipistrelle (Falsistrellus tasmaniensis)
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Striped Legless Lizard (Delma impar) VTSC/V EPBC
Koala (Phascolarctos cinereus) V TSC

Threatened Microchiropteran bats (including the Greater Long-eared V TSC
Bat)

2.1.2  Potential for other threatened species

Database searches

Prior to undertaking a specific field survey program, background searches were carried out to identify any
additional threatened species and communities known to, or potentially occurring in the locality, that were
not covered by the DGRs. This approach increases the probability of considering the presence of, and
possible impacts on, all known and likely native species, particularly any species that are of regional, state
or national conservation significance that have not been identified as subject species within the DGR’s and
that may not be detected during the field surveys. The background searches included the following:

o Database search using the OEH Wildlife Atlas database (including records from the Australian
Museum, NSW State Forests and Royal Botanic Gardens) for threatened flora and fauna species
and populations within the Murrumbidgee Catchment Management Authority (CMA) catchment,
Monaro sub-catchment and Queanbeyan City Local Government Area (LGA) (11 September 2012
and updated search conducted 23 November 2012).

e Asearch of the EPBC Protected Matters search tool to determine which threatened species and
populations have potential habitat within a 10 km radius of the site (11 September 2012 and
updated search conducted 23 November 2012).

The above database lists were filtered to identify threatened species known from, or considered likely to
occur within the study area. A threatened species evaluation was undertaken on the presence of habitat
and the likelihood of occurrence and impact from the proposal development for each species and
community returned from database searches. The potential for these entities to occur in the locality was
evaluated post field work based on the habitat characteristics of the study area, results from other flora
and fauna studies and habitat information presented in current literature (refer to Appendix B). The results
of the threatened species evaluation were used to identify other potential species and communities that
may warrant consideration us subject species within the SIS not previously specified in the DGRs.

Literature review

Available literature regarding the threatened species, populations and communities considered likely to
occur in the locality was reviewed. This included reference texts (e.g. Strahan 1995, Cogger 2000, Pizzey &
Knight 2003, and Harden 1990-2002) and key web-based databases including NSW Threatened Species
database, Birdlife Australia Birdata database and the Commonwealth Species Profile and Threats (SPRAT)
database were consulted in the preparation of this report.

Previous biodiversity studies conducted in the locality were also reviewed as part of the initial assessment.
Literature reviewed included:

e Biosis (2003a) Final Draft: Flora and fauna habitat assessment at 300 Lanyon Drive (Poplars).
Biosis.
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e Biosis (2003b) Natural Heritage Assessment of ‘Tralee’ Queanbeyan, NSW. Biosis.

e Bushfire and Environmental Service (BES). 2007. Flora and Fauna Assessment — Proposed
Deviation of Old Cooma Road, Googong. A report for Canberra Investment Corporation Ltd
on behalf of Queanbeyan City Council.

e Bushfire and Environmental Services (BES). 2008. Biodiversity Study Findings Report -
Queanbeyan Local Government Area. A report for Queanbeyan City Council.

e Ecological Australia (2010a) Draft Species Impact Statement — Old Cooma Road Realignment
and Duplication Queanbeyan. Report prepared for Brown Consulting and Queanbeyan City
Council.

e Ecological Australia (2010b) Draft Flora and Fauna Assessment — Rezoning Investigations,
Jumping Creek Estate, Queanbeyan. A report for Canberra Investment Corporation Ltd on
behalf of Queanbeyan City Council.

e Fallding, M. 2002. A Planning Framework for Natural Ecosystems of the ACT and NSW
Southern Tablelands. Natural Heritage Trust, NSW National Parks and Wildlife Service and
Land & Environment Planning.

o Gellie, N.J.H. 2005. Native vegetation of the southern forests: South-east Highlands,
Australian Alps, South-west Slopes and South-east Corner bioregions. Cunninghamia 9, 219-
254,

e GHD. (2009). Species Impact Statement, Report for Edwin Land Parkway Extension,
Queanbeyan. Report prepared for Queanbeyan City Council.

e Hogg, D. (2008). Scoping Assessment — Old Cooma Road Realignment Review of
Environmental Factors. Report for Queanbeyan City Council.

e Nash, K. and Hogg, D. (2010) Review of Environmental Factors — Old Cooma Road
Realignment. Report to Queanbeyan City Council in association with Brown Consulting.

e nghenvironmental (2010). Offset Plan — Old Cooma Road Duplication. Report prepared for
Brown Consulting and Queanbeyan City Council.

e OEH (2012) Biometric vegetation types database. NSW Office of Environment and Heritage,
May 2012.

e Thomas, V. Gellie, N. and Harrison, T. (2000) Forest Ecosystem Classification and Mapping
for the Southern CRA Region. NSW National Parks and Wildlife Service Southern
Directorate, Queanbeyan.

The results of these reviews were used to identify other potential species and communities that my warrant
consideration us subject species within the SIS not previously specified in the DGRs.

Additional species to be considered

The review of previous biodiversity studies and database searches indicated that in addition to the subject
species and communities listed in the DGRs, the Hoary Sunray (Leucochrysum albicans var. tricolor, listed
as Endangered under the EPBC Act) could potentially occur within the study area. This species has been
considered as an additional subject species in this SIS.
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3  SURVEY EFFORT AND TECHNIQUES

3.1 SURVEY REQUIREMENTS

The minimum survey requirements for subject species and communities have been given in the DGRs
(Appendix A). The actual survey effort and techniques are detailed below.

3.2 FLORA

3.2.1  Survey personnel

All flora surveys, including the site reconnaissance, were conducted by experienced botanists. Survey
personnel included:

e Jackie Miles (BSc (Hons), senior botanist)
e Dave Maynard (BSc (Hons), botanist)
e Brenton von Takach Dukai (

3.2.2 Site reconnaissance

A brief reconnaissance of the subject site was conducted by a single botanist on the 18 September 2012.
This involved walking the length of the proposed alighment on foot and recording dominant vegetation
types, potential threatened flora habitat and the locations of all threatened species detected. Points of
interest were recorded using a handheld GPS. A total of four person hours was spent on this survey.

3.2.3 Detailed surveys

Detailed flora surveys targeting both the study area and the locality ,were conducted on 6 - 9 November
2012, using standardised 20m x 20m quadrats, informal transects (random meander after Cropper 1993),
inspection points and targeted threatened species transects. Additional targeted threatened species
transects were conducted within the study area on the 14 November 2013 along the Queanbeyan River. A
total of 66 person hours was spent on the flora component of the survey. Floristics, structural data,
vegetation condition and site physical values were recorded. The field survey targeted areas of potential
habitat for significant or sparsely distributed plant species. The detailed survey methodologies are outlined
below.

Quadrats

Standard 20m x 20m (400m?) quadrats were conducted in all vegetation types within the study area
recording all species that occurred within the quadrat and their relative abundance. Quadrats were also
conducted within the locality, focusing on communities of conservation significance (refer to Table 3-1 for
survey effort).

Quadrats within grassy woodland within the study area and locality were conducted applying the method
of assessing grassy ecosystem site quality developed by Rehwinkel (2007). This assessment method applies
a ‘floristic value score’ to grassy sites based on the number, density and significance of species recorded in
400m? quadrats. A modified Braun-Blanquet cover scoring system was used to survey quadrats. This
approach allows for a direct comparison to be made between the qualities of grassy woodland to be

4733 Final v1.2 14

| ngh environmental



Species Impact Statement
Ellerton Drive Extension

impacted by the development compared to similar vegetation within the locality. The results of the quadrat
based surveys are recorded in full in Appendix C.1.

Random meander surveys

It is possible to miss rare or sparsely distributed plant species by solely employing a quadrat based survey
methodology. Therefore, random meanders (after Cropper 1993) were conducted within the vicinity of
guadrats to record additional flora species within each vegetation type. Random meanders consisted of
random transects across an area up to lha in size around quadrat sites, recording all species
opportunistically encountered. These species are recorded by vegetation type in the species list included
as Appendix C.1.

Inspection points

In addition to the plot-based and traverse surveys, the majority of the study area was inspected on foot to
confirm vegetation types, map the distribution of vegetation communities and search for threatened
species. Areas of natural vegetation in better condition were given particular attention. Inspection points
were established where dominant species occurring at the sites were recorded to adequately confirm the
vegetation type and condition where necessary.

Candidate areas of heavily disturbed habitats or areas carrying mainly exotic species were surveyed to
record general species composition. Because of their low likely conservation significance, these highly
modified areas were not inspected in detail.

Within the locality, inspection points were utilised to gather a broader understanding of the distribution of
vegetation types surrounding the study area. Throughout the assessment of the locality, the locations of
threatened species that were opportunistically encountered were also recorded.

Threatened species transects

A transect approach was also considered to be more robust than that of a random meander although both
are considered appropriate under the guidelines (DEC 2004). This method was also specified by the DGRs.
Targeted transect searches were conducted for subject species of the SIS in all areas of suitable habitat
within the study area, in accordance with the methodology specified in the Draft Threatened Biodiversity
Survey and Assessment Guidelines (DEC 2004). The length and duration of transects is given in Table 3-1.
Searches were conducted on foot by experienced botanists who were familiar with the targeted species.
Higher quality habitat was present in the south of the study area and transects in this area were spaced
approximately 5m apart. In general, habitat in the north of the study area was considered to be more
marginal for the species being targeted. Transects within this area were spaced approximately 10 — 20m
apart, excluding features such as drainage lines and the banks of the Queanbeyan River where the potential
for threatened species was higher and which were therefore investigated in detail.

3.2.4 Vegetation classification, mapping and nomenclature

The vegetation of the study area has been classified using the Native Vegetation of the Southern Forests:
South-east Highlands, Australian Alps, South-west Slopes, and SE Corner bioregions (Gellie 2005). This is a
more up to date version of the Forest Ecosystem Classification and Mapping for the Southern CRA Region
completed by Thomas et al. (2000). The closest equivalent Biometric vegetation types have also been
included. Vegetation condition was determined based on the definitions provided in the Biometric
Operations Manual (DECC 2008).
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Vegetation mapping within the study area is based on the results of the field surveys conducted by
nghenvironmental. Vegetation mapping within the broader locality has been mapped with reference to
the revised Southern CRA Region mapping (Gellie 2005), Bushfire and Environmental Services mapping for
the Queanbeyan LGA (BES 2008) in addition to field surveys conducted by nghenvironmental for this
Proposal (November 2012).

Botanical nomenclature follows Harden (1990-2002), except where recent taxonomic changes have
occurred. In the body of this report, flora species are referred to by their common and also by their
scientific name, when first mentioned. Where a species does not have a generally accepted common name,
the scientific name only is used throughout the body of the report. Common and scientific names are
included in the full species lists provided in Appendix C.1.

Noxious weeds identified are those declared for the Queanbeyan City Council control area under the
Noxious Weeds Act 1993. The scientific names of all exotic plant species are proceeded by an * within this
report.

3.2.5  Survey effort

Survey effort is summarised below in Table 3-1 and mapped for the study area and locality in Appendix
D.1.
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Table 3-1 Summary of flora survey effort

Survey
methodology

Target
species/
community

Deviation from methods
specified in the DGRs

November
2012

November
2012

November
2012

Quadrat,
random
meander and
inspections
(study area)

Quadrat,
random
meander and
inspections
(locality)

Targeted
threatened
species
transects
(south of study
area)

3 Including random meanders.
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No. of | Survey
plots/transect effort
length (person
hours)3
Quadrats 16.5
6
Inspections
12
Quadrats 37.5
10
Inspections
46
3.73km 5
17

White Box
Yellow Box
Blakely’s Red
Gum
Woodland

White Box
Yellow Box
Blakely’s Red
Gum
Woodland

Button
Wrinklewort,
Silky
Swainson Pea,
Swainsona
recta, Diuris
aequalis,
Hoary Sunray

No. Surveys identified the
extent and condition of
the ecological community
within the subject site and
study area. Condition was
determined based on a
recognised methodology

(Rehwinkle 2007).
No. Existing datasets
(Thomas et. al. 2000,

Gellie 2005, BES 2008)
were used to estimate the
extent of the community
in the locality. Surveys
ground-truthed the extent
and condition of the
ecological community
within the locality at sites
selected to provide
context. Condition was
determined based on a
recognised methodology
(Rehwinkle 2007).

No. Systematic transect
surveys (5m apart) were
undertaken in all areas of
woodland/grassland
considered to be suitable
for the target species. OEH
were consulted regarding
flowering and  survey
timing (A. Treweek, OEH,
pers. comm. 6 November
2012).
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Survey No. of | Survey Target Deviation from methods

methodology plots/transect effort species/ specified in the DGRs

length (person community
hours)?

November Targeted 4.11km 5.5 Pale No. Systematic transect
2012 threatened Pomaderris, surveys were undertaken
species Diuris (10m)  apart  through
searches aequalis, riparian areas targeting
(north of study Hoary Sunray the Pale Pomaderris.
area) Transect surveys (10m —
20m apart) were

undertaken through the
dry forest community
targeting Diuris aequalis
and the Hoary Sunray.

November Targeted 1km 1.5 Pale No. A random meander
2013 threatened Pomaderris survey concentrated on
species the riparian zone and did
searches not detect habitat suitable
(Queanbeyan for this species. Transect
River) surveys were not
warranted.
3.3 FAUNA

3.3.1 Survey personnel
Survey personnel involved in the project included:

e Bianca Heinze (senior ecologist)

e Deb Frazer (senior ecologist)

e Freya Gordon (senior ecologist)

e Nathaniel O’Rourke (ecologist)

e Dave Cannon (technical assistant)

A specialist was consulted regarding some species:

e  Kris Nash (sub-consultant — Golden Sun Moth Surveys)
e Greg Richards (bat sub-consultant — Anabat call analysis and advice)

3.3.2 Site reconnaissance

Habitat assessment was undertaken during the initial site reconnaissance in September. This involved
walking the length of the proposed alighment on foot. A brief visual evaluation of the habitat values was
undertaken, as outlined in the habitat assessment methodology (below). Points of interest were recorded
using a handheld GPS. A total of four person hours was spent on this survey.

3.3.3  Survey types

Survey types included habitat assessment, detailed inspection of key habitat features (hollow-bearing
trees, termite mounds), fauna census (for birds, microbats, amphibians, nocturnal birds of prey and
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arboreal mammals) as well as targeted surveys for the Pink-tailed Worm-lizard, Little Whip Snake, Striped
Legless Lizard, Koala Golden Sun Moth, and threatened microbats. nghenvironmental conducted field
surveys during September, November and December 2012, as well as March and November 2013.

Surveys were undertaken in accordance with the DGRs and Draft Threatened Biodiversity Survey and
Assessment Guidelines (DEC 2004). Fauna survey effort is summarised in Table 3-3, illustrated in Appendix
D.2.

Habitat assessment

A total of 58 habitat assessments were undertaken using two methods of: 1) habitat quadrat assessment
(100 m x 100 m search area); and 2) habitat transect assessment (100 m x 2 m search area). The habitat
quadrat assessments were undertaken within or adjacent the area of direct impact (subject site) as this
method covers a 1 ha search area allowing more detailed information to be collated in the area of most
impact. The habitat transect assessments were undertaken further away from the subject site as this is a
more rapid method than the quadrat assessments as the search area covers 0.02 ha; this method was
particularly appropriate in the wider study area and locality as assessments could be completed quickly
allowing a more areas to be surveyed so as to ensure the habitat values of the broader area were identified.

The habitat assessments were undertaken to identify and assess habitat features and fauna resources of
the study area and locality, with focus on recording subject species habitat quality. Searches for species
signs (scats, runways, feeding signs, etc.) and key feed species were undertaken. The habitat assessment
included evaluation of:

e Type and abundance of rock

e Ground habitat structure

e Presence of native grass species (i.e. Kangaroo and Wallaby Grass)
e Vegetation structure

e Extent of weed invasion

e Type and extent of disturbance

e Surrounding habitat matrix and connectivity

e Foraging resources (i.e. abundance of mistletoe)

e Nesting resources (i.e. abundance of hollow-bearing trees)

An overall assessment of habitat quality was made, using the categories described in Table 3-2. For
example, an area of good quality habitat would meet several or all of the criteria described below.
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Table 3-2 Description of fauna habitat quality categories

Good e Diverse habitat structure: structural components present at a range of stratum
levels (ground, understorey, midstorey, and canopy) and age classes.

e Presence of shelter and refuge: low shrub or tussock, rocky outcrop, hollow logs
(ground dwelling fauna).

e |If forest or woodland: moderate to high abundance of hollow-bearing trees,
including mature trees with large internal dimensions.

e Habitat complexity: areas of ecotones between vegetation types or areas with
different management regimes, which produce a habitat mosaic. This increases the
range of foraging and shelter opportunities within a habitat.

e Presence of key foraging and microhabitat components for subject species.
e Little to no weed invasion.
e Good landscape connectivity.
Moderate e Medium complexity of habitat structure appropriate to vegetation type. Ground

litter layer intact or only slightly disturbed. More than one age class present for
dominant trees.

e Some shelter and refuge present for ground dwelling fauna.
e If forest or woodland: hollow-bearing trees present in low to moderate abundance.

e Habitat complexity, that is, areas of ecotones between vegetation types or areas
with different management regimes, which produce a habitat mosaic.

e Presence of key microhabitat components for subject species.
e If evidence of weed invasion, native flora species remain dominant.
e Moderate landscape connectivity.
Poor e Habitat highly disturbed or simplified with little structural complexity. Ground litter
layer absent or highly modified.
e Habitat complexity reduced (only one age class present for dominant trees).
e Little or no shelter and refuge for ground dwelling fauna.
e If forest or woodland: low abundance or no hollow-bearing trees.
e lLack of key foraging and microhabitat components for subject species.

e Poor landscape connectivity (narrow, fragmented, or isolated from other patches
of vegetation).

Hollow-bearing tree identification

All visible hollow-bearing trees within the subject site and within 100m buffer (approximately) of the
subject site were recorded. All hollow-bearing trees were recorded in this zone to quantify the extent of
impact within and nearby the subject site. Other hollow-bearing trees were recorded within the study area
outside this 100m buffer as a result of habitat assessment surveys; however these surveys did not cover
the entire length of the broader study area and were undertaken only to provide an indication of habitat
values across the wider area.

All hollows were recorded via a handheld GPS. Information was collected on the location (trunk, branch or
spout) and entrance size of each hollow and number of hollows per tree. Trees were searched for signs of
wear such as smoothing around the hollow entrance or scratches along the trunks. Hollow sizes were
classified as small (< 10 cm entrance diameter), medium (11 to 20 cm entrance diameter) or large (>20
centimetres entrance diameter). It is noted that ground based surveys have varying degrees of accuracy in
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detecting hollows, depending on forest type (Koch 2008). If a marking appeared to be a hollow, but could
not be verified from the ground (e.g. an upward facing hollow or spout), a precautionary approach was
taken and these trees were marked as hollow-bearing, with a note made that the hollow was ‘potential’.

An assessment of the availability of hollow-bearing trees was also undertaken in the locality during habitat
assessments. Thirty-three 100 m x 2 m transects were walked and all observed hollow-bearing trees were
marked via a handheld GPS and information collected as described above.

Termite mounds

The entire study area was searched for termite mounds. Each mound was marked via a handheld GPS for
mapping. Each mound was physically marked with a small spot of paint to avoid double counting.

An assessment of the availability of termite mounds was also undertaken in the locality during habitat
assessments in which 33 100 m x 2 m transects were walked and all observed termite mounds were marked
via a handheld GPS.

Bird surveys

The two hectare area search method recommended by Birdlife Australia was used for bird census. Surveys
undertaken during November 2012 and March 2013 had a duration of 45 minutes, as specified in the DGRs.
Further follow-up surveys were undertaken in November 2013 after consultation with OEH; these surveys
deviated from the original DGRs and had a duration of 20 minutes at the request of OEH.

Species present within the search area, flying overhead and outside the search area were recorded. As well
as species observed, the following variables were recorded: observation type, microhabitat type and
number of individuals.

Birds were recorded by sight and vocalisations using the following field guides:

e Simpson and Day (1999) Field Guide to the Birds of Australia (visual identification)

e Pizzey and Knight (2003) A Field Guide to the Birds of Australia (visual identification)

e Bird Observers Club of Australia (1998) A Field Guide to Australian Birdsong (aural
identification)

The DGRs required that bird surveys avoid high-wind and/or rainy days. Surveys were predominantly
undertaken early in the morning (dawn) in appropriate conditions (no wind or rain), with some afternoon
(dusk) surveys conducted.

Microbat surveys (Anabat)

Microbats were surveyed using a ground mounted Anabat detector (passive survey) in all habitat types.
The detector was left in place overnight in locations chosen to maximise the potential for detecting multiple
species of bats, such as in likely flyways through vegetation and along drainage lines. The Anabat were set
to record calls from approximately 30 minutes before sunset to daybreak the following morning. Surveys
were undertaken throughout the survey period, targeting nights of no or little wind to maximise the chance
of calls being recorded.

Targeted reptile surveys

Reptile surveys targeting the Pink-tailed Worm-lizard, Little Whip Snake and Striped Legless Lizard were
undertaken in grassland, woodland and forest habitat targeting potential habitat for these species (i.e.
presence of rocks and native grass species). Rocks and logs were scanned for basking individuals prior to
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active searching. Active searching was then undertaken under rocks, fallen timber (logs and branches),
and leaf litter.

Depending on habitat extent and quality, searches varied between 20 and 60 minutes. For the Pink-tailed
Worm-lizard, where rock habitat was extensive, a minimum of 150 rocks were rolled to obtain some level
of confidence of the presence or absence of the species.

The DGRs specified that surveys for the Pink-tailed Worm-lizard be undertaken during mid-August and the
end of October in temperatures below 25°C. Due to unsuitable weather conditions of cold temperatures
and high rainfall within October 2012, the Pink-tailed Worme-lizard was targeted during the first week of
November 2012 during reptile searches when conditions were considered more suitable for detecting the
species. While this was just outside the timing specified within the DGRs (mid-August to end of October)
the timing was considered appropriate as the weather was not too hot and searches were conducted in
the morning to avoid high temperatures. The temperature during searches ranged from 12 to 20°C (refer
to Table 3-4 for weather conditions during surveys). Subsequent Pink-tailed Worm-lizard surveys were
undertaken in March 2013 to supplement results, despite the surveys being conducted outside the
specified DGR survey dates, as conditions during March were also considered appropriate (weather was
warm, but not hot and > 11 mm of rainfall was recorded 2 days prior to the survey).

During November 2012, one nocturnal reptile survey (including rock-rolling and spotlighting) was
undertaken after dusk for the Little Whip Snake within Box Gum Woodland.

Golden Sun Moth survey

Four traverse surveys were completed within potential habitat for the Golden Sun Moth (Box Gum
Woodland in the southern section of the study area) during December 2012 (Appendix D.2). A linear
distance of between 2.5 and 3 km in length was walked each survey (4 person-hours). The observer kept
a steady pace across the site, stopping and turning at suitable locations for several minutes to check for
flying moths. Moths flying up to a radius and/ or linear distance of 25 metres were visible at most locations.

A meandering traverse approach was adopted because of the patchy nature of the habitat within the study
area and to ensure thorough coverage of all areas containing potential habitat. Cool, overcast and/or
windy conditions during November 2012 delayed the emergence of Golden Sun Moth until mid-November.
Golden Sun Moths were observed flying in various locations within the ACT region under suitable
conditions from 14 November until at least the end of December 2012. The current survey was undertaken
within this latter period.

Weather conditions on each of the survey days were suitable for the detection of flying Golden Sun Moth
(warm-hot days with little or no wind) (Table 3-4). There was no rain recorded in the three days prior to
any of the surveys.

Amphibian survey

Frogs were surveyed in the study area on the south side of Queanbeyan River by listening for 15 minutes
and 5 minutes of spotlighting. Frogs were identified by vocalisations using David Stewart (2002) Australia
Frog Calls: Subtropical East (aural identification).

Koala RapSAT (scat) survey

Koala surveys were undertaking using the field aspects of Rapid Spot Assessment Technique (RapSAT) as
described by Phillips and Callaghan (2011). Scats, tracks and diggings were identified with the assistance of
Triggs (1996). All surveys in the study area were undertaken under trees “known or considered to be
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potentially important for Koalas, or for other assessment purposes”, as no Koala sightings or pellets had
been attributed directly to the site (Australian Koala Foundation 2009 p. 3).

The RapSAT method involves searching for scats or evidence of Koalas at the base of 30 trees per site
(Phillips and Callaghan (2011). It is recommended that surveys are undertaken at 500m intervals to
ascertain the presence or absence of Koalas, or 30 trees are searched every 25 ha. A total of seven RapSAT
searches were completed within the subject site equating to a search of 30 trees every 3 ha. The surveys
were spread across the study area and are considered representative of the major habitat types on site.

Nocturnal fauna surveys

Nocturnal surveys consisted of stagwatching for the Gang-gang Cockatoo, listening for vocalisations of
nocturnal animals at dusk, call playback for the Koala, and spotlighting for microbats.

Stag watch for Gang-gang Cockatoo and microbats

In November 2012 two individual trees with large hollows were monitored at dusk on separate occasions
to observe any utilisation by birds or microbats. In particular, hollows were watched for nesting Gang-gang
Cockatoos or emergence of microbats. During November 2012 stagwatches were undertaken for 30
minutes before sunset and 20 minutes after dark, followed by 30 minutes of spotlighting. Spotlighting was
conducted on foot using hand-held 12v 50w spotlight.

In November 2013 targeted stag watches for the Gang-gang Cockatoo were undertaken at 12 hollow-
bearing trees supporting hollows appropriate for nesting by the species; all trees monitored are located
just north of Queanbeyan River, with a couple south of the river. Hollows were monitored at dusk over two
survey nights and surveys were undertaken in the known breeding season of this species. Hollows were
monitored for 1-2 hours prior to dusk while listening for the characteristic vocalisations typical of the Gang-
gang Cockatoo. Due to the close proximity of several hollow-bearing trees, one stag watching survey could
include observation of several trees at one time.

Koala call playback

In March 2013, call playback for the Koala was undertaken on two separate nights. A pre-recorded digital
call was broadcast from a 15W megaphone for a period of five minutes, followed by a listening period of
approximately ten minutes. Listening for vocalisations continued during subsequent spotlighting surveys
for a further period of 30 minutes.

Spotlighting

Spotlighting was undertaken to gauge the use of the area by microbats, specifically in areas of hollow-
bearing trees, and for the presence of fauna in general. Spotlighting was undertaken within three separate
locations of the study area. In particular, the March 2013 surveys targeted the middle section of the study
area where high densities of hollow-bearing trees are located. Spotlighting surveys were undertaken for
approximately 30 minutes.

Opportunistic surveys

Opportunistic observations of fauna or evidence of fauna activity were recorded throughout the survey
period. Opportunistic observations of threatened species were recorded using a hand-held GPS.

3.3.4  Survey effort

The fauna survey effort for the study area is detailed in Table 3-3. Appendix D.2 illustrates the locations of
all surveys undertaken.
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3.3.5  Fauna survey conditions

Weather conditions during all survey events are detailed in Table 3-4 and specific limitations are discussed
above for each target species. Overall, conditions during the survey period were considered appropriate
for detecting the target DGR species.

Table 3-4 Daily weather observations over the survey periods showing daily minimum and maximum
temperatures (Queanbeyan Bowling Club weather station - BOM 2013) as well as temperature ranges during
specific targeted surveys.

Survey Type Temperature range Temperature Rainfall (mm)
during target (min-max for the
ES day)
November 2012
4 Nov 2012 N/A N/A 6-25°C 0 17
5 Nov 2012 Stagwatch / 20°C 8-30°C 0 24
spotlight
Bird 17-22°C
6 Nov 2012 14 - 30°C 0 30
Reptile 17-20°C
Bird 17-18°C (no rain .
7 Nov 2012 during am survey) 16-19°C 8 (onlyin 17
afternoon)
Reptile 16-18°C
8 Nov 2012 Bird 17-18°C (no rain 11-25°C 9 20
during am survey)
Bird 17-22°C
9 Nov 2012 10-22°C 0.2 28
Reptile 17-20°C
December 2012
6 Dec 2012 Golden Sun .
Moth 21-22°C N/A 0 9-15
8 Dec 2012 Golden Sun 24— 97°C N/A 0 8_11
Moth
19 Dec 2012 Golden Sun 29— 31°C N/A 0 11-14
Moth
22 Dec 2012 Golden Sun 28— 30°C N/A 0 17-19
Moth
March 2013
5 March 2013 Bird 11-16°C 11-27°C 0 <1
6 March 2013 Bird 12 -18°C
Reptile 12 -17°C 11-28°C 0 5
Spotlight 21°C
7 March 2013 Bird 12-18°C
Reptile 11-19°C 11-31°C 0 5
Spotlight 21°C
8 March 2013 Bird
12 -20°C 12-29°C 0 12
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Date Survey Type Temperature range Temperature Rainfall (mm)
during target (min-max for the
ES day)
November 2013
13 Nov 2013 Bird 10-16°C
5-21°C 0 15
Stag watch ~15°C
14 Nov 2013 Bird 8-18°C
6-22°C 0 12
Stag watch ~16°C

3.4 LIMITATIONS (FLORA AND FAUNA)

Survey timing was considered suitable for the detection of all target flora species. Flowering of subject
species that are only identifiable during specific periods was confirmed at the time of the survey by OEH
(A. Treweek, OEH, pers. com. 06/11/12). The majority of other flora species detected were identifiable
during the survey. Some summer and winter flowering species may have been overlooked but it is
considered unlikely that any threatened species were present and not detected.

The rainy weather contributed to some fauna survey limitations including affecting one morning bird and
reptile survey (only on 7 November 2012), by reduced visibility due to drizzle. However, these limitations
are not considered likely to have substantially affected the viability of these surveys. Overall the weather
conditions in which results were collected and the methods employed are considered adequate to assess
the impact of the proposal on the subject species.

Due to time constraints, all hollow-bearing trees and termite mounds could not be marked across the entire
study area. Instead all hollows and termite mounds were mapped within the subject site plus a 100m
buffer. This allowed an assessment of the direct impact of the proposal on these habitat features while
also understanding the extent to which hollows and termite mounds would remain within the immediate
area. Habitat assessment surveys were undertaken outside this 100m buffer zone in which hollows and
termite mounds were mapped; this provided a rough estimate of the density of these features that would
remain in the wider area and if densities were similar to that within the subject site.

Hollow-bearing trees have been identified from the ground using binoculars, based on features such as
dark holes in the bark or broken branches and some inaccuracy is expected; some features assumed to be
hollow may not actually be present and some hollows may be have been overlooked. By including
‘potential’ hollows, on the balance, it is considered that the hollow-bearing trees counted realistically
represent the availability of the resource in the study area (Koch 2008).

Extensive trapping surveys involving pitfall traps or cage traps were not considered necessary, due to the
types of threatened fauna likely to occur in the study area and the value of habitat present. In particular,
habitat for the Pink-tailed Worme-lizard was highlighted as marginal during the reconnaissance surveys and
pitfall trapping was not considered to be required. The Rosenberg’s Goanna is known to occur within the
study area as suitable habitat is present on site and therefore it was assumed to be present, although not
detected. Cage trapping in this instance was not considered appropriate given their cryptic nature, which
makes them hard to trap. Extensive nocturnal surveys were not undertaken as threatened nocturnal
species are not known for the study area, apart from microbats. Microbats were targeted through passive
survey and some spotlighting work.
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It is noted that any survey represents a snapshot in time. As it is difficult to rule out the presence of any
particular species without exhaustive survey, a precautionary approach has been adopted. That is, if
suitable habitat is present and desktop assessment has determined the species could occur in the area, the
species has been assumed to have potential to utilise habitat with the proposal area.

3.5 GIS MAPPING

Spatial data obtained during the survey using hand-held Garmin GPS units were plotted over aerial imagery
(sourced from QCC and ESRI Online) using ESRI’s ArcGIS software for mapping, planning and presentation.
Vegetation and condition boundaries within the study area were extrapolated from point and traverse data
and notes taken during the general site inspection. All map references are based on the GDA 94 datum.

Vegetation mapping presented for the locality is based on that provided by Gellie (2005). Area calculations
however, were not possible using the layer dataset available (which is raster based) and areas calculated
for the locality have been based on the polygon data by Thomas et al. (2000) which facilitated area
calculations.
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4  SURVEY RESULTS

4.1 FLORA

4.1.1 Vegetation communities

Three native vegetation communities were identified within the study area. These vegetation types are
described below and mapped in Appendix E.1. Representative images of the vegetation at the site are
included in Appendix G.2. A complete species list of all species encountered during the surveys, grouped
by vegetation type and quadrat, is included as Appendix C.1.

Tablelands Dry Shrub/Tussock Grass Forest (Dry Forest)

This vegetation type occupies most of the northern half of the site between Ellerton Drive and a point
about 400m north-east of Lonergan Drive on relatively steep and dissected terrain with skeletal soils
derived from Ordovician metasiltstone. Approximately 107 ha of this community occurs within the study
area, with approximately 14 ha within the subject site. The overstorey is dominated by Red Box (E.
polyanthemos), Scribbly Gum (E. rossii), Red Stringybark (E. macrorhyncha) and Mealy Bundy (E. nortonii)
with scattered occasional Yellow Box (E. melliodora). The understorey is primarily shrubby, with high shrub
species diversity (35 species recorded). Dominant shrubs include Blackthorn (Bursaria spinosa subsp.
lasiophylla), Pultenaea microphylla, Peach Heath (Lissanthe strigosa), Grey Guinea Flower (Hibbertia
obtusifolia) and Poverty Wattle (Acacia dawsonii). Native grass and forb diversity is high although density
is generally low. Common species include Red-anther Wallaby Grass (Rytidosperma pallidum),
Rytidosperma monticola, Corkscrew Grass (Austrostipa scabra subsp. falcata) and Wattle Mat-rush
(Lomandra filiformis subsp. coriacea).

Dry Forest is a very common vegetation type within the locality. Vegetation mapping for the locality (refer
to Appendix E.1) identifies approximately 7170 ha of this vegetation type within a 10 km radius of the site.

The closest equivalent Biometric vegetation type for this community is Red Stringybark - Brittle Gum -
Inland Scribbly Gum dry open forest on skeletal hills of the tablelands, South Eastern Highlands (MR595)

Tablelands Acacia/Grass/Herb Dry Forest

A vegetation type that somewhat resembles Tablelands Acacia/Grass/Herb Dry Forest occurs within the
broader and flatter areas of gullies within the northern section of the study area. This vegetation does not
conform comfortably with any of the described communities in Gellie (2005), the Biometric vegetation
types database, or other recent vegetation classifications (e.g. OEH 2011). It has been classified as
Tablelands Acacia/Grass/Herb Dry Forest here as it matches with regard to overstorey species and
landscape position of this community and shares some common understorey species. Approximately 4.7
ha of this community occurs within the study area, with approximately 1.5ha within the subject site. It
characteristically has an overstorey dominated by Yellow Box and Apple Box (Eucalyptus bridgesiana)
however, the vegetation within the study area exhibits a shrubby midstorey which is not characteristic of
Tablelands Acacia/Grass/Herb Dry Forest which generally has a predominately grassy understorey and
sparser shrubs.

Within the northern most gully, the midstorey is dominated by exotic shrub species such as Hawthorn
(*Crataegus monogyna), Blackberry (*Rubus fruticosus), Privets (*Ligustrum spp.) and Firethorn
(*Pyracantha angustifolia). Within the southern gully in the northern part of the study area, a native shrub
layer is present dominated in areas by Birch Pomaderris (Pomaderris betulina) and Burgan (Kunzea
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ericoides) with a high diversity of other shrub species also present. Based on observations within the
southern gully, it is considered likely that a native shrub layer was also present within the northern most
gully and that due to disturbance, has been replaced by invasive exotic species. This is further supported
by the fact that the surrounding vegetation also contains a diverse native shrub layer.

A grassy groundcover is present and varies in diversity and density depending on the density of the shrub
layer. In the northern gully, exotic species such as Chilean Needle Grass (*Nassella neesiana) and Fescue
(*Vulpia sp.) are dominant in areas along with numerous exotic forb species including St John’s Wort
(*Hypericum perforatum). A number of native groundcover species also occur in this area however, they
are relatively low in abundance. Within the southern gully, the groundcover is generally sparser due to the
dense cover of Birch Pomaderris. Groundcover species are typically those associated with the adjacent Dry
Forest.

This community is not mapped as occurring elsewhere within the locality however, it is noted that the
vegetation within the study area does not exactly conform to the description of this community (having a
predominately shrubby not grassy understorey). It is considered likely that similar vegetation occurs within
similar landscape positions (i.e. the lower end of drainage lines) and that existing broad scale mapping did
not capture this vegetation type.

Although co-dominated by Yellow Box, due to the structure and floristic composition, this forest is not
considered to be the White Box Yellow Box Blakely’s Red Gum and derived native grassland EEC listed
under the TSC or EPBC Act. The NSW Scientific Committee’s final determination for this community (NSW
SC 2002) states that “shrubs are generally sparse or absent, though they may be locally common”. The
occurrences of this community within the study area are characterised by the presence of a distinct shrub
layer consisting of species that are not typically associated with the EEC.

The closest equivalent Biometric vegetation type is Apple Box - Yellow Box - Argyle Apple dry open forest
on undulating hills, South Eastern Highlands and South Western Slopes (MR512)

Tableland Dry Grassy Woodland (Box-Gum Woodland)

This community is predominant in the southern section of the study area and extends from Old Cooma
Road to slightly north of the Queanbeyan River, excluding two highly disturbed areas dominated by exotic
grasses. It can be highly variable but is generally an open woodland formation partially dominated by trees
such as Apple Box and Yellow Box. Approximately 15 ha of this community occurs within the study area,
with approximately 4 ha within the subject site. This community is a predominately grassy ecosystem with
a sparse mid storey. Within the study area it is characterised by an overstorey dominated by Red Box and
Yellow Box with a sparse midstorey comprising mostly species of Acacia such as Silver Wattle (Acacia
dealbata), Black Wattle (A. mearnsii) and Red-stemmed Wattle (A. rubida). Within the drainage line that
runs down to toward Old Cooma Road, Apple Box becomes more prominent and is co-dominant with
Yellow Box. In this area, the groundlayer is more disturbed and predominately grassy with a sparse shrub
layer. It is possible that the community within the drainage line was once more shrubby (similar to the
Tablelands Acacia/Grass/Herb Dry Forest in the north) and that as a result of past management of the area,
has lost the majority of the shrub layer. However, this cannot be conclusively determined and as the area
currently exhibits a predominately grassy understorey, it is included within the Tableland Dry Grassy
Woodland community.

The predominately grassy groundcover of this community exhibits a high diversity of forbs, grasses and
sedges. Disturbance sensitive species such as the Bulbine Lily (Bulbine bulbosa), Blue Devil (Eryngium
ovinum), Yellow Autumn Lily (Tricoryne elatior) and Scaly Buttons (Leptorhynchos squamatus) are common
and widespread particularly north of the electricity easement.
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Existing vegetation mapping (Gellie 2005) maps this community as South Eastern Tablelands Dry
Shrub/Grass/Herb Forest. Field surveys at the study site and within the locality suggest that the distribution
mapped for South Eastern Tablelands Dry Shrub/Grass/Herb Forest more accurately reflects the
distribution of the Tableland Dry Grassy Woodland community. This is further supported by the mapping
completed by BES as part of the Queanbeyan Biodiversity Study (BES 2008). Accepting this substitution,
the mapping shows the community to be widespread in the locality on lower slopes within the landscape.
However, a substantial amount of this area is likely to have been impacted to some degree by agricultural
practices, as the Tableland Dry Grassy Woodland community often coincides with prime agricultural land.

This community is considered to comprise the White Box-Yellow Box-Blakely’s Red Gum Woodland
Endangered Ecological Community listed under the TSC Act and the White Box-Yellow Box-Blakely’s Red
Gum Grassy Woodland and Derived Native Grassland Critically Endangered Ecological Community listed
under the EPBC Act (hereafter referred to as the Box-Gum Woodland EEC and CEEC respectively).

The equivalent Biometric vegetation type is Yellow Box - Blakely's Red Gum grassy woodland on the
tablelands, South Eastern Highlands (MR648).

4.1.2 Vegetation condition

The condition of vegetation within the study are has been assessed according to the Biometric guidelines
(DECC 2008). The guidelines provide definitions for native vegetation in low condition. If native vegetation
is not in low condition, then it is considered to be in moderate to good condition. According to the
guidelines:

Native woody vegetation is in low condition if:

e The over-storey per cent foliage is <25% of the lower value of the over-storey per cent foliage cover
benchmark for that vegetation type, AND
o <50% of vegetation in the ground layer is indigenous species or >90% ploughed or fallow.

Native grassland or herbfield is in low condition if:

e <50% of vegetation in the ground layer is indigenous species or >90% ploughed or fallow.

None of the native vegetation within the study area meets these definitions and as such is in moderate to
good condition.

4.1.3 Conservation status of vegetation communities within the study area

The conservation status of each of the natural vegetation types present within the study area is
summarised in Table 4-1, based on data presented in Gellie 2005 and more recent data from the Biometric
vegetation types database.

Table 4-1 Conservation of natural vegetation types occurring within the study area.

Data is sourced from Thomas et al. 2000 unless otherwise noted

Vegetation type Former extent | Current extent | Total area Estimated percent
(ha) (ha) formally reserved | cleared in the CMA
(pre 1750) (ha) (OEH 2012)
Tablelands Dry Shrub/Tussock 208,700 94,600 16,800 65%
Grass Forest (Dry Forest) (55% cleared) (8% of former
extent)
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Vegetation type Former extent | Current extent | Total area Estimated percent
(ha) (ha) formally reserved | cleared in the CMA
(pre 1750) (ha) (OEH 2012)
Tablelands Acacia/Grass/Herb 4,200 1,300 90 80%
Dry Forest (69% cleared) (2% of former
extent)
Tableland Dry Grassy Woodland 223,300 12,200 310 95%
(Box-Gum Woodland) (95% cleared)  (<0.01% of former
extent)

Table 4-1 shows the high level of depletion and poor protection status of the majority of the natural
vegetation types within the study site. Applying the general JANIS reservation target of 15% of the original
extent for each forest type (JANIS 1997), all of the natural vegetation types within the study area are under-
represented in the conservation reserve system. Under JANIS criteria, 60% of the remaining stands of
vulnerable types and 100% of endangered types should be reserved or otherwise protected.

The impact of this depletion is compounded by the severe fragmentation and continuing degradation of
remaining stands. The Tableland Dry Grassy Woodland community meets the definition of the Box-Gum
Woodland EEC which is a subject species for this SIS. Remnants are threatened by a range of processes
including further clearing, firewood cutting, livestock grazing, weed invasion, inappropriate fire regimes,
soil disturbance, increased nutrient loads, soil acidification and salinisation and loss of connectivity (NSW
SC 2002).

4.1.4 Weeds and disturbance

The majority of the study area has been subject to varying levels of disturbance. Disturbance appears to be
generally lower in the north of the study area and more intensive in the south (as discussed in Section
1.5.1).

Common weed species are widespread throughout the study area. Noxious weeds listed for the
Queanbeyan City Local Control Area detected during the surveys include:

e Tree of Heaven (*Ailanthus altissima)

e Scotch Broom (*Cytisus scoparius)

e  Prickly Pear (*Opuntia sp.)

e Sweet Briar (*Rosa rubiginosa)

e Blackberry (*Rubus fruticosus spp. agg.)

e Paterson’s Curse (*Echium plantagineum)
e Stlohn’s Wort (¥*Hypericum perforatum)

e Scotch Thistle (*Onopordum acanthium)

e Chilean Needle Grass (*Nassella neesiana)
e Serrated Tussock (*Nassella trichotomay)

These weeds are particularly prevalent in the area within and surrounding the northern patch of Tablelands
Acacia/Grass/Herb Dry Forest, and within the exotic dominated areas north of the Queanbeyan River.
Species such as St John’s Wort and Sweet Briar are also common within the Box-Gum Woodland community
in the south of the study area.
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4.1.5 Threatened species
The study area provides potential habitat for the following threatened flora species:

e Pale Pomaderris (Pomaderris pallida)

e  Button Wrinklewort (Rutidosis leptorrhynchoides)
e Small Purple Pea (Swainsona recta)

o Silky Swainson-pea (Swainsona sericea)

e Doubletail Buttercup (Diuris aequalis)

e Hoary Sunray (Leucochrysum albicans var. tricolor)

Excluding the Hoary Sunray, all of the above species are included as subject species within the DGRs.
Targeted searches were undertaken within the study area for each of these species and the results are
discussed individually for each below.

Pale Pomaderris

The Pale Pomaderris has been recorded approximately 1.6km upstream of the study area within rocky
riparian habitat (of which this species is generally associated) along the Queanbeyan River. Targeted
searches were undertaken for this species within all areas of suitable habitat within the study area which
focused on native dominated drainage lines, in particularly rocky areas, in the Dry Forest community within
the northern section of the study area. The species was not detected however, the common Birch
Pomaderris (Pomaderris betulina) was widespread and had densely colonised some areas (Appendix G.1).
Targeted searches were also undertaken along both banks of the Queanbeyan River for a distance
approximately 500m downstream of the subject site. Habitats in this area were highly disturbed and often
dominated by exotic vegetation and/or consisted of mown areas of parkland. There were no rocky outcrops
that are preferred by this species and the species was not detected during the survey. It is considered
unlikely that Pale Pomaderris occurs within the study area. Impacts to this species are considered unlikely.

Button Wrinklewort

The Button Wrinklewort has been recorded approximately 3.5km west of the study area within
Queanbeyan Nature Reserve. Advice from OEH (Allison Treweek, OEH, pers. com. 6 November 2012)
suggested that survey timing was suitable for this species. The species was detected at the closest known
location within Queanbeyan Nature Reserve (Appendix G.1) confirming the species was identifiable at the
time of the survey. The high quality Box-Gum Woodland in the south of the study area provides suitable
habitat for this species. Targeted searches within all areas of suitable habitat within the study area did not
detect this species and it is considered unlikely that it occurs within the study area. Impacts to this species
are considered unlikely.

Small Purple Pea and Silky Swainson-pea

The Small purple-pea has been recorded approximately 1.5km west of the study area and the Silky
Swainson-pea approximately 5.5km south-west. Advice from OEH (Allison Treweek, OEH, pers. com. 6
November 2012) suggested that survey timing was suitable for this species as these species had been
identified flowering within the Williamsdale area approximately 17km south of the site. Flowering of the
Silky Swainson-pea was confirmed with the species being detected within the Royalla Swainsona Reserve
at the time of the survey (Appendix G.1). The high quality Box-Gum Woodland in the south of the study
area provides suitable habitat for this species. Targeted searches within all areas of suitable habitat within
the study area did not detect these species. It is considered unlikely that these species occur within the
study area. Impacts to these species are considered unlikely.
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Doubletail Buttercup

This species has been recorded approximately 32km east of the study area. Advice from OEH (Allison
Treweek, OEH, pers. com. 6 November 2012) suggested that survey timing was suitable for this species as
the species had been identified flowering by David Keith (OEH) at a known location along the Kings Highway
the week previous. The high quality Box-Gum Woodland in the south of the study area provides suitable
habitat for this species. The Dry Forest community in the north of the study area may also provide habitat
for this species however, it is not considered optimal. Targeted searches within all areas of suitable habitat
within the study area did not detect this species although more common species of Diuris (D. sulphurea
and D. maculata) were observed flowering within the dry forest in the north of the study area (Appendix
G.1) and within Stoney Creek Nature Reserve respectively. It is considered unlikely that this species occurs
within the study area. Impacts to this species are considered unlikely.

Hoary Sunray

The Hoary Sunray was identified as being present within the study area (Appendix G.1) during the initial
reconnaissance survey undertaken in September 2012. The survey conducted in November 2012 mapped
all populations of this species within the study area and all occurrences encountered during the survey of
the locality (Appendix E.1). This species occupies both the Box-Gum Woodland and Dry Forest habitats. It
is likely to be impacted by the proposal and it is included as a subject species within this SIS.

4.2 FAUNA

4.2.1 Fauna habitats

There are five broad habitat types present in the study area, and these are generally homogenous
throughout the study area and include: 1) Dry Forest; 2) Woodland; 3) Shrubland; 4) Grassland; and 5)
Riverine and/or drainage lines. Additionally, three important habitat features are present and include:
hollow-bearing trees, termite mounds, and minor rock habitats.

Habitat quality in the study area is variable due to different soil types, disturbance histories (including type
and intensity of land management) and ranges from poor to good quality. The northern half of the study
area supports better quality habitat with approximately 7.6 ha of good quality habitat identified east of
Severn Street. The southern end of the study area in close proximity to residential development is more
disturbed resulting in predominantly poor-moderate habitat quality, with some patchy areas of good
condition woodland habitat. The distribution of these habitat types (including habitat quality) in the study
area is shown within Appendix E.2. The broad habitat types along with specific habitat features are
described below.

Dry forest

The study area is dominated by dry forest which grades north to south from mostly single age-class
regrowth forest through to multi age-class mature forest. The dry forest varies from smooth-barked
eucalypts with a grass tussock understorey, to box dominated forest with a shrubby understorey. The forest
is part of an extensive area of forest that extends east of the study area and includes some deeply incised
gullies and steep slopes. Hollows occur in both mature and younger trees throughout the remainder of this
habitat type; including relatively young trees (with a diameter-at-breast-height of approximately 40
centimetres). Hollows are absent in the northern end of the study area.

The midstorey is dominated by fauna food source species such as wattle, myrtaceous shrubs and mistletoe.
The presence of mistletoe varies from absent to abundant. The structure of lower stratums has a moderate
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to abundant litter layer with fallen timber and logs, including decaying logs in some areas. Rock is present
throughout, generally as loose scattered or embedded small to medium rock on steep hillsides. Disturbance
is present in the form of infrastructure (water reservoir), access tracks, informal foot tracks which are often
used for dog walking, as observed during field surveys. Weed invasion appears to be low to moderate. The
dry forest provides a diverse microhabitat for avifauna, loose rocky slopes for reptiles and abundant small
to medium hollows for mammals and birds.

Woodland

Woodland in the study area occurs as open woodland (as sparsely as paddock with scattered trees) north
of Queanbeyan River and in a more typical Box-Gum Woodland formation south of the river. Both areas
contain large mature trees. Hollow-bearing trees occur in the patch south of the river. The southern patch
of woodland provides potential habitat for habitat generalists such as Pied Currawong and Crimson Rosella.
The southern patch of woodland includes a diverse understorey and ground habitat structure including
areas of bare ground, sparse rocks, fallen timber, grasses, forbs and low shrubs. The northern patch of
woodland is greatly simplified in structure with few hollows. There is a low abundance of loose scattered
small to medium rocks, as well as dumped rubbish such as concrete blocks and windrows. Patches of
wattle, myrtaceous shrubs and exotic berry producing shrubs are present in some areas.

Shrubland

Shrubland occurs in two areas north of Queanbeyan River. These areas provide habitat for small birds, such
as Superb Fairy Wren and shelter for mammals; for example, wallabies, rabbits and foxes. The shrublands
are likely to have formed in response to gross disturbance activities (i.e. clearing) and are dominated by
introduced species such as Blackberry. In addition to providing habitat, these shrublands contribute to
connectivity between habitat types dominated by trees.

Grassland

There are no areas of natural grassland in the study area, but several grassland areas derived from clearing
of either forest or woodland occur. These grasslands are generally small, highly disturbed, dominated by
exotic species and surrounded by residential development. They provide habitat for common species such
as Australian Magpie and may provide low quality potential habitat for grassland species such as the Golden
Sun Moth. Rocky habitat is present as scattered small rocks in highly disturbed areas. Grassland areas
appear to be frequented most, by residents in nearby developments, as well as domestic animals (dogs
and cats).

Riverine and drainage lines

The study area crosses the Queanbeyan River. The northern side is covered by dense shrubland on both
the river’s edge and immediately upslope. The southern side of the river supports fringing vegetation of
reeds, grasses and shrubs (including Pampas Grass, Cortaderia sp.). There is a low abundance of woody
debris within the river and aquatic vegetation was not clearly visible. The substrate is muddy and during
the survey periods, the water was turbid. Overall the quality of the riverine habitat is considered to be low,
with few microhabitat features available.

An ephemeral drainage line occurs generally within the northern section of the study area where it runs
south towards Queanbeyan River. This drainage line would intermittently fill with water after heavy rainfall
events, but would otherwise remain dry. The habitat value of this drainage line is not unique to the locality,
with several other watercourses known for the locality (i.e. to the east of the study area).
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Hollow-bearing trees

Atotal of 116 hollow-bearing trees were recorded within the study area (mapped in Appendix E.2). Hollows
were recorded in trees with a diameter-at-breast-height (DBH) as small as 20 cm and as large as 200 cm.
The majority of hollow-bearing trees contained just one hollow; some trees contained up to five and one
up to nine, with an average of 1.9 hollows per tree. Thirty-four hollow-bearing trees supported at least one
hollow of a large size and 105 supported at least one medium sized hollow. Hollows were recorded at a
range of heights, from basal hollows close to ground through to spouts at the tops of trees. Evidence of
use was recorded for 22 hollow-bearing trees, including trunk tracks and scratches, hollow entrance
scratches, wear and smoothing. Raw data is given in Appendix C.2, which includes notes about potential
hollows.

Forty-four hollow-bearing trees occur within the subject site and would be impacted and are located
predominantly east of Severn Street, and to a lesser degree in the southern end of the study area. Of the
44 hollow-bearing trees to be removed, 12 trees supported at least one large hollow and 30 supported at
least one medium sized hollow.

The hollow-bearing trees to be removed provide potential shelter and/or breeding habitat for a range of
fauna, including the subject species Gang-gang Cockatoo, Eastern False Pipistrelle and Brown Treecreeper.

Eleven potentially suitable nesting trees for the Gang-gang Cockatoo would be removed within habitat
suitable for this species. These trees had at least medium sized hollows, with some containing large
hollows, were greater than 60 cmm DBH and are located in the good condition Dry Grass Forest or Woodland.
Stag watching surveys for the Gang-gang Cockatoo were undertaken at these hollow-bearing trees and no
nesting birds were observed (refer Section 4.4.2).

Stags (dead standing trees) are often used as roosting or maternity sites for microbats. Four stags would
be removed for the proposal and were generally considered marginal for bat species; three of the stages
were below 50 cm DBH, while one was recorded at 90 cm DBH. None of these stags supported large hollows
suitable for a maternity roost site.

Termite mounds

Termite mounds provide nesting habitat for the Rosenberg’s Goanna, a subject species of this assessment.
Fifty termite mounds were identified within the study area and were located predominantly in dry forest
of better quality habitat (Appendix E.2). Sixteen termite mounds occur within the subject site and would
be impacted by the proposal.

Rock habitats

The rock habitats throughout the study area varied from loose scattered surface rock to larger embedded
rocks and provide shelter for reptile species, including the subject species Pink-tailed Worm-lizard and Little
Whip Snake. Noticeable rock habitats are limited, but were more common within dry forested areas in the
middle section of the study area and were associated with steeper slopes. These areas however, are
considered marginal habitat for the Pink-tailed Worm-lizard and unsuitable for the Little Whip Snake, given
that rock habitats were sparse and native grass species were mostly absent in these areas. The woodland
habitat north and south of the study area is also considered unsuitable habitat for both these subject
species as rock habitats consisted of loose scattered surface rock.
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4.2.2 Habitat connectivity

Habitat connectivity exists north, east and south of the study area within both protected and private lands.
There is no habitat connectivity to the west of the study area for the entire length of the proposed road
due to residential development and existing dwellings. Strong connectivity is apparent in the northern
section of the study area which links to a contiguous area of habitat that adjoins land zoned for
Environment Conservation and Cuumbuen Nature Reserve. The south of the study area adjoins land that
also connects to Mount Jerrabomberra.

BES (2008) identified regional and local biolinks for the Queanbeyan LGA which included areas that had the
potential to provide linkages between larger or important areas of habitat (Appendix E.2). A large regional
biolink is linked to the northern half of the study area and borders the eastern edge and southern end of
the site. BES (2008) defined this biolink as supporting moderate to high fauna habitat, including threatened
species habitat.

The Queanbeyan River Corridor, located at the southern section of the study area, north of River Drive,
functions as part of an extensive riverine corridor that provides habitat for fauna species, primarily birds
and microbats.

4.2.3 Fauna species recorded

One-hundred and fourteen fauna species were recorded during the survey periods comprising 10
microbats, a further 12 mammals, 80 birds, six reptiles and six frogs. Raw survey data and a full species list
are given in Appendix C.2 and discussed below.

Birds

A range of woodland and forest bird species were detected during the surveys, with some riverine species
detected nearby the Queanbeyan River.

Common forest species detected included the Eastern Yellow Robin (Eopsaltria australis), Bassian Thrush
(Zoothera lunulata), Olive-back Oriole (Oriolus sagittatus), Grey Currawong (Strepera versicolor), Spotted
Quail-thrush (Cinclosoma punctatum) and Shining Bronze-cuckoo (Chrysococcyx lucidus). Common
woodland species included Australian Magpie (Gymnorhina tibicen), Crimson Rosella (Platycercus elegans)
and Striated Pardalote (Pardalotus striatus). Riverine species included the Clamorous Reed Warbler
(Acrocephalus stentoreus) and Australian Wood Duck (Chenonetta jubata).

Two threatened bird species, the Gang-gang Cockatoo and Speckled Warbler, were observed within the
study area and within the locality during the surveys. The Scarlet Robin was observed in high numbers in
Cuumbuen Nature Reserve during locality surveys.

Reptiles

Three reptiles were recorded during the survey, including three skinks and one dragon. The Grass Skink
was the most common reptile observed in various habitats. Observations of reptiles during the survey
periods were limited, with few observations of basking individuals on logs, rocks and ground strata
indicating a low diversity and abundance of reptiles generally. Reptiles were primarily recorded during rock
rolling and Koala scat searches, when searching through leaf litter.

No threatened reptiles were recorded for the study area however, termite mounds for the Rosenberg’s
Goanna are common and the species has been recorded north and east of the study area. The Pink-tailed
Worme-lizard is known to occur west of the study area within rockier areas however, habitat for this species
within the study area is considered marginal.
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Mammals

The diurnal mammal species recorded during the survey period included common native species and feral
species expected to occur. The Eastern Grey Kangaroo (Macropus giganteus) was in high abundance
throughout the study area and regularly observed. The introduced Brown Hare (Lepus capensis), Rabbit
(Oryctolagus cuniculus), and domestic Dog (Canis familiaris) were commonly recorded throughout the
study area through direct observations and scats; their abundance was greater in the more disturbed open
woodland areas in the south and north of the study area.

Nocturnal arboreal mammal species were low in abundance. Spotlighting within the good quality forest
habitat supporting numerous hollow-bearing trees north of the Queanbeyan River returned few mammal
observations; the Common Brushtail Possum (Trichosurus vulpecula) was the most commonly recorded
species.

Amphibians

Apart from the Queanbeyan River the study area does not support aquatic habitats. Aquatic habitat of the
Queanbeyan River is relatively poor, with little structural diversity and a high degree of disturbance. Given
the limited aquatic habitat for threatened amphibians, targeted surveys were limited to one frog census
on the southern bank of Queanbeyan River. Four amphibians were recorded during the survey. All species
detected are common species expected to occur within the locality and are therefore unlikely to be
adversely affected by the proposal at a population level.

Two frogs were identified from calls including the Smooth Toadlet (Uperoleia laevigata) and Southern
Bullfrog (Limnodynastes dumerilii). The Smooth Toadlet appeared to be the most vocal and calling from
the northern bank of the river. No frog species were seen despite searching with spotlight which reflects
the low number of frog species recorded. No threatened species were detected during the survey.

Invertebrates

The Golden Sun Moth was the only invertebrate species targeted for survey during this assessment. This
species was not detected during the transect surveys and is discussed in more detail below.

4.2.4 Threatened species

Based on the desktop assessment and field surveys, the study area is considered to provide suitable habitat
for a number of threatened species. Appendix F depicts known records of threatened species in the locality;
the Scarlet Robin, Gang-gang Cockatoo, Rosenberg’s Goanna and Pink-tailed Worm-lizard are most
commonly recorded within close proximity of the study area. The study area provides potential habitat for
the following threatened fauna species:

e  Pink-tailed Worm-lizard
e Rosenberg’s Goanna

e Brown Treecreeper

e Scarlet Robin

e Hooded Robin

e Diamond Firetail

e Painted Honeyeater

e Gang-gang Cockatoo

e Speckled Warbler

e Koala
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e Eastern False Pipistrelle
e Eastern Bent-wing Bat
e Golden Sun Moth

All of the above species are included as subject species within the DGRs. Targeted searches were
undertaken within the study area for each of these species and the results are discussed individually for
each in Section 5.2.

Threatened species recorded during survey

Four species listed as Vulnerable under the NSW TSC Act were recorded during the field surveys. These
included the Gang-gang Cockatoo, Speckled Warbler, Eastern False Pipistrelle, and Eastern Bent-wing Bat.

The Gang-gang Cockatoo was recorded in several locations through opportunistic observation, but were
not detected during targeted stag watch surveys:

e November 2012 survey:
o Two adults and two juveniles were seen flying around the canopy and roosting in
trees at the far southern end of the study area in the late afternoon and early
morning during 5-6 November 2012.
o Gang-gang Cockatoos were heard calling from a copse of trees downslope of a
residential area to the west of the study area.
e March 2013 survey:
o The species were observed in the locality especially within Cuumbuen Nature
Reserve
e November 2013 survey:
o Two adults were observed flying through the northern section of the study area.

One observation of the Speckled Warbler was recorded on the 13 November 2013 north of the
Queanbeyan River in low shrub and grassland habitat.

A small number of Anabat files (two) were attributed to Eastern False Pipistrelle on 5 November 2012;
recordings were made in shrubland at survey site Al. Two Anabat files were also recorded for the Eastern
Bent-wing Bat on 5 March 2013; recordings were made in open woodland at survey site A8. Both bat
species were detected from only one of the ten overnight surveys conducted.
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5  ASSESSMENT OF LIKELY IMPACTS ON SUBIJECT
SPECIES, POPULATIONS AND COMMUNITIES

5.1 DETERMINATION OF AFFECTED SPECIES

In order to determine which species and communities may be affected by the proposal, consideration has
been given to the following issues:

e The distribution and habitat preferences of subject species and communities

e Suitability of habitats to be affected for subject species and communities

e The movement patterns and home range sizes of subject species

e The likelihood of subject species and communities to occur in the habitats affected,
e The condition and quality of habitats to be affected;

e The nature of the development and extent of direct and indirect impacts;

e The results of current and previous field surveys in and around the study area; and
e The results of other flora and fauna studies in the locality.

The threatened species habitat evaluation included as Appendix B considers the above factors in
determining ‘affected species’ for this proposal. Reference has also been made to the impact assessment
presented within ELA (2010a, 2010b) and GHD (2009) for the same subject species considered in this
report.

The threatened species and ecological communities that may be affected by this proposal are detailed
below, and are the subject of detailed assessment in the following sections.

e Box-Gum Woodland

e Hoary Sunray

e  Pink-tailed Worm-lizard
e Rosenberg’s Goanna

e Brown Treecreeper

e Scarlet Robin

e Hooded Robin

e Diamond Firetail

e Painted Honeyeater

e Gang-gang Cockatoo

e Speckled Warbler

e Koala

e  Eastern False Pipistrelle
e Eastern Bent-wing Bat
e Golden Sun Moth

Several of the threatened fauna species assessed below were not detected within the study area during
recent survey for this proposal however, as these species are known from the area and potential habitat is
available within the study area they have been considered as affected species. The detailed assessment
below was used to evaluate in more detail the locations of other known populations in the locality,
movement corridors and condition of potential habitat in the study area to come to a conclusion on the
likelihood of these species occurring in the subject site and the severity of potential impact. After detailed
analysis, several of the species were determined to be impacted by the proposal. Therefore, the outcome
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of the assessment process was such that a species could fall into one of three categories of impact severity,
which are:

1) Low - The species is very unlikely to occur (at least not on a regular basis) within the study
area and the proposal will not result in impact to this species;

2) Moderate - There is a chance the species may occur and suitable habitat is present on-site
which may result in some impact, but the impact is not significant and considered
manageable; and

3) High - The proposal will result in a significant impact for the species.

2 (at the end of the detailed assessment) summarises the impacts to affected species and communities.

5.2 ASSESSMENT OF SPECIES AND COMMUNITIES LIKELY TO BE AFFECTED

5.2.1 Box-Gum Woodland

Location, nature and extent of impact

The proposal will result in the permanent removal of approximately 4 ha of the Box-Gum Woodland
community within the southern area of the subject site (refer to vegetation mapping in Appendix E.1). The
area to be impacted contains Box-Gum Woodland of high quality supporting a high diversity of ground
cover species and overstorey regeneration such that the community meets the definition of the
Commonwealth listed CEEC.

In addition to the direct impacts associated with permanent 4 ha of habitat loss, there is also the potential
for additional area to be affected by indirect impacts. These would predominately be associated with ‘edge
effects’ resulting from bordering a major road. Edge effects are likely to include weed ingress and pollution
from road runoff. Weed ingress is already occurring within the study area, due to its close proximity to
residential development. Indirect impacts are considered to be highly manageable with the
implementation of specific environmental controls.

The proposal is unlikely to impact upon groundwater levels in the vicinity of the Box-Gum Woodland
community. Two bores associated with residential dwellings immediately north of the Queanbeyan River
just to the west of the study area show standing water levels of approximately 22 — 32 meters (NRAtlas
2013). Given that the bores are elevated above the river, the standing water levels correspond generally
with the level of the water in the Queanbeyan River. Given that the Box-Gum Woodland community occurs
at a minimum of approximately 40 m above the level of the Queanbeyan River, it is unlikely that it is
dependent on the local groundwater resource.

Alterations to local drainage patterns are likely as a result of the sealing and drainage structures that are
part of the proposal. However, given that the landscape position the community predominately occurs in
hill crests and adjacent slopes, it is considered unlikely that the community depends on any specific existing
drainage patterns. Impacts to the community from alterations to local hydrology are therefore considered
unlikely.

Local and regional abundance
Other known local populations

Combined vegetation mapping from that of BES (2008), Thomas et al. (2000) and field survey by
nghenvironmental (refer to Appendix E.1), estimate that approximately 3,121 ha of Box-Gum Woodland
occurs within the locality. Of this, the mapping by BES (2008) estimates that approximately half (1,546 ha)
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of this is in moderate-good Biometric condition. Four-hundred and seventy-six hectares are in low
condition or have not been validated. The remaining 1,099 ha mapped by Thomas et. al. (2000) and Gellie
(2005) was not assigned a condition class.

Field surveys within the locality by nghenvironmental identified 187 ha of this community that is of high
quality and which would meet the more stringent definition of the EPBC listed community. This includes
14 ha which occurs within the study area. Other high quality areas are located on the lower slopes of
Cuumbuen NR along the Kings Highway and Captains Flat Road, and within Stoney Creek NR east of the
study area. Another high quality area was identified further south on the eastern foreshore of Googong
Dam. These known high quality areas outside of the study area are considered to be secure as they are
already part of the reserve system or are being managed as part of the protected foreshore area around
Googong Dam. It is possible that other high quality areas also exist on privately owned lands however, the
extent of these was not able to be verified during this assessment.

The high quality area within and adjacent to the study area is important within the context of the locality
as examples of the community in good condition outside of the reserve system are rare. The study area
occurs within an area that is under intense development pressure and most of the existing examples of the
community within the locality, not already reserved or being actively managed, have been degraded to
some extent by development, particularly urban development and agricultural land use.

Regional abundance

Fallding (2002) estimates that there are more than 106,000 ha of Box-Gum Woodland within the NSW
Southern Tablelands and ACT region. This does not include areas of secondary grassland that may also
comprise the community. Keith (2006) estimates that there is 140,000 to 230,000 ha of the Southern
Tablelands Grassy Woodland community within the South Eastern Highlands Bioregion. This community
would also meet the definition of the Box-Gum Woodland EEC.

Habitat
Habitat values

The habitat values of the Box-Gum Woodland within the study area are variable, depending greatly on the
levels of past and current disturbance. Generally, the Box-Gum Woodland south of the Queanbeyan River
exhibits a high diversity of native grasses, sedges and forbs with some lower diversity areas where
disturbance has been higher and weeds are more prevalent, particularly St John’s Wort. Overstorey
regeneration is evident across this area. The gulley in the far south of the study area (where Apple Box is
more prevalent) has a greater proportion of exotic grasses and forbs and a lower diversity native ground
cover than the drier areas on the upper slopes and hill crest. North of the Queanbeyan River disturbance
has been greater and diversity is generally lower however, localised higher diversity patches occur and
overstorey regeneration is evident. Weeds (including noxious and highly invasive weeds) are common
throughout the Box-Gum Woodland in the study area and are likely to contribute to further degradation
without proper management.

Quantitative understorey quality assessments were undertaken within Box-gum Woodland in the study
area and locality following the Grassy Ecosystem Assessment Methodology of Rehwinkle (2007) to
determine a ‘floristic value score’ for the habitat present. The results of these assessments are shown
below in Table 5-1. The locations of quadrats are shown on the maps in Appendix D.1 and photos of each
qguadrat are included in Appendix G.2.
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Table 5-1 Results of the quantitative understorey quality assessments

Quadrat ID Easting Northing Floristic value
score
DS1 6/11/2012 703599 6082713 29
DS4 6/11/2012 704370 6083357 7
DS5 6/11/2012 703392 6082624 29
DS6 6/11/2012 703755 6082698 41
LC1 8/11/2012 699892 6084040 15
LC2 8/11/2012 700143 6084025 24
LC3 8/11/2012 707035 6084708 27
LC4 9/11/2012 707268 6085075 40
LC5 9/11/2012 707238 6086304 65
LC6 9/11/2012 706251 6086101 35
LC7 9/11/2012 707456 6086404 37
LC8 9/11/2012 709773 6084454 36
LC9 9/11/2012 710099 6084307 43
LC10 9/11/2012 704968 6077138 24

Based on the methodology (Rehwinkle 2007), if the floristic value score of a plot is four or more, then the
site can be considered to have a moderate to high conservation value. All of the plots conducted within
the study area and locality scored well above this value indicating that high quality occurrences of the
community occur both within the study area and the locality. The lowest value score of 7 (Plot DS4) was
located within the more disturbed Box-gum woodland vegetation on the hill north of the Queanbeyan
River.

The locality assessments were mostly undertaken within Nature Reserves that are protected from
disturbances such as grazing. Similarly, the Box-Gum Woodland within the study area is not grazed and this
is likely a contributing factor to the higher quality values recorded. Generally, the quality assessments
indicate that the Box-Gum Woodland within the study area south of the Queanbeyan River, is of a quality
comparable to that found within conservation reserves within the locality.

Distribution and condition of regional habitats

The condition of the Box-Gum Woodland in the region is unknown. Given that the community occurs largely
in low lying agricultural or grazing lands on freehold tenure and leases (Fallding 2002) it would be
reasonable to assume that much of the occurrence of the community in the region is degraded to some
extent or at risk of degradation. Sites of high biodiversity value on a regional scale are rare, isolated and
fragmented (Fallding 2002).

Conservation status

The Box-Gum Woodland community is listed as an EEC under both State and Commonwealth legislation.
The definition and name of this community is slightly different under the TSC Act and EPBC Act and is
further described below:

e White Box-Yellow Box-Blakely's Red Gum woodland (TSC Act)
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e  White Box-Yellow Box-Blakely's Red Gum grassy woodland and derived native grassland
(EPBC Act)

NSW TSC Act Endangered Ecological Community (EEC)

The White Box, Yellow Box, Blakely’s Red Gum woodland EEC listed under the NSW Threatened Species
Conservation Act 1995 includes:

e Woodland areas which include Yellow Box or Blakely’s Red Gum (with or without native
understorey); and

e Grasslands and pastures dominated by native grasses that are derived from this community.

All areas of Box-gum woodland and derived grassland within the study area are considered to be part of
this community.

EPBC Act Critically Endangered Ecological Community (CEEC)

The Commonwealth EPBC Act sets more stringent criteria for the recognition of the Box-gum woodland
Critically Endangered Ecological Community (CEEC) listed under that Act.

Under the EPBC Act, Box-gum woodland remnants belong to the CEEC if:

e One of the most common overstorey species is/was Yellow Box, Blakely’s Red Gum or White Box;
AND

e The understorey is predominantly native; AND
e The patch is greater than 0.1 ha; AND
o either:

o There are 12 or more non-grass species in the understorey including at least one
important species (based on a list issued by the Commonwealth Government); OR

o The patch is greater than 2 ha with an average of 20 or more mature trees per hectare,
or natural regeneration of the dominant overstorey eucalypts is present.

All areas of Box-gum woodland within the study area also meet the definition of the EPBC listed community
due to high floristic diversity in the understorey (including the presence of multiple important species) and
the presence of overstorey regeneration. On the hill crest north of the Queanbeyan River, the community
extends east of the study area however, the understorey in this area is highly degraded and the community
would not meet the EPBC definition but would still qualify for the TSC Act listed community.

Key Threatening Processes
The following Key Threatening Processes (KTP’s) apply to Box-Gum Woodland®*:

e C(Clearing of native vegetation

e Invasion of native plant communities by exotic perennial grasses
e Removal of dead wood and dead trees

e Loss of hollow bearing trees

4 Only the KTP’s relevant to this proposal as defined by the DGRs are included in this assessment.
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The proposal has the potential to result in the exacerbation of some of these KTP’s particularly clearing of
native vegetation. Approximately 4 ha of the community would be permanently cleared as a result of the
proposal. In addition, the importation and use of construction vehicles and machinery during construction
has the potential to introduce and/or result in the spread of exotic perennial species, including grasses.

Recovery planning

A draft national recovery plan for the Box-Gum Woodland CEEC has been produced by DECCW (2010). The
overall aim of the plan is to promote the recovery and prevent the extinction of the Endangered Ecological
Community through:

e Achieving no net loss in extent and condition of the ecological community throughout its
geographic distribution;

e Increasing protection of sites in good condition;

e Increasing landscape functionality of the ecological community through management and
restoration of degraded sites;

e Increasing transitional areas around remnants and linkages between remnants; and

e Bringing about enduring changes in participating land manager attitudes and behaviours
towards environmental protection and sustainable land management practices to increase
extent, integrity and function of Box-Gum Grassy Woodland.

The draft recovery plan lists 34 recovery actions for the community, under five strategies:

e Improve baseline information;

e Increase protection of Box-Gum Grassy Woodland;

e Improve community engagement;

e  Continue ecosystem function and management research; and
e Improve compliance and regulatory activities.

An Offset Strategy is included as part of the proposal (Appendix H) which aims to address several of the
objectives of the recovery plan in relation to no net loss of the community. These potentially include
increased protection of sites in good condition and; increasing landscape functionality of the community
through management and restoration of degraded sites.

Ameliorative measures

Where the proposed road passes through the Box-Gum Woodland community, the development footprint
will be minimised to the greatest extent possible while still achieving the objectives of the proposal. The
current subject site includes a 5 m buffer on the final road formation (to account for a worst case scenario
of direct impact), however, this is unlikely to be the real on ground impact. Within the Box-Gum Woodland
community, all works would be confined within the final road formation unless it is absolutely necessary
to utilise the 5 m buffer area. Construction compounds, equipment storage areas and stockpile sites etc.,
would not be located within this community.

Residual impacts to the Box-Gum Woodland community will be mitigated through an offset developed by
QCC in consultation with OEH. A strategy to develop this offset is included with this SIS as Appendix H and
includes the following components:

e Pathways for offsetting

o Determining the suitability of proposed offset sites
e In perpetuity security of proposed offsets

e Management of proposed offsets
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Proposed offsets will contribute to the long-term protection and improvement of the Box-Gum Woodland
community in the locality or wider region.

During the works strict weed hygiene protocols would be required. Following the completion of works, the
Box-Gum Woodland on the development perimeter would require ongoing management to reduce the
potential for edge effects associated with weed invasion and human disturbance.

Assessment of significant impact

The proposal will result in the removal of up to 4 ha (30%) of the 14 ha local occurrence of this community.
The remaining 10 ha is considered likely to remain viable following the proposed works and unlikely to be
placed at risk of extinction. The proposal would not result in the further fragmentation or isolation of the
community. In the context of similar habitats within the locality, the 4 ha of the community to be removed
is not considered important to the long term survival of the community. In addition, an offset strategy has
been proposed as part of the proposal that will result in the protection and management of an appropriate
area of this community in perpetuity.

When assessed against the criteria, the Proposal would not result in the extinction or further fragmentation
of the local occurrence or remove habitat important to the survival of the community in the locality,
however, it is recognised that the permanent removal of 30% of the local occurrence is substantial. The
local occurrence is of high quality, represents a viable patch within a highly modified and fragmented
landscape and is considered to contain high conservation values. In the context of current and future
development pressures and considering the high conservation value of the area to be impacted and advice
received from OEH, the removal of 30% of the local occurrence would be considered to be significant. As
such, the proposal is considered likely to have a significant impact on the White Box-Yellow Box-Blakely's
Red Gum woodland EEC.

5.2.2 Hoary Sunray

Location, nature and extent of impact

Based on estimates of population sizes undertaken in the field (refer to map in Appendix E.1), the proposal
would result in the removal of approximately 5,000 Hoary Sunray individuals. This estimation includes
three groups of plants mapped as containing 1000+ individuals, so it is possible that more than the
estimated number occur in these groups. It is also noted however, that these groups also extend beyond
the development footprint and that not all individuals in these groups would be impacted by the proposal.
The exact spatial extent of the groups was not mapped during the survey. For the purposes of this
assessment, assuming that 1000 individuals within each of these three groups will be impacted is
considered to be a reasonable estimation of the numbers to be impacted. The entire number of individuals
in other groups within the subject site is included in the estimation. The majority of the individuals to be
impacted are located within the Box-Gum Woodland community in the south of the site of which 4ha will
be removed. Approximately 15 ha of the dry forest in the north of the site will also be impacted. This
vegetation type also provides habitat for this species however, densities are much lower and the majority
of areas do not contain the necessary levels of disturbance required by this species for successful
propagation.

In addition to the direct impacts associated with permanent habitat loss, there is also the potential for
indirect impacts to the groups of hoary sunray immediately adjacent to the subject site. Indirect impacts
would predominately be associated with the potential for weed ingress and subsequent competition for
resources. These impacts are considered to be highly manageable with the implementation of specific
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environmental controls during construction works. Pollution from road runoff is considered unlikely to be
an issue for this species, as it was regularly observed to be occupying roadsides within the locality.

The Hoary Sunray was observed to be growing in relatively dry habitats including hill tops and is unlikely to
be dependent on local hydrological patterns or groundwater for survival. The proposal will not impact on
groundwater availability within the study area and alterations to local hydrology as a result of the proposal,
are therefore unlikely to impact upon this species.

Local and regional abundance
Other known local occurrences

Surveys by nghenvironmental within the study area and locality identified numerous occurrences of the
Hoary Sunray. An estimated 7,000 individuals occur within the study area with at least another 6,000
individuals within 200m of the study area in the south of the site (refer to the map in Appendix E.1).

Recent surveys by BES ((BES 2007, BES 2008), GHD (GHD 2009) Ecological Australia (ELA 2010a, ELA 2010b)
and nghenvironmental, have recorded the Hoary Sunray at a number of locations within the locality. These
include the northern and western slopes of Mount Jerrabomberra; at nine locations within the Stringybark
Reserve; the Carwoola area in road reserves and less heavily grazed areas near the junction of Wanna
Wanna Road and Captains Flat Road, to the south of Captains Flat road in the Stony Creek catchment, and
adjacent to the Kings Highway; sporadically throughout the Gale Precinct south of Wickerslack Lane; on
the lower eastern slopes of Mount Campbell adjacent to Old Cooma Road; in grassy woodland in the north
of the Royalla Crown Lands; Queanbeyan Nature Reserve; Stony Creek Nature Reserve and; Cuumbuen
Nature Reserves (ELA 2010). In addition, from the results of the surveys conducted within the locality by
nghenvironmental, the species is also found to be common within the Karabar residential area north of the
Queanbeyan River particularly along Lonergan Drive and Severne Street, at the Queanbeyan Cemetery and
at numerous locations adjacent to Captains Flat and Old Cooma Road. There is an extensive population at
Bicentennial Park in Queanbeyan West and a number of groups of the species within bushland north of
Wickerslack Lane. The surveys by nghenvironmental alone estimate approximately 36,500 individuals
within the locality. These surveys did not capture all of the locations identified during the previous surveys
by BES, ELA or GHD and the actual number is likely to be considerably higher.

Capacity for dispersal

It is unknown to what extent genetic material is being exchanged within the study area and locality. The
Hoary Sunray is an obligate out-breeder that is entirely dependent on the transfer of pollen between
individuals for successful reproduction (Sinclair 2011). Pollination is effected by many different insects,
including bees and flies (Sinclair 2011). Seed is wind dispersed (DSEWPaC 2013), can probably disperse over
many kilometres and will germinate fairly rapidly under a wide range of conditions remaining viable in the
soil for at least a few months (Sinclair 2011). On this basis, it is considered likely that genetic exchange is
occurring throughout the study area and potentially across the broader locality. In effect, the individual
groups identified within the study area are likely part of a single larger interbreeding population. It is
considered unlikely that the proposal would present a barrier to ongoing genetic exchange.

Regional abundance

The Hoary Sunray is still relatively widely distributed and can be locally common in places (such as
Queanbeyan). The species is known from numerous other locations in the region to the north, south and
east of the study area including Adaminaby, Cooma, Goulburn, Bungendore, Michelago, Braidwood,
Breadalbane, Tuena, Dalton, and Jerrabomberra (ELA 2010a). Across broader NSW, the Hoary Sunray
currently occurs on the Southern Tablelands and some adjacent areas (e.g. Tarcutta, Bega Valley) in an area
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roughly bounded by Albury, Bega and Goulburn, in the South Eastern Highlands, Australian Alps and Sydney
Basin bioregions (Sinclair 2011).

New South Wales and the ACT both have numerous populations likely to total >200,000 plants, Victoria
has about 20 populations containing <40,000 plants and Tasmania has about 20 populations containing in
excess of 100,000 plants (Sinclair 2011).

Habitat
Habitat values

The Hoary Sunray occurs in a wide variety of grassland, woodland and forest habitats, generally on
relatively heavy soils (DSEWPaC 2013). Plants can be found in natural or semi-natural vegetation and grazed
or ungrazed habitat. Bare ground is required for germination. The unpalatability of this species is likely to
protect it in heavily grazed areas where patches of bare ground are likely to develop, favouring recruitment
(DSEWPaC 2013).

Within the study area, the Hoary Sunray is found in a wide range of habitats. The majority of the
occurrences are located within the Box-Gum Woodland community in the south of the study area including
both disturbed and undisturbed sites. Groups of individuals also occur within the relatively undisturbed
Dry Forest in the north of the site (although in lower densities) and a large group is colonising a heavily
disturbed area of bare ground at the existing end of Ellerton Drive.

Within the locality, the species appears to occur within all common vegetation types and was observed to
regularly occur on disturbed roadsides, in areas subject to regular mowing, as well as in the front yards of
residential properties within the Karabar area north of the Queanbeyan River.

Distribution and condition of regional habitats

In NSW and ACT, Hoary Sunray occurs in grasslands, grassy areas in woodlands and dry open forests, and
modified habitats, on a variety of soil types including clays, clay loams, stony and gravely soil (Sinclair 2011).
Within all these habitats, the Hoary Sunray relies on the presence of bare ground for germination and
establishment. In lowland areas, periodic disturbance such as fire creates these bare areas. The Hoary
Sunray will also colonise roadsides that have been scraped (Sinclair 2011). The condition of the regional
habitats for this species is likely to be broad ranging from relatively undisturbed high quality grasslands to
heavily degraded, highly disturbed areas. The condition of habitat does not appear to be a determining
factor in the successful propagation of this species.

Conservation status

The Hoary Sunray is listed as Endangered under the Commonwealth EPBC Act. The species is not listed as
threatened under NSW legislation.

Threatening processes
A number of threats have been identified for the Hoary Sunray (Sinclair 2011) including:

e Habitat destruction from clearing

e Weed invasion

e Poor reservation status

o Lack of appropriate biomass reduction
e Inappropriate fire regimes

e Grazing by livestock

e Small population size
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The proposal has the potential to contribute to these processes. In particular, approximately 19 ha of
suitable habitat for this species will be permanently removed by the proposal. There is the potential for
the proposal to exacerbate the threat of weed invasion and perpetuate inappropriate fire regimes that
may not create the level of disturbance required for the successful propagation of this species.

Recovery planning

A national recovery plan has been prepared for this species (Sinclair 2011). The overall objective of recovery
is to minimise the probability of extinction of the Hoary Sunray in the wild and to increase the probability
of populations becoming self-sustaining in the long term. The specific objectives for recovery are to (Sinclair
2011):

1. Determine distribution, abundance and population structure

2. Determine habitat requirements

3. Ensure that key populations and their habitat are protected, monitored and managed
appropriately

4. Manage threats to populations

5. ldentify key biological characteristics

6. Determine growth rates and viability of populations

7. Build community support for conservation

Thirteen recovery actions have been identified to achieve these objectives. An Offset Strategy is included
as part of the proposal (Appendix H) which will potentially contribute to the protection of habitat for this
species. Weed control measures along the periphery of the development would contribute to recovery
action 4.1 — Control threats from pest plants.

Ameliorative measures

Where there are unavoidable impacts on groups of Hoary Sunray, the development footprint will be
minimised to the greatest extent possible while still achieving the objectives of the proposal. The current
subject site includes a 5 m buffer on the final road formation (to account for a worst case scenario),
however, this is unlikely to be the areal on ground impact. Where works impact upon groups of Hoary
Sunray or in close proximity to groups of plants outside of the subject site, all works would be confined
within the final road formation unless it is absolutely necessary to utilise the 5m buffer area. Construction
compounds, equipment storage areas and stockpile sites etc., would not be located within 50m of Hoary
Sunray groups.

During the construction works, strict weed hygiene protocols would be required. Following the completion
of works, the development perimeter would require ongoing management to reduce the potential for
weed invasion and human disturbance on remaining groups of Hoary Sunray.

Assessment of significant impact

The proposed action will result in the permanent removal of approximately 5,000 Hoary Sunray individuals,
decreasing the size of the local population from an estimated 13,000 to 8,000 individuals. Approximately
19ha of suitable habitat for this species will be permanently removed however, not all of this habitat is
ideal or currently being occupied by the species. Disturbance caused by the action may in fact create
additional areas of habitat and opportunities for recruitment. The action is considered unlikely to fragment
the local population or disrupt the breeding cycle and habitat to be impacted is not considered critical to
the survival of the species. Measures are described in this SIS to control weeds harmful to the species and
it is considered unlikely that the action will interfere with the species recovery beyond the initial direct
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impact. The species is locally common within the Queanbeyan area and occupies a broad range of habitats.
A significant impact to the Hoary Sunray as a result of the proposed action is considered unlikely.

5.2.3 Pink-tailed Worm-Lizard

Local and regional abundance

The species is not known to occur within the study area and no evidence of the species was detected during
targeted surveys within potential habitat of the site. The species is known from the locality with most
records south of the study area nearby Tralee or the Poplars, in which the species was identified in rock
outcrops (Biosis 2003a; Biosis 2003b). Other records are noted west of Cooma Road nearby the
Queanbeyan River on ridges (BES 2008), which is now predominantly surrounded by residential land
(Appendix F). Several other studies have failed to locate the species within the locality during targeted
searches (BES 2007; ELA 2010a; ELA 2010b; GHD 2009).

The regional abundance of the species is unconfirmed and the distribution of the Pink-tailed Worm-Lizard
is patchy, with records known within the Queanbeyan and Canberra areas and further afar nearby Cooma,
Yass and Bathurst.

Habitat
Habitat requirements

The Pink-tailed Worme-Lizard inhabits sloping, open woodland areas with predominantly native grass
groundlayers, particularly those dominated by Kangaroo Grass (Themeda australis). Typically these areas
are well-drained, with rocky outcrops or scattered, partially-buried rocks. The species is commonly found
beneath small, partially-embedded rocks in burrows; the burrows usually have been constructed by and
are often still inhabited by small black ants and termites. This species feeds on the larvae and eggs of ants
(DECCW 2010).

Study area habitat values

Location of habitat within study area: Dry Shrub Forest (Box Gum Woodland) and grassland south of study

area (refer Appendix E.2).

The study area provides little potential habitat for the Pink-tailed Worm-lizard, with the exception of the
southern end of the study area which supports potential low quality habitat for this species, covering
approximately 4 ha. This area contains dry shrub forest (Box Gum Woodland) over an open grassy
understory and disturbed grassland habitat. The potential habitat is marginal as the area is generally absent
of rock habitat, with some sporadic loose scattered rock present, and is surrounded by degraded areas that
have been subject to clearance and invasion by exotic grass species.

Grazing pressure by rabbits and predation pressures from domestic animals (cats and dogs) were clearly
evident within the potential habitat. In particular, the grazing pressure of rabbits has substantially reduced
the cover of native grass species. Known pressures that can affect the life cycle of the Pink-tailed Worm-
lizard include heavy grazing (rabbits) and predation pressures from domestic animals (Cats and Dogs).
These pressures were clearly evident within the potential habitat and surrounds. Furthermore, the
southern area of the study has been disturbed by clearing, roads, and walking tracks due to its close
proximity to residential land. These pressures have reduced the suitability of the habitat for the Pink-tailed
Worm-lizard.
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The good condition dry forest habitat north of Queanbeyan River supports a greater density of embedded
rock habitat, but is not considered available habitat for this species due to the absence of native grasses
and a generally closed forest canopy which is atypical habitat for this species. Habitat in the north of the
study area was not considered suitable for the species as surface rock was absent, the ground-cover was
predominantly shrubby and where grasses were present, these comprised exotic species.

Movement corridors

The Pink-tailed Worme-lizard has largely been located south of the study area near Tralee; therefore the
regional and local biolink south of the study area provides the most likely movement corridor for this
species. It is expected the Box Gum Woodland areas of this biolink would provide the most suitable habitat
due to the open nature of this community and its association with native grass species. However, habitat
within the study area is isolated by road or residential barriers to existing populations and the species has
little opportunity to move through these biolinks to habitat in the study area. These movement corridors
will not be affected by the proposal.

Condition of regional habitats

The condition of the habitat in other areas of known regional records is unknown. Given that the habitat
requirements of the species can coincide largely with low lying agricultural or grazing lands, it is expected
that much of the habitat in the region is degraded to some extent, or at risk of degradation. Those areas
supporting rockier outcrops are often better protected as the nature of the groundcover reduces grazing
potential. However, the cryptic nature makes the species hard to detect and it is reasonable to assume
there is also potential for undocumented populations to be present within the region.

Conservation status

The Pink-tailed Worm-Lizard is listed as Vulnerable under the NSW TSC Act and the Commonwealth EPBC
Act. The majority of known records for the species are not protected and occur on freehold land and such
habitat may be subject to disturbance or development pressure in the future.

Key Threatening Processes
The following KTPs apply to the Pink-tailed Worm-lizard:

e C(Clearing of native vegetation

e Invasion of native plant communities by exotic perennial grasses
e Removal of dead wood and dead trees

e Bushrock removal

The proposal will result in the removal of 4 ha of low quality potential habitat within the southern section
of the study area supporting some areas of dead wood and trees and a limited amount of scattered rock in
low densities. This area is already largely disturbed from surrounding development and current land uses
associated with residential areas (clearing, walking tracks, predation and disturbance by domestic dogs,
weed invasion). During the works strict weed hygiene protocols would be required. Following the
completion of works, the Box-Gum Woodland on the development perimeter would require ongoing
management to reduce the potential for edge effects associated with weed invasion and human
disturbance.

The KTPs listed above are therefore unlikely to affect the Pink-tailed Worm-lizard.
Recovery planning

There is no recovery plan for the Pink-tailed Worm-lizard. However, OEH identify 17 priority actions to help
recover this species:
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e Develop and implement a site management plan for Googong Foreshore Reserve

e Develop guidelines for habitat identification, enhancement and management

e Implement habitat management guidelines in Buddigower NR and Goulburn River NP

e Provide incentive payments for protection and enhanced management of known sites

e Reserve or ensure long-term management of known populations

e Develop and implement a site management plan for Cooma North Ridge Reserve

e Develop and implement a site management plan for Eedy's New TSR

e Develop and implement a site management plan for Nail Can Hill Reserve

¢ Implement monitoring regime at six sites across the range of the species on a three year
rotational basis

e Investigate the genetic differences between populations and determine if revisions of taxonomy
and status are warranted

e Undertake research into biology, ecology and management

e Undertake surveys for the species in areas of identified potential habitat using survey guidelines

e Develop minimum disturbance survey and monitoring guidelines

e Undertake distribution modelling or remote sensing to identify potential distribution and habitat

e Undertake survey in Buddigower NR to determine presence and distribution of species in reserve

e Undertake survey in Goulburn River NP to determine presence and distribution of species in
reserve

e Undertake a review of threats at known sites

The 17 priority actions were reviewed and the proposal is not considered to be at variance to these actions,
given that the habitat to be disturbed is low-quality and very unlikely to be used by the species.

Ameliorative measures

In light of the detailed assessment, no specific ameliorative measures have been defined for the Pink-tailed
Worm-Lizard given the species is not expected to occur within the study area and will therefore not be
impacted by the proposal.

Assessment of Significant Impact

The proposal would result in the removal of 4 ha of low quality habitat in the southern parts of the study
area. Given that no evidence of the species was detected during targeted surveys and the potential habitat
within the study area lacks key habitat resources such as rock shelters and tussock forming grasses, it is
unlikely the proposal would result in a significant impact to this species.

5.2.4 Rosenberg’s Goanna

Local and regional abundance

The species has not been specifically recorded within the study area but records occur from the locality,
primarily north, east and south of the site within Cuumbuen Nature Reserve, nearby Kings Highway, nearby
the Queanbeyan River Corridor, and Old Cooma Road and Wickerslack Lane (OEH 2012; ELA 2010a).
Additionally, ELA 2010a report anecdotal evidence of observations of individual animals near the junction
of Wickerslack Lane and Old Cooma Road, suggesting the locality (including the study area) provides habitat
for the species on a permanent basis. The species was not recorded during the survey period, but was not
targeted directly due to the presence of suitable habitat and known records in the area; however termite
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mounds (a critical breeding resource, as discussed below) were mapped. The study area adjoins contiguous
vegetation to the east and south that supports known habitat for this species.

The regional abundance of the species is unconfirmed although several records are known from the region.
Records are known nearby the study area within Queanbeyan and extend to Cooma. Several records are
known from national parks, including Kosciusko National Park, Brindabella National Park, Morton National
Park and Turon National Park in which substantial habitat for the species is available.

Habitat
Habitat requirements

Rosenberg’s Goanna is found in heath, open forest and woodland habitat and shelters in logs, rock crevices
and burrows where adequate foraging resources, shelter sits and terrestrial termite mounds are available
(OEH 2012). The species forages on birds, eggs, reptiles, mammals and carrion. The species shelters in
hollow logs, rock crevices and in burrows, which they may dig for themselves, or they may use other
species' burrows, such as rabbit warrens. Termite mounds are a critical habitat component for the species
as Rosenberg Goanna’s in which they lay their eggs. Observations of a related and similar species, Lace
Monitor (Varanus varius), show that the animals move around each day within a large home range (~ 500
ha), regularly using a number of different roost sites (Weavers 1993).

Study area habitat values

Location of potential habitat within study area: Dry grass/shrub forest in north of study area (refer

Appendix E.2).The more intact areas of moderate to good quality dry grass/shrub forest in the north of the
study area provide 13 ha of suitable habitat for this species, including termite mounds (13 mounds) and
fallen hollow logs for breeding and shelter.

Ground habitat structure is relatively complex in the area of good quality dry grass forest as it supports
fallen logs of various sizes which have potential as roost sites. Diggings by echidnas and wombats were also
found in this area, indicating suitability of the soil for burrowing. The increased structural diversity of the
dry forest in this area would provide a greater diversity of foraging habitat in this area also. This habitat
adjoins the western edge of a large extent of dry forest stretching east, which meets the criteria for large
habitat areas to sustain a population of Rosenberg’s Goanna. This primary habitat is likely to be used by
resident individuals (possibly as breeding habitat); however it is expected the study area comprises part of
a much larger home range (> 500 ha) for one or two individuals.

The moderate quality dry grass forest north of the study area could potentially be used by the species for
foraging or as it traverses its large home range, however this area does not support key breeding habitat
resources for this species (i.e. termite mounds and large hollow logs are largely absent).

The southern section of the study area (south of Queanbeyan River) is substantially compromised as
habitat and is not considered unique or important for this species. The proximity of residential housing,
roads, and quarry have resulted in the removal of key habitat resources for this species. Other disturbances
including barriers such as fencing, recreational use of the area, and presence of domestic pets (i.e. dogs)
and ongoing dog walking in this area would most likely prevent the species from utilising the area regularly.

Movement corridors

The area of potential habitat of the study area (dry grass/shrub forest) is contiguous with a large extent of
similar habitat that stretches east into Cuumbuen Nature Reserve and further south and west of the study
into Jerrabomberra. This area forms part of a regional biolink and is likely to be an important corridor for
the Rosenberg’s Goanna. The study area does not fragment this biolink, but will reduce the extent of
available habitat on its western edge.
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Condition of regional habitats

It is assumed the species is more widespread than known records indicate given that detection of the
species is difficult. As many records of the Rosenberg’s Goanna are known within protected areas the
condition of these regional habitats is assumed to be good. The species relies on a complex habitat
structure to persist and therefore, is generally linked to large areas of intact habitat where it occurs.

Conservation status

The Rosenberg’s Goanna is listed as Vulnerable under the NSW TSC Act. The majority of known records for
the species are associated with protected areas.

Key Threatening Processes
The following KTPs apply to the Rosenberg’s Goanna:

e C(Clearing of native vegetation

e Invasion of native plant communities by exotic perennial grasses
o Removal of dead wood and dead trees

e Bushrock removal

The proposal has the potential to result in the exacerbation of some of these KTP’s particularly clearing of
native vegetation. The proposal would result in the direct clearance of 13 ha of dry grass forest habitat for
this species. This would include 13 termite mounds; 35 termite mounds would remain within the study
area.

Greater than 7,000 ha of largely contiguous dry forest habitat are available within the locality which also
supports a similar density of termite mounds to the study area, as determined during locality surveys. ELA
(2010a) recorded 81 termite mounds north of Wickerslack Lane in a 100 ha area and GHD (2009) recorded
greater than 250 termite mounds over a 130 ha area within habitat that is contiguous with the southern
section of the study area. In this context, the amount of known habitat to be removed is minor relative to
the extent available to the local population.

The removal of dead wood and dead trees, as well as bushrock, are KTPs affecting the Rosenberg’s Goanna.
As mentioned, the good condition dry grass forest supports a reasonably high density of fallen timber, but
limited bushrock. The removal of fallen timber will affect the availability of sheltering sites on a local level.
However, these habitat features are also common within the locality in the habitat stretching to the east
of the study area and the removal of such features is unlikely to substantially contribute to the KTPs
affecting the species.

Recovery planning

There is no recovery plan for the Rosenberg’s Goanna. However, OEH identify nine priority actions
developed to help recover this species:

o |dentify key habitats or areas for protection and enhanced management on private land through
management agreements and incentives

e |dentify suitable habitat across the range of the species with reference to satellite imagery and
vegetation surveys

e Undertake surveys for the species within identified suitable habitat

e Develop habitat identification, management and enhancement guidelines

¢ Implement management strategies that reduce the prevalence of bush rock removal, including
surveillance
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e Develop and undertake community education strategy that reduces demand for bush rock as
landscaping material and provides/promotes alternatives

e Provide map of known occurrences to Rural Fire Service and seek protection of rocky outcrops
and riparian zones on Bush Fire Risk Management Plan(s), risk register and/or operation map(s).

e Undertake investigations into general biology and ecology of the species, particularly movement
patterns and tree use, rock crevice use and termitaria use

e Undertake investigations into taxonomic distinctions/genetic (DNA) differences between the
various forms of the ‘species’

The nine priority actions were reviewed and the proposal is not considered to be at variance to these
actions given that the extent of contiguous habitat remaining in the locality is extensive.

Ameliorative measures

Two fauna underpasses will be constructed under the road within the good condition dry grass forest
habitat suitable to this species. Exclusion fencing will also be included in this habitat along the eastern edge
of the road corridor. The exclusion fencing will assist in restricting movement of this species across the
road and reducing possible vehicle collisions. The fauna underpasses will promote a safe passage under the
road for the species. The vehicle speed limit through this corridor will be 80 km/h and advisory signs for
motorists will also be erected.

This species is a subject of the offset strategy. Offsets will be targeted to directly contribute to habitat
protection and enhancement for this species.

Assessment of significant impact

The proposal would result in the direct clearance of 13 ha, including 13 termite mounds, of potential habitat
for this species. Greater than 7000 ha of largely contiguous dry forest habitat is available within the locality
which also supports a similar density of termite mounds to the study area, as determined during locality
surveys. In this context, the direct impact of the proposal is not considered to place the Goanna at risk,
given the extent of surrounding habitat and large home range of this species. However, in the context of
the local population for the study area as defined by the TSC Act, a local population consists of individuals
known or likely to use habitats within the study area (DECC 2007). Given the large home range it is
expected the study area would support one or two individuals only, therefore it is possible if the proposal
resulted in mortality through vehicle collisions the local population would be placed at risk if it only consists
of one or two individuals.

While it is agreed the direct impacts of habitat loss are relatively minor, the indirect impact of eventual
increased traffic volume through an area of known habitat which could result in mortality is likely to have
a significant effect on the local population of Rosenberg’s Goanna, in the context of the local population
within the study area, as defined by the TSC Act.

Therefore, in this context the indirect impacts of the proposal have the potential to place the species at
risk over the long-term and the proposal is considered to result in a significant impact to this species.

5.2.5 Brown Treecreeper

Local and regional abundance

The Brown Treecreeper was not recorded during the targeted surveys of the study area, although is known
from the locality and has been recorded approximately 6 km south of the subject site near old Cooma Road.
The species was not recorded in other studies nearby the study area (ELA 2012a; ELA 2012b; BES 2007
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GHD 2009). However, Thompson and Mullins (2004) cited in ELA (2010a) suggested the species was a
permanent resident near to the Googong Dam Road turnoff. From the lack of sightings of this species within
the locality, despite targeted surveys, it is reasonable to assume that the species is not common throughout
all areas of potential habitat in the locality.

The regional abundance of the species is not known and records generally appear scattered across the
region south of Canberra to Nimmitabel and north of Canberra to Yass. The Brown Treecreeper is largely
concentrated on the slopes of the Great Dividing Range and the heaviest concentrations are known west
of Canberra through to Narrandera. Some scattered records exist in protected areas including Glen Fergus
State Forest, Scabby Range Nature Reserve, Tinderry Nature Reserve, Wollondilly River Nature Reserve,
and Ben Bullen State Forest.

Habitat
Habitat requirements

Brown Treecreepers are found in eucalypt woodlands (including Box-Gum Woodland) and dry open forest,
mainly inhabiting woodlands dominated by stringybarks or other rough-barked eucalypts with an open
grassy understorey (OEH 2012). The Brown Treecreeper is dependent on hollows for breeding and dead
timber for foraging (provides habitat for invertebrate prey) (Noske 1991). The species feeds on insects by
foraging on tree trunks, amongst leaf litter and on fallen logs.

Study area habitat values

Location of potential habitat within study area: Woodland (Box Gum Woodland) south of study area (refer
Appendix E.2).

Woodland habitat (Box Gum Woodland) south of the Queanbeyan River is considered the most suitable
habitat in the study area for this species and comprises 5.4 ha. Elsewhere in the study area, dry forest
dominated by rough-barked eucalypts was accompanied by a shrub layer rather than being open and
grassy. Open grassy dry forest in the very northern section of the study area was generally dominated by
smooth-barked trees and shows reasonably high levels of disturbance from land uses associated with
residential development (exotic weeds, walking tracks, presence of domestic animals, rabbits). The more
intact good quality areas in the middle of the study area featured an abundance of fallen timber and may
provide habitat for the species, although this habitat constitutes closed forest and is considered atypical
habitat for the species.

As the species is sedentary and considered to be resident in many locations throughout its range, as well
as being a gregarious species that is usually active and conspicuous while foraging in pairs or small groups,
it is likely the species would have been observed in the study area, if present. In this context, habitat for
the Brown Treecreeper is available within the study area, but is not considered optimal or likely to support
a resident population.

Movement corridors

The species has been located further south of the study area in the Googong area, but not in denser habitat
closer to the study area despite targeted surveys for the species. The known records of the species
(Googong area) fall within a local biolink which connects to the larger regional biolink that adjoins
vegetation within the study area. It is therefore considered possible that the Brown Treecreeper may move
through these biolinks to utilise habitats of the study area (Box Gum Woodland and the intact dry grass
forest in the middle section of the study area), but is unlikely to be common to the area. The proposal will
not affect movement of the species through these biolinks.
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Condition of regional habitats

The condition of the habitat in other areas of known regional records is unknown. Given that the habitat
requirements of the species can coincide largely with low lying agricultural or grazing lands, it is expected
that much of the habitat in the region is degraded to some extent, or at risk of degradation. However, some
of the scattered records for the species are within protected areas which are expected to support habitat
of at least moderate condition.

Conservation status

The Brown Treecreeper is listed as Vulnerable under the NSW TSC Act. The known records for the species
are associated with both freehold land and protected areas. The Brown Treecreeper was formerly common
and widespread but numbers have declined in recent years within the Queanbeyan/ACT areas. The species’
overall range does not appear to have been reduced, but declines in density have been reported in most
parts of its range (Garnett & Crowley 2000).

Key Threatening Processes
The action proposed will contribute to the following KTPs relevant to the Brown Treecreeper and include:

e C(Clearing of native vegetation
e Loss of hollow-bearing trees
e Removal of dead wood and dead trees

The proposal will result in removal of up to 5.4 ha of potential habitat, including two hollow-bearing trees,
within the southern section of the study area however, the species has not been recorded in this area
during targeted surveys and is considered unlikely to rely on the habitat in the subject site. There is
potential for the species to occur in other areas of the study area, although the habitat is not typical to the
species and is not unique in the locality. The locality supports extensive areas of similar woodland habitat
(> 3000 ha), including contiguous vegetation to the south of the study area. Therefore the KTPs on the
Brown Treecreeper are considered to be minor.

Recovery planning

There is no recovery plan for the Brown Treecreeper. However, OEH identify 7 priority actions developed
to help recover this species:

e Conduct ecological research to determine habitat and resource requirements, threats and
conservation issues

e Undertake surveys for threatened woodland birds in new and existing conservation reserves
containing suitable habitat to assess the species' conservation status and identify key breeding and
foraging habitat

o |dentify key habitats or areas for protection and enhanced management through incentives

e Develop habitat identification, management and enhancement guidelines for woodland birds

e Implement sympathetic habitat managementin conservation reserves, council reserves and crown
reserves where the species occurs

e Increase understanding of woodland birds through promotion of the DEC website and other
educational material

o Develop an Expressions of Interest targeted towards private landowners to locate new sites and
from this negotiate, develop and implement conservation management agreements for high
priority sites

The proposal is not directly at variance with any of the above priority actions.
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Ameliorative measures

In light of the detailed assessment, no specific ameliorative measures have been defined for the Brown
Treecreeper as impacts to the habitat of this species are considered to be minor. However, while not a
subject species of the offset strategy, proposed offsets may indirectly contribute to habitat protection and
enhancement for this species at a broader scale.

Assessment of significant impact

The proposal would not remove any known habitat for this species but would result in the removal of 5.4
ha of potential habitat in the southern parts of the study area, although the habitat is not considered
unique to this species. The locality supports extensive areas of similar woodland habitat, including
contiguous vegetation to the south of the study area (> 3000 ha).

Given that no evidence of the species was detected during surveys, despite the fact the species is
gregarious and conspicuous, and the potential habitat within the study area does not support habitat of
particular importance, the proposal will not result in a significant impact to the Brown Treecreeper.

5.2.6 Scarlet Robin and Hooded Robin

Local and regional abundance

The Hooded Robin or Scarlet Robin were not recorded during the targeted surveys of the study area,
although the species are known from the locality. The Scarlet Robin has been recorded west of the study
area, with the nearest record occurring about 800 m away. This species was also regularly observed within
Cuumbuen Nature Reserve during locality surveys in March 2013. The Hooded Robin has been recorded
about 4 km south-west of the study area.

The Hooded Robin is known in the locality from scattered records and rarely recorded in the region, with
records from north of Canberra to Nimmitabel. All known records for the species are south of the study
area, with the majority along the Queanbeyan River corridor north and south of Googong Reservoir
(Bionet). One record also occurs west of Old Cooma Road (ELA 2010a). Biosis (2003) also recorded the
species near the Tralee area.

The Scarlet Robin is reasonably common through the region with several records known between Yass and
Bredbo and west of Canberra through to Tarcutta. The species is well represented in protected areas
including Cuumbuen Nature Reserve nearby the study area, as well as Bondo State Forest, Tinderry Nature
Reserve, Yanununbeyan National Park, and Coornartha Nature Reserve.

Habitat
Habitat requirements

Hooded Robins are found in open eucalypt forest and woodland often in, or near clearings, or open areas
(OEH 2012). The species requires structurally diverse habitats including ample fallen timber and logs for
insect prey (Schodde and Tidemann 2007). The species favours open areas with a sparse shrub layer as it
will forage in bare ground or open ground and through leaf litter for insects. Territories range from around
10 ha during the breeding season, to 30 ha in the non-breeding season. Small cup-shaped nests are
constructed in a tree fork or crevice, from less than 1 m to 5 m above the ground (OEH 2012).

Scarlet Robins occur in dry eucalypt forests and woodland with open grassy understorey with abundant
logs and fallen timber (OEH 2012). The Scarlet Robin utilises open areas in their habitat and some studies
have found higher abundance of Scarlet Robins along forest edges than the interior (Berry 2001). Birds
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forage from low perches, fence-posts or on the ground, from where they pounce on small insects and other
invertebrates which are taken from the ground, or off tree trunks and logs; they sometimes forage in the
shrub or canopy layer. This species’ nest is an open cup built in the fork of a tree usually more than 2 m
above the ground; nests are often found in a dead branch in a live tree, or in a dead tree or shrub (OEH
2012).

Study area habitat values

Location of habitat within study area: Dry grass forest, woodland and dry shrub forest south of the study

area (refer Appendix E.2).

Potential habitat for these species is associated with the more intact forest habitats including the dry grass
forest within the middle section of the study area and the woodland, the dry shrub forest habitat (Box Gum
Woodland) in the southern section of the study area and the dry grass forest in the northern section of the
study area; these areas comprise 19 ha. The dry grass forest supports some potential foraging habitat
through fallen timber and logs in the ground stratum for both species, but is not considered optimal habitat
as it contains a closed canopy and generally lacks open grassier areas to forage that are not structurally
diverse.

These species are not expected to occur elsewhere in the study area due to the disturbed condition of the
remaining habitat which lacks structural integrity; these areas are also in close proximity to adjacent
residential land and subject to the effects of associated land uses (dogs, weed invasion, rabbits).

The detection of the Scarlet Robin in Cuumbuen Reserve, but not the study area during the March 2013
survey, would suggest the species is easily observed if it were to utilise the area on a permanent basis. The
Scarlet Robin was observed in dry forest habitat in the reserve; however the forest was in better condition
than that of the study area as it supported a structurally diverse ground stratum far superior than that in
the study area in which fall timber and tussock grasses were dominant. This result would suggest the
habitat within the study area is not optimal for the Scarlet Robin and the species does not readily inhabit
the site.

Movement corridors

As the Hooded Robin has largely been located south of the study area nearby the Googong Reservoir, the
regional biolink between the reservoir and the eastern side of the study area provides the most likely
movement corridor for this species. It is expected the Box Gum Woodland areas of this biolink would
provide the most suitable habitat due to the open nature of this community and its association with native
grass species. Box Gum Woodland is most dominant south of the study area and also occurs adjacent the
site, but is not common within the study area. The dry grass forest would promote movement of the
species, but is considered less suitable for the species due to its closed canopy. The lack of species in this
habitat type would suggest Box Gum Woodland is more typical habitat of this species in the locality.

The known records of the Scarlet Robin suggest this species is more likely to move through both Box Gum
Woodland and dry forest habitat of the regional biolink, with a possible preference for dry forest habitat.
The proposal will not affect movement of this species through these habitats as a strong connection
corridor will remain to the east of the study area through to Cuumbuen Nature Reserve, where this species
is readily recorded.

Condition of regional habitats

The condition of the habitat in other areas of known regional records is unknown. Given that the habitat
requirements of the species can coincide largely with low lying agricultural or grazing lands, it is expected
that much of the habitat in the region is possibly at risk of degradation. However, some of the scattered
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records for the species are within protected areas, particularly for the Scarlet Robin which is commonly
observed in Cuumbuen Nature Reserve.

Conservation status

The Scarlet Robin and Hooded Robin are listed as Vulnerable under the NSW TSC Act. Within the
Murrumbidgee Catchment region, 341 and 342 Bionet records are listed for the Scarlet Robin and Hooded
Robin respectively. The known records for the species are associated with both freehold land and
protected areas.

Key Threatening Processes

The action proposed will contribute to the following KTPs relevant to the Scarlet and Hooded Robins and
includes:

e Clearing of native vegetation
e Invasion of native plant communities by exotic perennial grass
e Removal of dead wood and dead trees

The proposal will result in removal of up to 19 ha of potential habitat however neither species has been
recorded in these areas during targeted surveys and are considered unlikely to rely on the habitat in the
subject site. These species are susceptible to threats associated with clearing and fragmentation which
either isolate habitat or simplify the ground structure, however the locality supports extensive areas of
similar habitat (at least 7000 ha), including contiguous vegetation to the west and south of the study area
which will not be isolated by the proposal. The proposal could also increase the invasion of exotic perennial
grasses which may degrade potential habitat of these species, but as both species are not considered
permanent inhabitants of the study area this threat will not have an adverse effect on their persistence in
the locality. Therefore, the extent of impact of these KTPs on the Scarlet and Hooded Robin, as a
consequence of the proposal, are considered minor.

Recovery planning

There is no recovery plan for the Scarlet or Hooded Robin. However, OEH identify five priority actions
developed to help recover the Hooded Robin:

e Conduct ecological research to determine habitat and resource requirements, threats and
conservation issues

e Conduct annual monitoring of key populations that are managed under property
agreements or are within DECCW estate, conservation reserves, council reserves and
crown reserves

e Provide stewardship payments, develop property agreements and apply other land
management incentives for the protection and enhanced management of priority
woodland vegetation that is used by the Hooded Robin

e Increase community awareness about the Hooded Robin through promotion of the
DECCW Threatened Species Website and the development of education and extension
material for threatened woodland and mallee birds

e Implement sympathetic habitat management in conservation reserves, council reserves
and crown reserves where the species occurs

The proposal is not considered to be at variance to the above priority actions.

No recovery plan or priority actions have been developed for the Scarlet Robin.
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Ameliorative measures

In light of the detailed assessment, no specific ameliorative measures have been defined for the Scarlet
and Hooded Robin as impacts to the habitat of these species are considered to be minor. However, while
not a subject species of the offset strategy, proposed offsets may indirectly contribute to habitat protection
and enhancement for these species at a broader scale.

Assessment of significant impact

The proposal would not remove any known habitat for this species but would result in the removal of 19
ha of potential habitat. However, the habitat to be removed is not considered unique to this species as it
lacks the structural diversity usually required by these species (mature eucalypts, saplings, some small shrubs
and a ground layer of moderately tall native grasses, as well as abundant logs and fallen timber).

Given that no evidence of these species was detected during surveys, despite the fact both species are
conspicuous, and the potential habitat within the study area does not support habitat of particular
importance, the proposal will not result in a significant impact to the Hooded Robin or Scarlet Robin.

5.2.7 Diamond Firetail

Local and regional abundance

The Diamond Firetail was not recorded during the targeted surveys of the study area, although the species
is known from the locality to the south and far east of the site.

The Diamond Firetail is widely distributed in NSW, with a concentration of records from the Southern
Tablelands, the Northern, Central and South Western Slopes and the North West Plains and Riverina.
Records are common from Canberra through to Cooma, predominantly within woodland environments.

Habitat
Habitat requirements

The Diamond Firetail is found in grassy eucalypt woodlands, including Box Gum Woodland. It is also known
to occur in secondary grassland or open forest, native grassland and riparian areas (OEH 2012). Diamond
Firetails hunt for insect prey from low perches on dead stumps, fallen timber, fence posts and low hanging
branches (Garnett & Crowley 2000). The habitat components considered important to this species are
water and shelter near feeding areas during the day and dense shrubbery for roosting by night (Schodde
and Tidemann 2007). Nests are globular structures built either in the shrubby understorey, or higher up,
especially under hawk's or raven's nests.

Study area habitat values

Location of habitat within study area: Shrubland, grassland, open woodland, and dry shrub forest south of

study area (refer Appendix E.2).

Suitable habitat for the species is associated with grassy woodland and open areas, such as the Box Gum
Woodland and more open grassland, shrubland and open dry forest areas in the southern section of the
study area and comprises 13.4 ha (including 6.6 ha of exotic shrubland and disturbed areas). However, no
particularly important habitat for this species was observed; native grass habitat is patchy and large areas
of weed invasion is prevalent in these areas. The species is conspicuous, often observed in flocks of 5 to 40
birds and is likely to be observed in its open habitat if present in the study area. The lack of records this
current survey and from other studies indicates the species does not permanently occupy the study area,
but may forage or move through there on occasions.
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Movement corridors

The Diamond Firetail has largely been located south of the study area and the local biolink south and east
of Cooma road that stretches towards the Googong Reservoir provides the most likely movement corridor.
This biolink supports more suitable grassy habitat than other corridors in the locality. It is expected the Box
Gum Woodland areas of this biolink would provide the most suitable habitat due to the open nature of this
community and its association with native grass species. Box Gum Woodland is most dominant south of
the study area and also occurs adjacent the site, but is not common within the study area. For this reason,
the Diamond Firetail appears unlikely to be reliant upon the habitat corridors near the study area for
regular movements, due to the lack of records and habitat connectivity through this area.

Condition of regional habitats

The condition of the habitat in other areas of known regional records is unknown. Given that the habitat
requirements of the species can coincide largely with agricultural or grazing lands, it is expected that much
of the habitat is at risk of degradation. However, some of the scattered records for the species are within
protected areas which are expected to support habitat of at least moderate condition.

Conservation status

The Diamond Firetail is listed as Vulnerable under the NSW TSC Act. The species is widespread throughout
its range, with several records south of Queanbeyan extending to Cooma. Within the Murrumbidgee
Catchment region, 408 Bionet records of the species are listed. While the species appears relatively
common, as mentioned above its habitat is associated with grazing land and therefore subject to potential
long-term degradation. Known records of this species are also associated with protected areas or larger
remnants of native habitat.

Key Threatening Processes
The action proposed will contribute to the following KTPs relevant to the Diamond Firetail and includes:

e (Clearing of native vegetation
e |nvasion of native plant communities by exotic perennial grass
e Removal of dead wood and dead trees

The proposal would result in the removal of 13.4 ha of potential habitat in the southern parts of the study
area (including open grassy woodland and exotic grassland); however only 6.6 ha of native vegetation
would be cleared and none is considered unique to this species. The locality supports extensive areas of
similar woodland habitat (at least 3000 ha), including contiguous vegetation to the south of the study area.
Therefore, the impact of these KTPs upon the Diamond Firetail are considered minor, as a consequence of
the works.

Recovery planning

There is no recovery plan for the Diamond Firetail however, OEH identify five priority actions developed to
help recover this species.

e Conduct ecological research to determine habitat and resource requirements, threats and
conservation issues

e Conduct annual monitoring of key populations that are managed under property
agreements or are within DECCW estate, conservation reserves, council reserves and crown
reserves
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e Provide stewardship payments, develop property agreements and apply other land
management incentives for the protection and enhanced management of priority woodland
vegetation used by the Diamond Firetail

e Increase community awareness about the Diamond Firetail through the promotion of the
DECCW Threatened Species Website and the development of education and extension
material for threatened woodland birds

o Implement sympathetic habitat management in DECCW estate, conservation reserves,
council reserves and crown reserves where the Diamond Firetail occurs

The proposal is not considered to be at variance to the above priority actions.

Ameliorative measures

In light of the detailed assessment, no specific ameliorative measures have been defined for the Diamond
Firetail as impacts to the habitat of this species are considered to be minor. However, while not a subject
species of the offset strategy, proposed offsets may indirectly contribute to habitat protection and
enhancement for this species at a broader scale, specifically through protection of Box Gum Woodland and
grassland habitats.

Assessment of significant impact

The proposal would not remove any known habitat for this species but would result in the removal of 13.4
ha of potential habitat including shrubland, grassland, open woodland and forest areas south of the study
area. However, the habitat to be removed is not considered unique to this species and much of it is
degraded with exotic species prevalent in the understorey. The locality supports extensive areas of similar
habitat, including contiguous vegetation to the south of the study area.

Given that no evidence of the species was detected during surveys, despite the fact the species is
conspicuous and occurs in flocks, and the potential habitat within the study area does not support habitat
of particular importance, the proposal will not result in a significant impact to the Diamond Firetail.

5.2.8 Painted Honeyeater

Local and regional abundance

The Painted Honeyeater distribution does not extend into Canberra or Queanbeyan LGA. The greatest
concentrations recorded of the species, and almost all breeding, occurs on the inland slopes of the Great
Dividing Range in NSW. The species was not observed during the current survey and only one other record
is known for the locality, which was observed by ELA (2010b) on one occasion within the Jumping Creek
Estate assessment. The species is generally considered a rare nomadic or summer migratory species in the
locality. Within the region, most records are west of Canberra and concentrated from Cootamundra
through to Hay.

Habitat
Habitat requirements

The Painted Honeyeater is a highly specialised honeyeater that inhabits dry open woodlands and forests
containing mistletoe, particularly choosing sites with an abundance of mistletoe (Barea 2008; Barea 2012).
It inhabits dry open forests and woodland including Boree, Brigalow and Box Gum Woodlands and Box-
Ironbark open forests, also paperbark and casuarinas. It is a specialist feeder on mistletoe, particularly of
the genus Amyema, and generally requires five or more mistletoes per hectare (NSW Scientific Committee
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2011). The extent of available vegetation is considered to be important for this species and it is considered
less likely to be found in strips or fragmented patches of vegetation than it is in wider blocks (Robinson
1994).

Study area habitat values

Location of habitat within study area: Dry shrub forest and woodland (Box Gum Woodland) supporting

mistletoe (refer Appendix E.2).

Some suitable foraging resources are present in the study area, particularly in mature trees of dry shrub
forest and woodland (Box Gum Woodland) containing mistletoes. Mistletoe is present throughout the
study area, but generally in low abundance apart from the regenerating dry grass forest at the far northern
end of the study area and amongst the older trees in woodland patches north and south of the Queanbeyan
River of the study area. Mistletoe diversity is limited in areas of potential habitat with only one species
recorded. On this basis, the species may forage within the study area as part of a much larger home range
during migration events although it does not provide important habitat unique to this species.

Movement corridors

The Painted Honeyeater appears unlikely to be reliant upon either of the habitat corridors or biolinks in
the study area for regular movements given the lack of records through the study area for the species.
However, corridors in the south of the study area support greater Box Gum Woodland habitat which
appears to be most commonly associated with mistletoe in the locality, and therefore a more likely
movement corridor for this species.

Condition of regional habitats

The condition of regional habitats is unknown and largely dependent on the quality and diversity of
mistletoe species. However, as the locality is not a known stronghold for the species the proposal will not
contribute to the decline of the species nor will it affect its conservation status.

Conservation status

The Painted Honeyeater is listed as Vulnerable under the NSW TSC Act. Within the Murrumbidgee
Catchment region, 174 Bionet records of the species are listed. The distribution of the species is ‘predicted’
to occur within the Queanbeyan LGA while known records are concentrated west of Canberra (OEH 2012).
The conservation of the species is not at risk from the proposal given the species is not known to breed
within the area and is a rare visitor to the locality.

Key Threatening Processes
The action proposed will contribute to the following KTPs relevant to the Painted Honeyeater and includes:
e Clearing of native vegetation

The proposal would result in the removal of up to 4 ha of Box Gum Woodland that supports mistletoe
which is considered potential, but marginal, foraging habitat. The locality supports extensive areas of
similar woodland habitat, including contiguous vegetation to the south and east of the study area (at least
3000 ha). While some of the trees supporting mistletoe will be removed for the proposal, a large extent of
eucalypts supporting mistletoe will be retained both within the study area and surrounding lands.

Given that no evidence of the Painted Honeyeater was detected during surveys, the species is a rare visitor
to the Queanbeyan LGA and potential habitat within the study area does not support habitat of particular
importance, it is unlikely the proposal would contribute to the above KTPs for this species.
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Recovery Planning

There is no recovery plan for the Painted Honeyeater. However, OEH identify five priority actions
developed to help recover this species.

e Encourage retention of natural densities of mistletoes, particularly Amyema spp.

e Promote sustainable grazing of habitat patches

e Restore habitat in agriculturally-productive areas

e Encourage and undertake studies to determine the species status, distribution, habitat and
resource requirements

e Inform stakeholders of the importance of mistletoes to this species

Ameliorative measures

No specific ameliorative measures have been implemented for the Painted Honeyeater, as impacts to the
habitat of this species are considered likely to be minor. The movement of the species is not expected to
be substantially affected by the widening of the road corridor through areas of potential habitat. However,
as for other bird species, proposed offsets may indirectly contribute to habitat protection and
enhancement for this species at a broader scale. Proposed offsets may include good condition Box Gum
Woodland which has the potential to support mistletoe species; mistletoe was regularly sighted in this
habitat during locality surveys.

Assessment of significant impact

The proposal would result in the removal of up to 4 ha of potential, but marginal, foraging habitat in the study
area, although none is considered important to this species. While some of the trees supporting mistletoe will
be removed for the proposal, a large extent of eucalypts supporting mistletoe will be retained both within the
study area and surrounding lands. The locality supports extensive areas of similar woodland habitat, including
contiguous vegetation to the south and east of the study area.

Given that no evidence of the Painted Honeyeater was detected during surveys, the distribution of the species
does not extend into Canberra or Queanbeyan LGA, only one record of the species is known for the
Queanbeyan LGA the proposal is not considered to result in a significant impact to this species.

5.2.9 Gang-gang Cockatoo

Local and regional abundance

The Gang-gang Cockatoo was targeted during the November 2012 and 2013 surveys during their known
breeding season. In November 2012 two adults and two juveniles were recorded in the south of the study
area and in November 2012 two adults were observed in the north of the study area. These observations
were of birds flying through the study area. The species was also recorded in the locality during the field
surveys. No birds were observed nesting within the study area despite targeted stag watch surveys of
hollow-bearing trees.

Several other records of the species are known to the east of the study area in what appears to be intact
dry forest habitat. A female / male pair was also observed within Cuumbuen Nature Reserve during the
March 2013 survey. Other records are known from Queanbeyan River corridor, the Googong area, and
Jerrabomberra. The Gang-gang Cockatoo is a regular inhabitant of the Queanbeyan LGA and it is most
commonly an inhabitant of larger intact forested areas.
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Regionally, the species occurs widely and records are common within protected areas, including Tinderry
Nature Reserve, Talaganda State Forest, Brindabella National Park, Bondo State Forest, Kosciuszko National
Park, and Maragle State Forest.

Habitat
Habitat requirements

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 (DECC 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). The
species feeds mainly on the fruits of eucalypts and acacias but will feed on other seeds and fruit such as
Callitris, garden fruits, Hawthorn (Crataegus monogyna) and Callistemon as well as some insects and their
larvae. They have been observed foraging and nesting in dry forest on the tablelands (pers. ob. Bianca
Heinze). The nest trees have been of moderate size (approximately 60 centimetres DBH) with a medium
hollow entrance size. It is likely that the internal dimensions of the hollow were large. Breeding in the
Canberra area has been observed over winter, with young fledging during October (pers. ob. Bianca
Heinze).

Study area habitat values

Location of habitat within study area: Entire length of study area provides potential foraging habitat,

however dry grass forest in the middle section of study area and woodland within southern section of study
area are most suitable for breeding (refer Appendix E.2).

The entire length of the study area supports potential foraging resources, some of which are considered
marginal, but it is possible the species could forage there as part of a much larger area and comprises 26
ha. However, of the habitat available the more intact dry grass forest and woodland areas within the middle
section and southern end of the study area are considered most appropriate to this species for breeding
and comprise a total of 7.5 ha; this area supports a greater abundance of feed trees (Acacias) and patches
of forest that support increased structural diversity and old growth elements, including 12 hollow-bearing
trees. The northern section of the study area supports limited breeding resources as the forest is
reasonably disturbed and does not support old growth elements and has limited hollow-bearing trees.

The 12 hollow-bearing trees, including four that support larger hollows, considered suitable for nesting are
present north of the Queanbeyan River; hollows suitable for this species are generally limited to this area.
The species was not observed nesting in the study area despite stag watching at these trees during the
known breeding season.

Movement corridors

The Gang-gang Cockatoo is a mobile and strong flying species that is capable of travelling reasonable
distances and would therefore not be reliant on any particular habitat corridor nearby the study area. Large
intact tracts of vegetation are present within the locality, primarily to the south and east of the study area
and the species is likely to utilise any of these corridors.

Condition of regional habitats

The Gang-gang Cockatoo typically inhabits taller forests with old growth elements for nesting and roosting,
which largely limits the species to areas of good quality vegetation. The condition of regional habitats is
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expected to be good given the specific habitat requirements of the Gang-gang Cockatoo. Its occurrence in
national parks coincides with large intact remnants supporting vegetation of higher value.

Conservation status

The Gang-gang Cockatoo is listed as Vulnerable under the NSW TSC Act. Within the Murrumbidgee
Catchment region, 343 Bionet records of the species are listed. The species is widely represented within
protected areas in large tracts of native vegetation, including national parks.

Key Threatening Processes
The action proposed will contribute to the following KTPs relevant to the Gang-gang Cockatoo and includes:

e Clearing of native vegetation
e Removal of dead wood and trees
e Loss of hollow-bearing trees

Overall, the proposal could remove up to 26 ha of potential habitat for this species however, of this, 7.5 ha
of good quality dry grass forest, including 12 hollow-bearing trees, is considered to be most suitable as it
supports both foraging and breeding resources for the Gang-gang Cockatoo.

No observations of nesting Gang-gang Cockatoos were observed in any of the hollow-bearing trees to be
removed. The 12 hollow-bearing trees to be removed are considered ‘potential’ breeding habitat for this
species. Sixty-seven hollow-bearing trees will remain within the study area, with 29 of these supporting a
medium or large hollow. Greater than 7000 ha of largely contiguous dry forest habitat are available within
the locality which also supports a similar density of hollow-bearing trees to the study area, as determined
during locality surveys. Parts of the dry forest in the locality are known to support habitat of higher
conservation value due to increased structural diversity and absence of disturbance, especially habitat
within Cuumbuen Nature Reserve in which a pair of Gang-gang Cockatoos were observed during the survey.

Given that the removal of vegetation is restricted to a linear area already adjacent residential development
and the habitat is not typical of old-growth forest used by the species, the study area is not considered any
more important to these species than the vast amount of available habitat remaining in the locality (> 7000
ha). Additionally, the species is mobile and strong flying with a large home-range and the direct impact of
the proposal is not considered to threaten the long-term survival of this species.

Recovery planning

There is no recovery plan for the Painted Honeyeater. However, OEH identify 11 priority actions developed
to help recover this species:

e Provide input to National Park and local bushfire management plans to minimise impacts of
fire on critical resources

e Increase landholder and public awareness of status, threats and priority actions

e Investigate movement patterns of selected populations

e Determine the status of representative local populations distributed across the species
range

e Investigate the impacts of wildfire and hazard reduction burns on foraging and nesting
resources

e Investigate the breeding biology of selected populations to improve understanding of
threatening processes

o Model the impact of global warming and develop mitigation strategies

e |dentify important nesting habitat on public lands
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o Negotiate management agreements and covenants over important areas of habitat
e Prepare and distribute information to decision makers
e Determine the disease status of selected populations

The 11 priority actions were reviewed and the proposal is not considered to be at variance to these actions.

Ameliorative measures

While this proposal is not considered to have a significant impact on a local population of the species in
the locality, it is considered there may be some impact to this species on a broader level and it has been
included in the offset strategy as a precautionary approach. Offsets will be targeted to directly contribute
to habitat protection and enhancement for this species. The ongoing management of Box Gum woodland
and dry grass forest would mitigate the effects of the above KTPs on this species. Additionally, pre-clearing
protocols are prescribed for felling of hollow-bearing trees to avoid the peak of the nesting season for bird
species, as well as manage any species located within hollows during clearing works.

Assessment of significant impact

A total of 26 ha of foraging habitat are present throughout the study area and the species is likely to forage there
as part of a much larger area. However, of the habitat available the more intact forest and woodland areas within
the middle section and southern end of the study area are considered most appropriate to this species and
comprise a total of 7.5 ha, including 12 hollow-bearing trees. These areas also join or comprise part of the
regional biolink that extends east of the study area into contiguous forest habitat.

As the habitat to be removed is expected to be predominantly used for foraging and to a lesser extent breeding,
no nesting Gang-gang Cockatoos were observed in any of the hollow bearing trees to be removed, numerous
hollow-bearing trees of similar quality remain in the locality, and the species is mobile and occupies a large home
range, the proposal is not considered to result in a significant impact to this species but has been included in the
offset strategy as a precautionary principle.

5.2.10 Speckled Warbler

Local and regional abundance

One individual of the Speckled Warbler was recorded north of Queanbeyan River in November 2013 in low
shrubs and grassland habitat. The assessment of Jumping Creek Flat Estate completed by ELA (2010b)
recorded two Speckled Warblers in riparian habitats nearby the same location of the individual recorded
this assessment. Jumping Creek Estate crosses the current study area and extends to the west indicating
that the individual recorded this assessment is likely from the same population as those recorded by ELA
(2010b).

Other studies in the locality have observed Speckled Warblers with most observations occurring in close
proximity to watercourses (GHD 2009; ELA 2010a; ELA 2010b). GHD (2009) recorded two Speckled
Warblers along Barracks Creek below the dam in their assessment of Edwin Land Parkway, but did not
observe it in other areas of the study area. ELA (2010a) recorded two individuals along Old Cooma Road.
The species has also been recorded from the Googong area and Tralee (Biosis 2003) and Jerrabomberra
Creek in Fernleigh Estate (BES 2008).

The species is most frequently reported from the hills and tablelands of the Great Dividing Range, and
appears to be patchily distributed throughout much of its range. The Speckled Warbler doesn’t appear to
be well conserved within protected areas.
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Habitat
Habitat requirements

The Speckled Warbler lives in a wide range of Eucalyptus dominated communities that have a grassy
understorey, often on rocky ridges or in gullies. Habitats typically are structurally diverse with a grassy
understorey, a sparse shrub layer and an open canopy (Watson et al. 2001). Preferred foraging habitat is a
combination of open grassy patches, leaf litter and shrub cover. Declines have been linked to habitat
fragmentation as the species appears to be locally extinct in districts where no habitat fragments larger
than 100 ha remain (Watson et al. 2001). Further, larger remnants (about 300 ha) may be required for
populations to be viable (Gardner 2002a). This species nests and forages for seeds and insects on the
ground utilising grass tussocks, dense litter and fallen branches. The home range of the species varies from
approximately 6 to 12 ha.

Study area habitat values

Location of habitat within study area: All habitat types of the study area (refer Appendix E.2).

The species was detected north of the Queanbeyan River this study in an area that has been highly
modified, but is located within an ecotonal area of different habitat types including shrubland, grassland,
forest and riverine area; the proximity of different habitat types supports a mosaic of habitat features and
provides structural diversity for this species. Habitat descriptions of this species suggests it is likely to
inhabit various habitat types with a combination of habitat features with an open grassy understorey
similar to the area the species was recorded this assessment. As the Speckled Warbler was also detected
in the same general vicinity by ELA (2010b) the area immediately north and east of Queanbeyan River is
considered the most important habitat for this species in the study area. It is possible given the species
presence in the area it could move through the dry grass forest areas in the northern section of the study
area also; however, it was not recorded in this area habitat types despite extensive bird surveys in this
area.

The proposal would involve the removal of potential habitat comprising 26 ha across the entire study area,
but the species is known to occur within a discrete area of the study area which comprises 8.1 ha. The
proposal will also extend the current area of disturbance between known habitat for the species, which is
between the Edwin Land Parkway and the proposed Jumping Creek Estate. The road corridor in this
location will increase the amount of traffic on the road and may possibly lead to an eventual increase in
indirect impacts of mortality from vehicle strikes to the species.

Movement corridors

As mentioned, the known records of the Speckled Warbler would indicate the species is a permanent
resident of the locality and likely to move through suitable habitat in both the local and regional biolinks
south of the study area. In particular, the more open woodland habitat of the local biolink appears
important for movement of the species which links to the regional biolink that supports good quality dry
forest habitat.

The proposal will not isolate any habitat but it will increase the width of fragmentation and traffic volume
passing on the edge of one regional biolink where the species has been recorded nearby.

Condition of regional habitats

Regional habitat for the species is expected to be reasonably widespread, based on the distribution of
Bionet records. However, records appear to be patchily distributed throughout much of its range, and the
corresponding habitats do not appear to fall within protected areas. Condition and security of these
habitats is therefore expected to be variable.
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Conservation status

The Speckled Warbler is listed as Vulnerable under the NSW TSC Act. Within the Murrumbidgee Catchment
region, 515 Bionet records of the species are listed. While the species appears widespread, there has been
a decline in population density throughout its range, with the decline exceeding 40% where no vegetation
remnants larger than 100ha survive (OEH 2012). Large tracts of remnant vegetation are important to the
species longevity, such as those biolinks adjoining the study area.

Key Threatening Processes
The action proposed will contribute to the following KTPs relevant to Speckled Warbler and includes:

e C(Clearing of native vegetation

e Alteration to the natural flow regimes of rivers, streams, floodplains and wetlands
e Invasion of native plant communities by exotic perennial grass

e Removal of dead wood and dead trees

The species is susceptible to threats associated with clearing and fragmentation which either isolate habitat
or simplify the ground structure. The proposal will result in the direct removal of up to 26 ha of potential
habitat for the Speckled Warbler which includes 8.1 ha of known habitat that supports both breeding and
foraging resources. However, the locality supports extensive areas of similar woodland and forest habitat,
including contiguous vegetation to the south and east of the study area. At least 3,000 ha of Box Gum
Woodland and 7,000 ha of dry forest are available within the locality. However, the condition of the Box
Gum Woodland is expected to vary, while the dry forest directly east of the study area and within
Cuumbuen Nature Reserve is known to be in good condition.

The proposal may also increase the invasion of exotic perennial grasses which could degrade potential
foraging habitat of this species.

Recovery planning

There is no recovery plan for the Speckled Warbler. However, OEH identify 7 priority actions developed to
help recover this species:

e Conduct ecological research to determine habitat and resource requirements, threats and
conservation issues

e Undertake surveys for threatened woodland birds in new and existing conservation
reserves containing suitable habitat to assess the species' conservation status and identify
key breeding and foraging habitat

o Identify key habitats or areas for protection and enhanced management through
incentives

o Develop habitat identification, management and enhancement guidelines for woodland
birds

o Implement sympathetic habitat management in conservation reserves, council reserves
and crown reserves where the species occurs

e Increase understanding of woodland birds through promotion of the DEC website and
other educational material

e Develop an Expression of Interest targeted towards private landowners to locate new sites
and from this negotiate, develop and implement conservation management agreements

The seven priority actions were reviewed and the proposal is not considered to be at variance to these
actions.
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Ameliorative measures

Ameliorative measures proposed for the Speckled Warbler largely relate to the appropriate management
of remaining adjacent habitat in the southern section of the study area and in Box Gum Woodland
immediately adjacent the study area. Short-term measures including barrier fencing, erosion controls,
induction of construction workers and rehabilitation of disturbed edges will be implemented to protect
adjoining habitat from unnecessary degradation.

This species is a subject of the offset strategy. Offsets will be targeted to directly contribute to habitat
protection and enhancement for this species. Longer-term measures to appropriately monitor the
population and manage edge effects, particularly in the southern section of the study area as detailed
above, will be ongoing. Proposed offsets and their associated management, are likely to directly conserve
habitat for this species over the long-term and mitigate the effects of the above KTPs on the species.

In terms of the indirect impact of increased traffic volume through areas of habitat, measures to facilitate
the movement of woodland birds in general across the road involve minimising the width of vegetative
clearing in areas of taller woodland or forest allowing birds to fly above the height of traffic.

Assessment of significant impact

The observation of the species this assessment north of the Queanbeyan River, and the known records of
the species recorded to the south of the study area by GHD (2009) near the dam of Edwin Land Parkway (~
500 m south), by ELA (2010b) near the Queanbeyan River corridor (~ 200 m west), and by ELA (2010a) near
Old Cooma Road (~ 400 m south) indicate the species is a permanent resident of the locality given the
species is sedentary and occupies a discrete home range (~ 10 ha). The location of records indicate the species
is likely to move through suitable habitat in both the local and regional biolinks south of the study area.
Based on the proximity of these records, the home range of these individuals includes habitat within the
study area.

Birds are often less affected by the impacts associated with roads than other species because of their greater
mobility. The Speckled Warbler is mobile, but as it has been recorded near the study area and the species tends
to utilise habitats close to the ground, it may be more susceptible to vehicle impacts when moving across roads.

A total of 26 ha of habitat will be removed as part of the proposal, of this 8.1 ha of habitat nearby the
Queanbeyan River is considered important habitat comprising part of a permanent home range for this species.

The loss of habitat from this proposal and an indirect increase in traffic volume through known habitat may have
an adverse effect on the life cycle of the species such that a viable local population would be placed at risk. The
proposal has the potential to result in a significant impact to this species.

5.2.11 Koala

Local and regional abundance

Koalas were not detected during the survey and the species is not common within the locality, with one
record known north of the study area along a minor waterway, while another anecdotal record of a Koala
occurs within a residential property to the west of the proposed road corridor (Allison Treweek (OEH) pers.
comm.).

The Koala has a fragmented distribution throughout its range in NSW and the species occurs in sparse and
possibly disjunct populations (OEH 2012). Within the region, the species mainly occurs west of the Great
Dividing Range. Records around the Queanbeyan / ACT area are few and scattered; the only documented
Bionet record for the Queanbeyan LGA post year 2000 is of the record listed above. There is a concentration
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of records to the east and north-east of Cooma on the Monaro Tablelands (DECC 2008). There are scattered
records throughout the Central and Southern Tablelands, including populations in Bathurst, in parts of the
Goulburn LGA, in Bungonia State Recreation Area (Allen 2002) and in the Mundoonen Nature Reserve.

Habitat
Habitat requirements

The Koala inhabits eucalypt woodlands and forests including coastal forests, the woodlands of the
tablelands and western slopes, and the riparian communities of the western plains. The species feeds on
the foliage of more than 70 eucalypt species and 30 non-eucalypt species, but in any one area will select
preferred browse species. The home range of Koalas varies depending on the quality of the habitat and the
number of available food trees and ranges from less than 2 ha to several hundred ha in size; if feed trees
are sparse or primary feed trees absent, the home range of the Koala is expected to be on the larger side
of the above range. The species is generally solitary, but have complex social hierarchies based on a
dominant male with a territory overlapping several females and sub-ordinate males on the periphery.

The quality of forest and woodland communities as habitat for Koalas is influenced by a range of factors
(Reed et al. 1990), such as: species and size of trees present, structural diversity of the vegetation, soil
nutrients, climate and rainfall, and size and disturbance history of the habitat patch.

The most important factor influencing Koala occurrence is the suite of tree species available. In any one
area, Koalas rely primarily on regionally specific primary and/or secondary food tree species. If primary
food tree species are not present or occur in low density, Koalas will rely on secondary food tree species,
but the carrying capacity of the habitat (i.e. number of animals per ha) is inevitably lower (DECC 2008).

Study area habitat values

Location of habitat within study area: All woodland and forest habitat types of the study area (refer
Appendix E.2).

There is potential for Koalas to move through all woodland and forest habitats of the study area; however
Koalas were not detected during the survey, nor detected by call during call playback surveys. It is generally
recommended that searches are completed every 500m to ascertain the presence or absence of a Koala,
or 30 trees are searched every 25 ha (Chris Allen pers. comm. 2013). X RapSAT surveys were undertaken
this assessment, equating to a survey approximately every 3 ha within the subject site which is an adequate
survey intensity for the size of impact of the proposed works. No Koala scats or scratching on trees
attributed to the Koala were detected during RapSAT surveys.

The study area does not support preferred food trees for the Koala, but supports four secondary food trees,
as listed in the Koala Recovery Plan for the Southern Tablelands (DECC 2008). The dry forest habitat of the
study area supports potential but low quality habitat for the Koala due to the absence of preferred food
trees and paucity of sheltering sites. The absence of primary food trees indicates the Koala would use the
study area as part of a much larger home range as populations usually centre around primary food trees;
secondary food trees become more important to the species if they occur amongst primary food trees
(DECC 2008). The quality of the habitat in the study area would only support very low densities of Koalas,
if they were to occur. The rarity of records (one documented and one anecdotal) in the Queanbeyan LGA
implies a Koala population does not exist within the area, but records are more likely attributed to
dispersing individuals moving through the locality as part of a larger home range.

Known threats that can affect the life cycle of the Koala include predation pressures from domestic dogs,
loss of habitat, and vehicle collisions. These pressures are already clearly evident within the study area,
particularly within the north and south of the site. Dogs are a known key threat to the persistence of Koala
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populations (REF) and were regularly observed in the study area both by direct observation and scats;
residents regularly walk dogs through the entire length of the study area on permanently formed walking
tracks and dogs were observed roaming the area unaccompanied several times during field surveys. The
ongoing presence of dogs, coupled with other existing disturbances (i.e. clearing and recreational use of
the site), is considered an existing major threat preventing Koalas from occupying the study area. Itis also
expected that dogs easily detect a Koala and if there was a permanent population or an individual had a
perminuta home range in the study area, they would have been noted by the abundant dog walkers over
time (Chris Allen pers. comm. 2013).

Movement corridors

The potential, but unlikely, habitat for this species is bordered by residential housing to the west and
generally contiguous vegetation to the east. The proposal will not fragment or isolate other areas of habitat
and if the species were to occur, the proposal would not affect movement to the east of the study area
into the larger tracts of remnant vegetation that may support more suitable habitat.

Condition of regional habitats
Koalas are concentrated on flat, fertile, low-elevation soils and are not widely found in public forests,
particularly national parks (DECC 2008). While the condition of regional habitats on freehold land may be

compromised in the long-term, the locality is not known to support a Koala population; therefore the
proposal is not considered likely to contribute to the decline of the species.

Conservation status

The Koala is listed as Vulnerable under the TSC Act. There have been no studies to estimate the size of the
NSW koala population. Decisions about its status and decline have been based on the changes in its
distribution.

Key Threatening Processes

The action proposed will contribute to the following KTPs relevant to the Koala and includes:
e Clearing of native vegetation
e Removal of dead wood and dead trees

The proposal does not involve the removal of, or direct disturbance to, Koala habitat however, potential
habitat, covering a total of 20 ha will be removed. As the species has not been recorded in this area during
targeted surveys and the study area is considered very unlikely to support a viable population the KTPs
listed above are therefore unlikely to affect the Koala. Additionally, the northern and southern areas are
already largely disturbed from surrounding development and current land uses associated with residential
areas which would affect the ability of the species to persist in the region (i.e. clearing, cars, predation and
disturbance by domestic dogs).

Recovery planning

A state recovery plan has been drafted for the Koala (DECC 2008). The overall objectives of the plan are to
reverse the decline of the koala in NSW, to ensure adequate protection, management and restoration of
koala habitat, and to maintain healthy breeding populations of koalas throughout their current range.

The recovery lists seven specific objectives to which the recovery actions apply and includes:

e Conserve Koalas in their existing habitat
e Rehabilitate and restore Koala habitat and populations

e Develop a better understanding of the conservation biology of Koalas
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e Ensure that the community has access to factual information about the distribution,
conservation and management of Koalas at a national, state and local level

e Manage captive, sick or injured Koalas and orphaned wild Koalas to ensure consistent and high
standards of care

e Manage over-browsing to prevent both Koala starvation and ecosystem damage in discrete
patches of habitat

e Coordinate, promote the implementation, and monitor the effectiveness of the NSW Koala
Recovery Plan across NSW.

The study area is not known to support a Koala population and the locality has never supported a known
viable population. Therefore the proposal is not considered to be at variance to the recovery of this species.

Ameliorative measures

No specific ameliorative measures have been implemented for the Koala, as impacts to the habitat of this
species are unlikely and the movement of the species is not expected to be substantially affected by the
widening of the road corridor through areas of potential habitat. However, two fauna underpasses have
been recommended for the Rosenberg’s Goanna and while not specifically designed for the Koala, it is
considered they would be indirectly beneficial if a dispersing Koala were to pass through the area. The
underpasses would be constructed under the road within the good condition dry grass forest habitat.

While the proposal is not expected to have a significant impact on the Koala and the species is therefore
not a subject species of the offset strategy, the proposed offsets may however, indirectly contribute to
habitat protection and enhancement for this species at a broader scale.

Assessment of significant impact

The proposal would result in the removal of 20 ha of potential habitat that is not known to support a Koala
population, but is potentially used by young dispersing animals. Much of the area to be affected by the
proposed works is subject to ongoing disturbances due to prior clearing and its proximity to residential
housing with resulting predation by domestic animals, ingress of weeds, clearing, and other infrastructure
construction. Greater than 10 000 ha of similar woodland and forest habitat is available in the locality.
Given the targeted surveys did not detect the species, the study area is not known to support a Koala
population, the habitat does not support primary feed trees and the large extent of available habitat that
will remain in the locality, the proposal is not considered to result in a significant impact to this species.

5.2.12 Microbats (Eastern False Pipistrelle, Eastern Bent-wing Bat)

Local and regional abundance

Two Anabat files were attributed to the Eastern False Pipistrelle during field surveys for this proposal
(recorded on one overnight survey only with 10 overnight surveys undertaken). One existing record occurs
in the locality approximately 2 km east of the study area in Cuumbuen Nature Reserve. Other existing
records of the species are known from Talpa and near the Queanbeyan River (Bionet).

Two Anabat files were recorded for the Eastern Bent-wing Bat (recorded on one overnight survey only).
One existing record occurs approximately 3.5 km south of the study area along Queanbeyan River. Other
existing records are known near Googong Dam and central Queanbeyan (Bionet).
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Habitat
Habitat requirements

The Eastern False Pipistrelle is found in wet sclerophyll forest, preferring tall and wet forests where trees
are more than 20 m high and the understorey is dense. They generally roost in hollow trunks of eucalypt
trees, but can be occasionally found in caves and old wooden buildings. These bats have a home range up
to 136 ha and are known to change roosts nightly. The species forages primarily on beetle, moths, some
bugs and ants. The species forages within continuous forest where they primarily forage along tracks,
creeks and rivers just below the canopy avoiding dense understorey (Churchill 2008).

The Eastern Bent-wing Bat is found in a range of habitat types from Rainforest to wet and dry sclerophyli
forest, open woodland and open grasslands. Eastern Bent-wing Bats primarily roost in caves but also use
derelict mines, storm-water tunnels, buildings and other man-made structures, with discrete populations
centred on maternity caves that are used annually for birth and development of young. The species forages
both above and below the canopy layer and are known to travel large distances during foraging bouts; one
female was recorded to travel 65 km in one night (Churchill 2008).

Study area habitat values

Location of habitat within study area: All habitat types of the study area (refer Appendix E.2).

The study area provides potential habitat in the form of forest, woodland and open grassland foraging
resources for both these species and it is possible both species could forage throughout the study area.
However, the larger areas of intact forest and woodland are expected to provide the most substantial
foraging resources, and if used, would form a small portion of a much larger home range. In particular, the
good quality dry grass forest habitat within the middle section of the study area and the Queanbeyan River
corridor is considered the most suitable habitat providing both foraging and roosting resources. This area
supports a taller canopy layer and several hollow-bearing trees. The remainder of the study area provides
foraging habitat, but limited and unlikely roosting habitat.

While multiple hollow-bearing trees will be removed as part of the proposal and are possible roosting sites,
the Eastern Bent-wing Bat is primarily known to roost in caves and roosting is not expected apart from
short-term opportunistic sheltering. The hollow-bearing trees offer potential, but not particularly high
quality, roosting sites for the Eastern False Pipistrelle. Additionally, at least 68 hollow-bearing trees will
remain within the study area, with more known in the locality. No microbats were observed leaving hollows
during stag watching surveys for the Gang-gang Cockatoo.

Movement corridors

Neither the Eastern False Pipistrelle nor the Eastern Bent-wing Bat is reliant on habitat corridors for
movement between areas of habitat. However, it is expected that both species would move through more
intact forest or woodland areas especially the regional biolink to the noth and east of the study area. There
is potential for both species to also move along the Queanbeyan River corridor during foraging bouts. The
proposal will not affect movement of these species through the locality or wider region. .

Conservation status and condition of regional habitats

The Eastern False Pipistrelle and Eastern Bent-wing Bat are listed as Vulnerable under the TSC Act. In the
Murrumbidgee Catchment region, Bionet contains 63 and 158 records for the Eastern False Pipistrelle and
Eastern Bent-wing Bat respectively, most of which are associated with the larger conservation reserves and
state forests. As these species have large home ranges, the species rely on a mosaic of habitat resources
which usually occurs across a multitude of land tenures. The condition of regional habitats is therefore
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expected to vary, with some areas at risk of degradation. However, the number of records known within
protected areas indicates some level of security for these species.

Key Threatening Processes

The action proposed will contribute to the following KTPs relevant to the Eastern False Pipistrelle and
Eastern Bent-wing Bat and include:

e Clearing of native vegetation
e Loss of hollow-bearing trees

The proposal will result in approximately 26 ha of vegetation removal within the subject site which could
conceivably be considered potential foraging habitat for both these species. Of this forest habitat,
approximately 7.5 ha provides potential roosting habitat for the Eastern False Pipistrelle as it contains 31
hollow-bearing trees that may require removal. The majority of the hollow-bearing trees to be removed
are not large enough to be considered maternity sites. Stags are often likely roosting or maternity sites for
microbats. Four stags will be removed for the proposal but are generally considered marginal for this
species; three of the stages were below 50 cm DBH, while one was recorded at 90 cm DBH. None of these
stags supported large hollows suitable for a maternity roost site.

However, at least 72 hollow-bearing trees of varying sizes and quality will be retained within the study
area, with many more known to be present within the locality in similar habitat (i.e. in vegetation directly
east of the study area and within Cuumbuen Nature Reserve.

Given that the removal of vegetation (foraging habitat) is restricted to a linear area already adjacent
residential development, the study area is not considered any more important to these species than the
vast amount of available habitat remaining in the locality (> 7000 ha) and extensive areas of resources will
remain within the locality, the impacts of the above KTPs on these bat species are considered minor.

Recovery planning

There is no recovery plan for the Eastern False Pipistrelle or Eastern Bent-wing Bat. However, OEH identify
several priority actions developed to help recover these species:

Eastern False Pipistrelle

e Ensure the largest hollow bearing trees (including dead trees) are given highest priority for
retention in PVP assessments or other land assessment tools

e Develop and promote State-wide bat awareness programs for schools, CMAs, landholders and
industry groups etc.

e Research the effectiveness of rehabilitation measures intended to increase bat populations in
degraded landscapes, such as revegetating and installing bat boxes

e Quantify any benefits to local bat populations from reducing the impact of insect pests on
commercial crops

e Ensure the Code of Practice for private native forestry includes adequate measures to protect
large, hollow-bearing trees and viable numbers of recruit trees

e Research the roosting ecology of tree-roosting bats. For example identifying the attributes of key
roosts

e Research the degree of long-term fidelity to roost trees and roosting areas in order to assess
their importance and the effects of their removal

e |dentify important foraging range and key habitat components for this species

e Research the effect of different burning regimes
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e Prepare EIA guidelines which address the retention of hollow bearing trees maintaining diversity
of age groups, species diversity, and structural diversity. Give priority to largest hollow bearing
trees

e Investigate the effectiveness of logging prescriptions

e Undertake long-term monitoring of populations cross tenure in conjunction with other bat
species to document changes

o |dentify the effects of fragmentation in a range of fragmented landscapes e.g. cleared Tableland
landscapes. For example genetic isolation, movement and persistence across a range of fragment
sizes

e Study the ecology, habitat requirements and susceptibility to logging and other forestry practices
of this little-known species

e |dentify areas of private land that contain high densities of large hollow-bearing trees as areas of
high conservation value (HCV) planning instruments and land management negotiations e.g. LEP,
CAPs, PVPs

e Promote the conservation of these HCV private land areas using measures such as incentive
funding to landholders, off-setting and BioBanking, acquisition for reserve establishment or other
means

Eastern Bent-wing Bat

e Promote bats throughout the rural community as ecologically interesting and important, but
sensitive to disturbance at caves/disused mine tunnels

e Undertake non-chemical removal of weeds (e.g. lantana, blackberry) to prevent obstruction of
cave entrances

e Restrict access where possible to known maternity sites. (e.g.: signs; bat-friendly, preferably
external gates at caves)

e Restrict caving activity during critical times of year in important roosts used by species,
particularly maternity and hibernation roosts

e Establish a gating design for disused mines across species range that will not adversely impact
species. Consultation with cave bat specialist prior to any gating operations

e Determine the effectiveness of PVP assessment, offsets and actions for bats

e Monitor the breeding success of a representative sample of maternity colonies in cave roosts
over a number of years to determine the viability of regional populations

e Regular censuses of maternity colonies (Wee Jasper, Bungonia, Willi-Willi, Riverton) and other
key roosts in network, especially where there are population estimates from banding in the
1960s

e For roost caves Vulnerable to human disturbance, monitor their visitation by people, particularly
during winter and spring/summer maternity season and in school holidays

e Measure genetic population structure among cave roosts of maternity colonies to estimate
dispersal and genetic isolation, and vulnerability to regional population extinction

e Research the effect of different burning regimes on cave disturbance and surrounding foraging
habitat

e Control foxes and feral cats around roosting sites, particularly maternity caves and hibernation
sites

e Study the ecological requirements of maternity colonies and their environs and migratory
patterns

e Research to identify important foraging range and key habitat components around significant
roosts
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e Confirm species taxonomy of NSW populations, relative to other Australian populations

e Search for significant roost sites and restrict access where possible. Significant includes
maternity, hibernation and transient sites including in artificial structures

e Compile register of all known roost sites in natural and artificial structures including current and
historical data and identify significance of roost, e.g. maternity, hibernation, transient roost

e  Promote the conservation of these key roost areas using measures such as incentive funding to
landholders, offsetting and BioBanking, acquisition for reserve establishment or other means

e Prepare fire management plans for significant roost caves, disused mines, culverts, especially
maternity and winter roosts

e  Exclude prescription burns from 100m from cave entrance, ensure smoke/flames of fires do not
enter caves/roosts in artificial structures

e Ensure protection of known roosts and forest within 10 km of roosts in PVP assessments (offsets
should include nearby remnants in high productivity) and other environmental planning
instruments

e Prepare management plans for significant bat roosts especially all known maternity colonies and
winter colonies

e Restrict caving activities at significant roosts during important stages of the annual bat life cycle
(e.g. winter hibernation, summer maternity season)

e |dentify and protect significant roost habitat in artificial structures (e.g. culverts, old buildings
and derelict mines)

o |dentify the susceptibility of the species to pesticides

The priority actions were reviewed and the proposal is not considered to be at variance to these actions.
Ameliorative measures

No specific ameliorative measures have been implemented for the Eastern False Pipistrelle and Eastern
Bent-wing Bat, as impacts to the habitat of these species are likely to be minor. The movement of these
species is not expected to be substantially affected by the widening of the road corridor through areas of
potential habitat. However, as for other species, proposed offsets may indirectly contribute to habitat
protection and enhancement for these species at a broader scale.

Assessment of significant impact

The proposal would result in the removal of up to 26 ha of foraging habitat in the study area (including 7.5
ha of better quality habitat supporting hollow-bearing trees for roosting), although none is considered
unique or important to these species. Given the Eastern False Pipistrelle and Eastern Bent-wing Bat were
recorded in low numbers, the large home range of these species, the quality of foraging and roosting
resources remaining within the locality is high, and the proposal will affect habitat on the boundary of
residential development it is considered the proposed works would not result in a significant impact to
these species.

5.2.13 Golden Sun Moth

Local and regional abundance

No Golden Sun Moths were observed during the survey period, despite a targeted focus over four days of
those areas containing potential habitat. Several records are known to the south and west of the study
area nearby Lanyon Drive (east of the Monaro Highway) (Biosis 2003), Jerrabomberra Valley and Old
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Cooma Road (ELA 2010a). The species has not been recorded in the locality during other studies (GHD
2009; ELA 20104, ELA 2010b; BES 2007) indicating that the species is confined to discrete areas of suitable
habitat where it is known.

The Golden Sun Moth's NSW populations are found in the area between Queanbeyan, Gunning, Yass,
Young and Tumut. The species is reported from 48 sites in NSW, with 32 sites occurring in the ACT
(DSEWPaC 2013). Forty-eight Bionet records of the species are known for the Murrumbidgee Catchment
region, with the heaviest concentrations north of Canberra towards Yass.

Habitat
Habitat requirements

The Golden Sun Moth has shown a preference for natural temperate grasslands or secondary grasslands
(derived from Box Gum grassy woodland) that are dominated by a low and open cover of native wallaby
grasses (Rytidosperma spp., formerly Austrodanthonia spp.) (OEH 2012). The Golden Sun Moth has also
been recorded in degraded and weed infested patches of grasses dominated by Redleg Grass (Bothriochloa
macra), Spear Grasses (Austrostipa spp.), Weeping Grass (Microlaena stipoides) and the introduced Chilean
Needle Grass (Nassella neesiana) (OEH 2012).

Only the male moth regularly flies, but is thought not to travel beyond 100 m from suitable habitat (Clarke
& O’Dwyer 2000). Male moths fly only in bright sunshine during the warmest part of the day (10:00 — 14:00;
24 h time), although moths have been recorded flying up to 16:00 under favourable conditions. Moths are
observed flying generally in relatively calm conditions, although walking across habitat in slightly windy
conditions may cause the moths to become airborne. Adults emerge continuously throughout the flying
season. The local ACT region flying season is relatively short, being about six to eight weeks between
November and December, depending on seasonal conditions (OEH 2012). The larvae of the Golden Sun
Moth feed on the roots of grasses, however the adults have no functioning mouthparts and so do not feed.

Study area habitat values

Location of habitat within study area: Dry forest (Box Gum Woodland) and grassland in the southern

section of the study area (refer AppendixE.2).

In general, the study area provides little potential habitat for the Golden Sun Moth, with the exception of
the southern end of the study area which supports potential, but low quality, habitat for this species. This
area is classified as open grassland and dry forest (Box Gum Woodland) that is primarily disturbed over
some exotic and native grass species and comprises 4 ha. Most of this southern section is considered
unsuitable for the species, as the potential habitat contains a substantial amount of fill and has been
disturbed by the construction of the Edwin Land Parkway and subsequent rehabilitation works. Suitable
open grassy woodland areas dominated by Wallaby Grass are largely absent from the area or only occur in
patches. Elsewhere in the broader study area, habitat for this species is considered unsuitable.

Movement corridors

No areas of known or potential habitat for the species will become isolated or fragmented as a result of
the proposal and movement of the species will not be affected. Suitable habitat does not occur between
the study area and the known Golden Sun Moth records nearby Lanyon Drive. Approximately 3 km of
unsuitable habitat (i.e. residential development or non-preferred habitat) exists between the study area
and the known records and it is very unlikely the species would move through this area given that its
dispersal ability through unfavourable habitat is limited to approximately 100 m (DEWHA 2009).
Populations separated by distances greater than 200 m can be considered effectively isolated (Clarke &
O'Dwyer 2000).
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Condition of regional habitats

The species requires relatively intact native grasslands and therefore regional habitats are most likely of
good quality. However, the distribution of the species is patchy and populations occur in isolated fragments
putting them at risk of long-term degradation.

Conservation status

The Golden Sun Moth is listed as Endangered under the NSW TSC Act and Critically Endangered under the
Commonwealth EPBC Act. Historically, across Australia, it is probable the moth occurred wherever there
were high densities of wallaby grasses within suitable grassland habitat, however today less than 1% of
these temperate native grasslands remain. As a result, the remaining Golden Sun Moth populations are
highly reduced and fragmented (Clarke & O'Dwyer 2000). Within the Queanbeyan LGA, records of the
Golden Sun Moth occur within both protected and freehold land.

Key Threatening Processes
The action proposed will include the following KTPs relevant to the Golden Sun Moth:

e Clearing of native vegetation
e Invasion of native plant communities by exotic perennial grass

Known threats to the species include fragmentation and degradation of preferred habitat, which may be
caused by various types of development and agricultural practices. The proposal will result in the removal
of 4 ha of potential habitat within the southern section of the study area; however, the species has not
been recorded in this area during targeted surveys and is considered very unlikely to occur in the subject
site. The potential habitat to be removed in the southern parts of the study area is already subject to
ongoing disturbances due to its proximity to residential housing and prior clearing has already resulting in
weed invasion in the area. As the species is not considered to occur within the study area, the proposal will
not exacerbate the KTPs listed above for the Golden Sun Moth.

Recovery planning

There is no recovery plan for Golden Sun Moth. However, OEH identify 20 priority actions developed to
help recover this species:

e Finalise recovery plan for the Golden Sun Moth by 2007

e Undertake distribution modelling

e Undertake targeted surveys in areas of suitable habitat within predicted range

e Survey newly discovered populations to determine their extent

e Produce and disseminate EIA guidelines for local government

e Local government to record sites on section 149 notices

o Develop habitat identification, management and enhancement guidelines

e Provide incentive payments for protection and enhanced management of identified sites
on private land (see DEC for details)

o Develop and implement a conservation management plan for Gocup TSR

e Develop and implement conservation management plans for Davis, Eady's New, Lagoon,
Wargeila, Warroo, Blackburn, Coolalie, Deringullen, Lambs, Mclnerneys, Merriville and
Nanima TSR's

e Develop and implement conservation management plans for Tarengo, Pudman and

Wolverhampton TSR's
e Develop and implement a roadside management plan for populations at Springvale and
Valrosa
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o Develop and implement a roadside management plan for populations at Bowning,
Gounyan Rd, Grace's Flat Rd, Jeir Ck, Kia Ora and Tallagandra Lane

o Undertake regular monitoring of priority populations using survey and monitoring
guidelines

e Increase understanding of the species through promotion of the DEC website and other
educational material

e Encourage landowners to join the Grassy Box Woodlands and Southern Tablelands Grassy
Ecosystems CMN's

o Undertake genetic analysis of newly discovered populations

e Undertake research into biology and ecology

e Prepare and implement plan of management for Queanbeyan NR

o Undertake biennial monitoring at Queanbeyan NR

The 20 priority actions were reviewed and the proposal is not considered to be at variance to these actions,
given that the species is not likely to occur within the study area and the potential habitat to be removed
is considered to be of low-quality.

Ameliorative measures

In light of the detailed assessment, no specific ameliorative measures have been defined for the Golden
Sun Moth given the species is not expected to occur within the study area regularly. However, while not a
subject species of the offset strategy, proposed offsets may indirectly contribute to habitat protection and
enhancement for this species at a broader scale (particularly as Box-Gum woodland is likely to form a major
component). Additionally, prescriptions for management of exotic weeds, especially perennial grasses,
during construction will prevent the proposal exacerbating this key threatening process in the locality.

Assessment of significant impact

The proposal would result in the removal of 4 ha of marginal habitat in the southern parts of the study
area. No Golden Sun Moths were observed, despite a targeted focus over four days of those areas
containing potential habitat, including areas dominated by wallaby grasses in small or extensive patches,
and areas containing spear grasses and Redleg grass. Given that no evidence of the species was detected
during surveys despite surveys being undertaken within the known flying season of this species, and the
potential habitat within the study area is considered unsuitable or low quality, it is assessed that the
proposal would not result in a significant impact to this species.
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6 IMPACT AMELIORATION

The detailed assessment in Section 5 allowed key impacts and impact amelioration strategies to be distilled
for affected species, where required. Management strategies are outlined below in the following
categories:

e Measures to avoid impacts, as a first preference

e Measures to mitigate construction impacts of the proposal that cannot be avoided
e Measures to mitigate operational impacts of the proposal that cannot be avoided
e Measures to compensate for residual impacts

e Ongoing monitoring requirements

6.1 AVOIDANCE OF IMPACTS

The proposal has avoided impacts by minimising the footprint of the development to the smallest extent
possible whilst still achieving the objectives of the proposal. To further minimise impacts to affected species
and communities it is recommended that:

e Where works impact upon the Box-Gum Woodland EEC, fauna habitat in good condition or
groups of Hoary Sunray (or in close proximity to groups of plants outside of the subject site),
all works would be confined within the final road formation unless it is absolutely necessary
to utilise the 5 m buffer area.

e |n general, vegetation clearing would be kept to the minimum required. Clearing would
comply with QCC guidelines.

e Areas outside of the works area would be clearly demarcated with temporary fencing,
flagging tape or similar. No works or movement of equipment or machinery would occur
within these areas. Mitigation of Construction impacts

6.1.1 Timing of vegetation clearance

Consideration should be given to completing the vegetation clearing north of the Queanbeyan River in two
distinct stages, so that the northern and middle sections of the site are not affected simultaneously.
Clearing of the middle section of the proposal, supporting the good quality dry grass forest, would be
considered first for clearing due to the abundance of hollow-bearing trees. Removing this section first will
encourage fauna to move from this area to adjacent habitat and prevent ongoing disturbance.

Clearing of forest and woodland habitats containing hollow-bearing trees would not occur between the
beginning of spring (September) and the end of summer (February) to avoid the breeding period of
microbat species and the key nesting time of many bird species including the Gang-gang Cockatoo.

6.1.2  Pre-clearance fauna surveys

The NSW Transport Roads and Traffic Authority (RTA, now Roads and Maritime Services; RMS) has a set of
Biodiversity Guidelines for protecting and managing biodiversity on RTA projects (RTA 2011), which
document best practice for pre-clearing and fauna management. These guidelines are considered
appropriate to manage the impacts of this proposal and include:

Prior to clearing of fauna habitats, searches for fauna are to be conducted by a suitably qualified ecologist:
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o Searches would be undertaken within rock habitats and large fallen logs for threatened
reptiles, or any other vertebrate fauna. Any animals found would be relocated to nearby
suitable habitat.

o Hollow-bearing trees to be removed within the road corridor will undergo a nocturnal pre-
clearing survey by an ecologist prior to being removed (stag watch, spotlight survey and bat
detection methods) to determine if hollows are being utilised by arboreal fauna.

o Iftreesare occupied by fauna, the tree and adjacent trees will be marked and left overnight.
Any non-hollow-bearing trees and other vegetation around hollow-bearing trees to be
felled will be removed first. At least one day will be left between clearing of surrounding
vegetation and the hollow-bearing trees to allow fauna time to vacate the trees.

e If fauna have not moved after being left overnight (as confirmed by an ecologist), the
animals are to be captured and released into nearby suitable habitat; or the tree or hollow/s
being occupied are to be lowered to the ground to allow animals to be captured and
relocated as per below.

e Within any felled tree, all hollows sections are to be lowered to the ground and inspected
for resident fauna. A search will be made of the branches around the tree for any fleeing
fauna. Any animals within hollows will be removed by the Project Ecologist or NPWS
licensed wildlife handler and relocated to nearby habitat. If any animals are injured during
the process, they would be assessed by the wildlife handler and rehabilitated and later
released if necessary.

e If considered appropriate during the time of capture, the source hollow would be placed
appropriately in similar adjoining vegetation to be retained and the captured individuals will
be released into the translocated hollow by an appropriately skilled licensed wildlife handler
under the supervision of the Project Ecologist.

6.1.3  Relocation of habitat features

All hollow-bearing trees, large logs and rock habitats disturbed during the clearing process would be
relocated to nearby habitat in public land, particularly within areas that would be utilised by fauna. The
land immediate east and south-east of the subject site is most appropriate. Rocks and logs removed from
the subject site may also be used to enhance the habitat value at the entrances of the fauna underpasses.

6.1.4  Soil and drainage

Erosion (including loss of topsoil) and the deposition of sediments, materials and chemicals washed from
construction areas, has the potential to degrade flora and fauna habitats. A soil and water management
plan would be prepared prior to construction and adaptively managed during construction to ensure that
erosion and the movement of sediments outside of the works areas is minimised.

Spill response protocols would be in place to allow for timely and effective containment of hazardous
materials and remediation, should a spill occur.

6.1.5 Weed introduction and spread

The movement of vehicles, plant, equipment and personnel on, off and around the subject site, has the
potential to introduce new weed species and spread existing infestations. This includes the introduction
and spread of exotic perennial grasses into native vegetation communities which is a listed KTP. A strict
construction weed control plan would be developed and incorporated into a vegetation management plan
for the site (VMP). The weed control plan would include provision for:
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e The control of noxious weeds within the subject site prior to the commencement of
construction works.

o The cleaning of dirt and vegetation from vehicles and equipment prior to accessing areas
of native vegetation on the site and prior to leaving the site, when working in weedy areas
particularly the area north of the Queanbeyan River and within the weedy gully within the
dry forest community south of the end of the existing Ellerton Drive.

e Ongoing monitoring and control of existing weeds and new introductions throughout the
construction phase.

6.1.6 Site rehabilitation

The works will involve the disturbance of areas that are outside of the final road footprint. The Stage 1
works will also include the earth works for the subsequent stage, resulting in large areas of bare ground
that will not be developed until Stage 2. A rehabilitation plan would be included within the VMP for the
site detailing:

e Methods for rapid and progressive stabilisation of bare soils

e Methods for long-term rehabilitation of disturbed areas not included within subsequent
stages of the proposal. This would include details of proposed species to be planted (seed
and stock of local provenance is recommended applicable to the relevant vegetation
types), proposed planting densities and layout and proposed maintenance and
monitoring regimes.

e The timing for all rehabilitation works. Rehabilitation works would commence in a staged
approach as soon as construction works in any particular area are completed.

6.1.7 Induction program

Prior to the commencement of any construction activities at the subject site, all workers entering the area
will be required to undertake an environmental induction. The induction will highlight the conservation
significance of vegetation and habitats and the measures required to avoid unwanted impacts to these
areas. In particular, the location of the Box Gum Woodland EEC and the potential for fauna species to
occupy hollows during felling would be highlighted.

The induction will be conducted by a qualified ecologist, landscape contractor or Site Manager, familiar
with the activities to be undertaken as well as the ecological constraints of the site.

6.2 MITIGATION OF OPERATIONAL IMPACTS

6.2.1 Vegetation/habitat management

Road corridors create a vector for the introduction of invasive species and pollutants to surrounding
vegetation communities and fauna habitats. Having increased the edge to area ratio of surrounding habitat,
vehicles and motorists may distribute weed seeds on soil, along the length of the road corridor. Weed
invasion and pollution has the potential to degrade the Box-Gum Woodland EEC and fauna habitats and
cause the decline of the Hoary Sunray within the study area. The following mitigation measures would
minimise the potential for impacts from these processes:

o Weed management would be ongoing for the life of the road, included in QCC’s routine
weed control practices.

e Vegetation within the study area adjacent to the road corridor would be included in all on
going management.

4733 Final v1.2 90

N ngh environmental



Species Impact Statement
Ellerton Drive Extension

o Spill response protocols would be in place to allow for timely and effective containment of
hazardous materials and remediation should a spill occur (e.g. herbicides used in weed
control).

e Adequate drainage would be provided along the road edges to prevent hydrocarbons from
the road surface being washed in to adjacent vegetation during rainfall events.

In addition, the maintenance of appropriate fire regimes is important for maintaining species diversity
within the Box-Gum Woodland community, and creating the disturbance necessary for the ongoing survival
of the local Hoary Sunray population. It is recommended that a fire management plan be developed in
conjunction with the Rural Fire Service (RFS).

6.2.2  Barrier fencing and fauna underpasses

Mortality due to road kill during operation has the potential to affect local fauna species at the sub-
population level. In general, rates of road kill mortality are likely to be directly proportional to the distance
of native vegetation/fauna habitat either adjacent to, or crossed by the road. However, other factors such
as the design of the road (e.g. raised or not, presence of walls and fences, fauna underpasses) also influence
road kill mortality. Crossing structures are generally combined with exclusion fencing or barrier walls (Dodd
et al. 2004; Olsson and Widen 2008) that attempt to prevent animals from entering a road and funnel them
towards the crossing structure.

Fauna exclusion fencing (at least 1.5 m high mesh) to prevent access to the road by fauna would be included
as part of the design. The underpasses are primarily required to facilitate movement of the Rosenberg’s
Goanna, but will also promote movement of smaller fauna, particularly reptiles, possums, wallabies. In this
particular case, the prevention of fauna movement across the road is considered the priority rather than
facilitating movement through the locality. The proposed road corridor will not fragment any large tracts
of vegetation due to the proximity of housing on its western side which supports patchy remnant
vegetation in this urban setting. In this scenario, facilitating movement into areas of residential housing
has little value, whereas restricting animals to the regional biolink containing large tracts of vegetation that
extends east of the proposed road is most appropriate. At a minimum, exclusion fencing would be installed
along the length of the good condition dry grass forest habitat.

Fauna underpasses will be incorporated into the design of the road, with the primary aim to prevent
isolation to resident fauna on the western side of the road corridor. The fauna underpasses will be situated
in areas of higher value habitat, where animal movement is expected to be more prevalent, and where the
road adjoins some remnant vegetation on its eastern side.

Two fauna culvert underpasses will be included within the road corridor, but the feasibility of the
engineering design will influence their specific placement and design. The locations of the culverts will
target the good quality dry grass forest; one at the northern end just south of Taylor Place; and one north
of the Queanbeyan River approximately east of Woodman Place. Fauna underpasses are not considered
appropriate in other areas of the study area due to the proximity of the road to residential housing or
disturbed areas.

The fauna underpasses will be designed in Stage 1 and will include the provisions of natural habitat features
including logs, ground timber, and rock piles. The entrances to the underpasses will also include vegetation
enhancement and/or rehabilitation with appropriate plantings to improve the connectivity to adjacent
habitats and promote movement through the culverts.

The Road Maritime Service (RMS) have model drawings that show standard details of components and
construction techniques to be used in road works for fencing, including fauna exclusion fencing.
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Additionally, vegetation overhanging barriers that may encourage fauna crossing into the road reserve
would be avoided and any plantings within close proximity to the road reserve would be carefully
considered so that they do not attract fauna species. For example, Koala feed trees would not be used for
plantings in the road reserve.

6.2.3  Advisory road signs

Road signs signifying the presence of goannas, kangaroos and wallabies would be considered, especially
nearby the fauna underpasses with the aim of minimising collisions with fauna through increased motorist
awareness. In particular, the dry forest habitat is most suitable for goannas and signs should be installed in
this area also. Within the dry forest habitat speed limits, would be reduced to 80 km/h to further minimise
collision risks.

6.3 COMPENSATORY STRATEGY

Residual impacts to the affected species and communities will be mitigated through an offset developed
by QCC in consultation with OEH. A strategy to develop this plan is included with this SIS as Appendix H.
The Offset Strategy sets out three pathways to identify, manage and secure an offset in perpetuity:

1. Proposing a predetermined set ratio of habitat area impacted to that to be offset for subject
species and communities affected by the proposal. An offset site would then be selected
meeting these requirements.

2. Employing the OEH endorsed BioBanking assessment methodology (BBAM) to calculate the
credits required by the development with regard to subject species and communities
affected by the proposal and retire these credits through the BioBanking scheme.

3. Using the BBAM to determine the suitability of a proposed offset site by comparing the
credits required at the development site to those generated at a proposed offset.

A methodology has yet to be decided upon and an offset site yet to be identified, but it is considered likely
that there are adequate credits available for purchase or land of a suitable type and size within the local
area available for offsetting. The strategy requires input from OEH and landholders prior to any impacts
occurring. It is anticipated that this strategy would be developed further into a final offset package, prior
to commencement of construction works. Offsets would be finalised within 12 months of the start of
construction.

6.4 ONGOING MONITORING

6.4.1  Fauna monitoring

A monitoring program should be implemented to determine the effectiveness of mitigation measures for
fauna including:

e The utilisation of fauna underpasses by fauna and maintenance of their condition

o The effectiveness and maintenance of exclusion fencing

e The number of native fauna killed or injured by vehicle collisions, in particular the
Rosenberg’s Goanna

e The condition of the Box Gum woodland immediately adjacent the southern section of the
study area, to ensure weed ingress and edge effects were not affecting the habitat quality
of this area for threatened woodland birds, particularly the Speckled Warbler
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7 FEASIBLE ALTERNATIVES AND JUSTIFICATION
FOR THE PROPOSAL

The proposed construction of a 4.6 kilometre extension of Ellerton Drive in Queanbeyan has been identified
as having potential to generate an impact for a number of species and a community listed under threatened
species legislation (NSW and Commonwealth). Section 5 characterised the impacts for each entity, specific
to local ecology. Section 6 outlined feasible management strategies to avoid impacts where possible,
mitigate and offset residual impacts, as part of the design and implementation of the proposal. This section
considers the justification for the residual mitigated impacts, in light of feasible alternatives to the proposal
and the overall need for the proposal.

7.1 DO NOTHING APPROACH

The ‘do nothing’ approach (not developing the Ellerton Drive extension) would avoid impacts to affected
species and communities however, would not provide the necessary transport infrastructure to
accommodate the future transport demands of the Queanbeyan area. Pressures on existing roads would
continue to increase, eventually exceeding the capacity of the current road network. This would cause
substantial traffic congestion and delays and ultimately restrict the growth potential of the Queanbeyan
area.

7.2 ALTERNATIVES

Feasible alternative routes for the Ellerton Drive Extension have been previously assessed as part of traffic
studies completed for the Queanbeyan LGA. A main feature of the road network in Queanbeyan is that the
lack of river crossings forces most traffic through the central business district (CBD). This has long been
recognised and a series of studies were undertaken to identify the best means of addressing this problem:

e PG Pak-Poy and Associates Pty Ltd (1973) — Report “Queanbeyan Traffic Report” identified
the general route of Edwin Land Parkway/Ellerton Drive

e  PJ Nairn and Partners (1985) — Report “The Queanbeyan Road System Review”

e Highlighted the need for Edwin Land Parkway Bypass / Ellerton Drive

e Ove Arup and Partners and RTA Investigation (1993 to 1996)

e Queanbeyan Origin Destination Surveys, (NSW RTA 1993)

e Queanbeyan Traffic Management Study (Ove Arup and Partners, April 1995)

e Queanbeyan Ring Road Study (Ove Arup and Partners, September 1995) including an
addendum report “Queanbeyan ring road study addendum report, tunnel option:
transport assessment, March 1996”

e ERM Mitchell McCotter Report “Queanbeyan Ring Road Route Selection Study — Draft
report, February 1997

e RTA Studies (1991 & 2001)

e Report “Queanbeyan Heavy Vehicle Usage of Monaro Street, November 1999”. This study
identified strategies for future augmentation of a ring road network and identified Edwin
Land Parkway as a key transport link. The recommendations made in this report was
presented to Council in a business paper and adopted.

e Report “Queanbeyan Heavy Vehicle Usage of Monaro Street. Addendum Benefit Cost
Analysis, March 2001”
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e  Gabities Porter Pty Ltd (June 2009) — Report “Queanbeyan 2031 Transport Report
Overview”

The option of a Northern Bypass (proposed by QCC) to divert traffic around the existing busy Queanbeyan
CBD and reduce congestion on Monaro Street and the Queens Bridge was rejected by the Roads and Traffic
Authority (RTA) now RMS advised that the Northern Bypass Alignment was too expensive at this time. The
report states “The benefits gained by the northern traffic diversion were currently insufficient to warrant
any project including the northern bypass”.

7.3 JUSTIFICATION FOR THE PREFERRED APPROACH

The report by Gabities Porter Pty Ltd (2009) identified, “Clearly, the parts of Queanbeyan under most stress
are Old Cooma Road, Cooma Street, Queens Bridge and parts of Yass Road”. The report shows that Ellerton
Drive construction (in a 2 lane configuration) is required to join Existing Ellerton Drive in east Queanbeyan
and the recently constructed Edwin Land Parkway Stage 2 at the intersection with Old Cooma Road by
2021. This will reduce traffic on the Queens Bridge and Cooma Street back to acceptable levels of Service
in the future.

The road extension will provide a bridge across Queanbeyan River at a level greater than a 1:100 year flood
event, as currently both existing bridges in Queanbeyan are cut off in a 1:100yr storm event separating
East Queanbeyan from the rest of Queanbeyan. The latest storm event that closed the Main road in
Queanbeyan (Monaro Highway) and Queens Bridge was December 2010.

The road extension is located on the existing residential zoned boundaries with this road forming the
boundary between residential areas and bush land with the exemption of the proposed Jumping Creek
Subdivision and parts of Barracks Creek where the proposed road (and existing road corridor) already cuts
the exiting subdivision layout.

The road will also act as an Asset Protection Zone for rural fire fighting, providing an additional line of
defence prior to fire reaching the existing dwellings of Greenleigh and provide residences with an optional
evacuation route.

In addition, the road corridor provides the necessary alignment for planned infrastructure as follows:

e Nine Inch High Pressure Gas Main (Jemena). It is possible that the recently installed Gas
Main will be extended to provide adequate supply to the existing residences of Barracks
Flat and then onto the proposed Jumping Creek Development located off the future Ellerton
Drive extension just east of the Queanbeyan River.

e Additional Telstra cable for the new NBN Network which will soon roll out through
Queanbeyan as well as to the proposed Jumping Creek Development. This is required to
supplement existing communication systems and meet future demands.

e Theroadislocated partially within the cleared easement for the existing high voltage power
line crossings

e The road adjoins the cleared easement for the ACTEW Googong water main (supplying
Canberra) and the cleared easement for Queanbeyan City Council Water supply from the
Greenleigh Water reservoir through to Old Cooma Road including an existing crossing of the
Queanbeyan River.
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In response to the growing population and increased suburbanisation within the Queanbeyan LGA, the
Council is conscious of their role in providing appropriate traffic and transport infrastructure within the
region. The proposal would enable council to fulfil this role and is considered justified on this basis.
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8  ASSESSMENT OF SIGNIFICANCE

Assessments of significance (seven-part tests) of the mitigated impacts of the proposal on affected species
and communities have been completed and are included as Appendix I. Where applicable, significant
impact assessments have also been undertaken with regard to communities and species listed under the
EPBC Act. A summary of these assessments is given in Table 8-1.

The assessments concluded that the proposal will have a significant impact on the White Box-Yellow Box-
Blakely’s Red Gum Grassy Woodland and Derived Native Grassland EEC/CEEC and Rosenberg’s Goanna and
Speckled Warbler. No significant impacts are considered likely for other species affected by the proposal.

Table 8-1 Summary of the conclusions of assessments of significance

Species/community affected Significant
impact?

Flora

Hoary Sunray (Leucochrysum albicans var. tricolor) E EPBC No

Community

White Box-Yellow Box-Blakely’s Red Gum Grassy Woodland EEC TSC / CEEC Yes

and Derived Native Grassland EPBC

Fauna

Pink-tailed Worm Lizard (Aprasia parapulchella) VTSC/V EPBC No
Rosenberg’s Goanna (Varanus rosenbergi) VTSC Yes
Brown Treecreeper (eastern subspecies) (Climacteris V TSC No

picumnus victoriae)

Scarlet Robin (Petroica boodang) V TSC No
Hooded Robin (South eastern form) (Melanodryas cucullata V TSC No
cucullata)

Diamond Firetail (Stagonopleura guttata) VTSC No
Painted Honeyeater (Grantiella picta) VTSC No
Gang-gang Cockatoo (Callocephalon fimbriatum) VTSC No
Speckled Warbler (Pyrrholaemus saggitatus) VTSC Yes
Koala (Phascolarctos cinereus) VTSC No
Eastern False Pipistrelle (Falsistrellus tasmaniensis) VTSC No
Eastern Bent-wing Bat (Miniopterus schreibersii oceanensis) VTSC No
Golden Sun Moth (Synemon plana) E TSC/ CE EPBC No

EEC TSC = Endangered Ecological Community listed under Schedule 1 of the NSW TSC Act 1995

CEEC EPBC = listed as Critically Endangered under the Commonwealth Environment Protection & Biodiversity Conservation
Act 1999.

CE EPBC = listed as Critically Endangered under the Commonwealth Environment Protection & Biodiversity Conservation Act
1999.
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E TSC = listed as Endangered under Schedule 1 of the NSW Threatened Species Conservation Act 1995
E EPBC = listed as Endangered under the Commonwealth Environment Protection & Biodiversity Conservation Act 1999.
V TSC = listed as Vulnerable under Schedule 2 of the NSW Threatened Species Conservation Act 1995.

V EPBC = listed as Vulnerable under the Commonwealth Environment Protection & Biodiversity Conservation Act 1999.
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9

9.1

ADDITIONAL INFORMATION

QUALIFICATIONS AND EXPERIENCE

Name and role Specialist skills and abilities

Dave Maynard

BSc Biological Ecology
(Hons1)

Botanist
Report preparation,

Field work

Dave is part of nghenvironmental’s biodiversity team and specialises in flora
assessment. Dave has been involved in a range of projects including constraint and
biodiversity impact assessment for major solar and wind farm projects. Dave has also
conducted biodiversity and environmental impact assessments for sewerage, power line,
communications and road infrastructure and commercial and residential developments.

Dave also has extensive experience in GIS mapping and analysis.

Dave has conducted numerous botanical surveys within several biogeographic areas of
NSW including the south-east coast, southern and northern tablelands and western slopes,
alpine areas and the north-western plains. He has extensive experience in floristic survey
planning and design incorporating methodologies such as rapid site assessment, transects,
random meanders, standardised quadrats, Biometric plots and OEH’s Grassy Ecosystem
Assessment methodology. He has worked on a number of offset packages and is
experienced in the application of the BioBanking methodology. Dave has also conducted
numerous targeted surveys for threatened flora species listed under state and federal
legislation in a wide range of habitats.

Throughout his professional career, Dave has gained experience working for public and
private organisations in project management, environmental management planning,
community engagement and working with local Indigenous communities. Dave is also a
qualified Aircraft Engineer and has a sound understanding of engineering principles and
design.

Deb Frazer

BAppSc Biodiversity
Management (Hons)

Senior Ecologist

Report preparation,
Field work

Deb has over 8 years experience as an ecologist and within biodiversity assessment,
including several major project assessments. Deb’s positions have included management
and senior roles, as well as educational and wildlife research assistant positions. Deb has
experience in impact assessment and fauna survey projects throughout southern NSW and
South Australia. Deb has broad knowledge and demonstrated skills in environmental
management; coordinating and delivering environmental programs / plans; assessment of
development proposals; preparation of biodiversity and management plans and
monitoring programs. In particular Deb is skilled in interpretation and application of
legislation and statutory controls; stakeholder, contractor, and client consultation; design
and execution of field work; data collection and analysis; and reporting (verbal and
written).

Bianca Heinze

BSc (ERM, coastal
management)

Ecologist

Field work

Bianca specialises in fauna assessment. Bianca has been involved in complex infrastructure
projects in a range of biogeographic areas, including wind farms, highway realignments
and power transmission alignments in New South Wales, South Australia and Western
Australia. She has prepared constraint and biodiversity assessments for projects approved
Part 3A of the NSW Environmental Planning and Assessment Act 1979 and referrals under
the Commonwealth Environment Protection Biodiversity Conservation Act 1999.

Bianca also undertakes general environmental impacts assessment including Review of
Environmental Factors and Environmental Assessments and has been involved in a variety
of projects such as municipal water treatment plants, power line upgrades, residential and
commercial developments. Bianca has been involved with surveys for marine and
terrestrial mammals, birds, reptiles and microbats.
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Name and role

Jackie Miles
BSc (Hons)
Senior Botanist

Field work

Specialist skills and abilities

Jackie is an experienced senior botanist and has worked on a number of large assignments
including botanical surveys for the Comprehensive Regional Assessment which included full
CRA floristic field validation for the Department of Environment and Climate Change
(formerly NPWS). She also assisted in the preparation of the Vegetation Map for South East
Forests National Park, botanical surveys for mapping of all NSW ski resort areas (for
Planning NSW), surveys of significant remnant grassy vegetation for Bega Valley Shire
Council, and a large number of botanical and fauna assessments for minor and major
development proposals. She has provided training for Council planning and works staff and
local extension staff in interpretation and conservation significance of remnant vegetation.
Jackie has also worked in the Hunter area, and has carried out surveys on Hawkesbury
sandstone.

Jackie has also written a number of publications and reports including State of the
Vegetation Report for the Bega Valley Shire, Remnant Grassy Vegetation on Public Land in
Bega Valley Shire and Weeds of the NSW South Coast, A Guide to Identification and Control.
She produced the text and photos for the website www.esc.nsw.gov.au/weeds/ and co-
authored the Guide to Revegetation in the Bega Valley Shire and the paper Vascular Flora
of the South East Forests Region, NSW (published in the journal of plant ecology
Cunninghamia).

Freya Gordon
BSc (Hons)
Senior Ecologist

Fieldwork

Freya Gordon is a senior ecologist with nghenvironmental. Projects she has managed and
implemented include a microbat monitoring program for the Holbrook Bypass (RTA); a
Squirrel Glider monitoring program for the Albury Bypass (Conneq); and multiple ecological
assessments and constraints analyses for Stockland, RMS, Lake Coal, Epuron, and local
councils. Freya has recently completed an Environmental Assessment for a Solar Farm in
western NSW including a detailed investigation of the status of the Grey-crowned Babbler
on the site and surrounding study area. Freya has designed and coordinated a Striped
Legless Lizard (Delma impar) monitoring program for Infigen Energy, completed a Pest Bird
Management Plan for Bathurst Regional Council, and an EIS for a dam upgrade at
Tamworth, including liaison with OEH and DSEWPaC and preparation of an EPBC referral.
Her work requires experience in Commonwealth and State environmental legislation,
policies and standards. Prior to joining nghenvironmental she worked for the Institute of
Wildlife Research, The University of Sydney, designing, managing and implementing survey
programs for a range of species. She has conducted shorebird monitoring for Birds
Australia, wildlife monitoring for Sydney Airport Corporation Limited, and managed large
scale field programs in the Simpson Desert for the University of Sydney Desert Ecology
Research Group. Freya has excellent report writing and communication skills and works
efficiently as part of a team or independently.

Brooke Marshall

Bachelor of Natural and
Resource Management
(Hons)

Project Manager

Senior review

Brooke is Certified Environmental Practitioner (CEnvP) and manages the project work
undertaken by the Bega office of nghenvironmental.

Brooke also undertakes project work and has increasingly focused on large-scale
infrastructure environmental assessment and management and strategic biodiversity
assessment. She has prepared large infrastructure project environmental assessments, co-
coordinating the timely preparation and incorporation of specialist reports to the
Department of Planning, under Part 3A of the NSW Environmental Planning and
Assessment Act 1979. She has prepared and coordinated construction and operational
environmental management plans for energy and linear infrastructure development. She
has prepared referrals under the Commonwealth Environment Protection Biodiversity
Conservation Act 1999. Brooke is also an accredited BioBanking assessor and has
undertaken BioBanking assessments and prepared offset plans under this scheme in NSW.
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9.2

OTHER APPROVALS REQUIRED FOR THE DEVELOPMENT

Approvals and legislation that apply to the proposal are described in Table 9-1 below.

Table 9-1 Approvals, legislation and policy applicable to the proposal

Law, Policy or Regulation

Objective

Requirement for the Proposal

Commonwealth Law

Environment Protection and
Biodiversity Conservation Act
1999 (EPBC Act)

The EPBC Act protects the environment,
particularly matters of National
Environmental Significance (MNES). It
streamlines the national environmental
assessment and approvals process, protects
Australian biodiversity (including
threatened flora, fauna and communities)
and integrates management of important
natural and cultural places.

Approval by the Environment Minister is
required if an action is likely to have a
significant impact on a matter of national
environmental significance.

This SIS assesses the potential for the
proposal to impact on MNES. Matters of
National Environmental Significance relative
to the proposal include the Box-Gum
Woodland CEEC and the Hoary Sunray. EPBC
Act significant impact assessments are
included as Appendix |.2 and have concluded
the proposal is likely to have a significant
impact on the Box-Gum Woodland CEEC and
as such a referral to the minister is considered
to be required.

State Law

Environmental Planning and
Assessment Act 1979 (EP&A
Act)

Provides for a co-ordinated approach to

development  ensuring the  proper
management, development and
conservation of natural and cultural
resources and promoting social and
economic  welfare and a better

environment.

Central themes are to ensure protection of
the environment, ecologically sustainable
development, promotion of shared
responsibility for environmental planning
between the different levels of State
government and increased opportunities
for public participation.

All development in NSW must consider this
Act.

The proposal requires approval under Part 5
of the EP&A Act. Council and OEH are the joint
approval authorities.

A review of Environmental factors (REF) will
be required for the proposal.
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Law, Policy or Regulation

Threatened Species
Conservation Act 1995 (TSC
Act)

| Objective

Under the EP&A Act, the impact of the
proposal on threatened species must be
considered. The Act specifies seven factors
which must be considered by decision
makers regarding the effect of a proposed
development or activity on threatened
species, populations  or  ecological
communities, or their habitats. These
factors form part of the threatened species
assessment process under the EP&A Act
and are collectively referred to as an
Assessment of Significance. If the seven-
part test determines that there is likely to
be a significant effect, then the proposal
must be modified to remove the potential
for this impact, or a Species Impact
Statement (SIS) must be prepared and the
concurrence of the Director-General of the
Department of Premier and Cabinet (which
includes the OEH) obtained by the consent
authority prior to determination.

| Requirement for the Proposal

Following the preparation of the SIS,
concurrence of the Director-General of the
Department of Premier and Cabinet (which
includes the OEH) needs to be sought by the
council prior to determination.

Fisheries Management Act
1994 (FM Act)

The objects of this Act are to conserve,
develop and share the fishery resources of
the State for the benefit of present and
future generations. In particular, to
conserve fish stocks and key habitats, to
conserve threatened species, populations
and ecological communities (including
marine vegetation), and to promote
ecologically sustainable development. The
FM Act works in conjunction with the EP&A
Act. If the following activities form part of a
proposal, a permit from DPI under the FMA
Act is required:

e Aquaculture
* Dredging or reclamation

e Harm marine vegetation (mangrove,
seagrass, seaweed)

¢ Obstruct free passage of fish

A permit from the Minister for Primary
Industries would be required under section
200 of the FM Act for a local government
authority to undertake any excavation within
‘water land’ as defined in the FM Act. The
development of a bridge across the
Queanbeyan River would be likely to trigger

the requirement of such a permit.

A permit may be required to temporarily
block fish passage under section 219 of the
Fisheries Management Act 1994. Such works
may include the bunding of waterways during
bridge or culvert construction, use of silt
fences across waterways and other similar
works.

Water Management Act
2000 (WM Act)

Under the WM Act a controlled activity
approval is required from the NSW Office of
Water for certain types of developments
and activities that are carried out on
‘waterfront land’ (i.e. in or within 40 metres
of ariver, lake or estuary). Public authorities
and Councils are, however, exempt from
requiring a controlled activity approval
under Clause 38 of the Water Management
(General) Regulation 2011.

While public authorities such as QCC are
exempt from the requirement for approval
under this Act for works in and near
waterways, guidelines issued by the (then)
Department of Water and Energy are useful
for applying Government objectives for
watercourse protection. Relevant guidelines
relate to the riparian zone, instream works,
outlet structures and vegetation
management.
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9.3 LICENSING MATTERS RELATING TO FLORA AND FAUNA SURVEYS

During the survey period, nghenvironmental held a current Section 132C Scientific Licence (Number
SL100682) under the National Parks and Wildlife Act 1974 to conduct flora and fauna surveys, as issued by
the NSW OEH. nghenvironmental also hold current Animal Care and Ethics Committee Certificates of
Approval to conduct animal research under the general working operations of an environmental
consultancy under the Animal Research Act 1985.
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Your reference : SF120328/06
Our reference 1 FIL12/6177 DOC12/25378

Contact

: Allison Treweek 62297082

Applicant(s):

QUEANBEYAN CITY COUNCIL,

Trading as QUEANBEYAN CITY COUNCIL,
ABN 12 842 195 133,

PO BOX 90,

QUEANBEYAN NSW 2620

STANDARD POST

Dear Sir/Madam

DIRECTOR-GENERAL’S REQUIREMENTS FOR A SPECIES IMPACT STATEMENT FOR THE

PROPOSED ELLERTON DRIVE EXTENSION .

Issued pursuant to s. 111 Threz_atened _Species Conservation Act 1995

Thank you for your letter dated 30" May 2012 and received by the Department of Premier and
Cabinet, Office of Environment and Heritage (OEH) on 30-May-2012 requesting Director-
General's (DGRs) requirements for a species impact statement (SIS) for the proposal cited
above. Please find enclosed a copy of the DGRs (Attachment A) issued on behalf of the Director
General.

The purpose of a SIS is to:

allow the applicant or proponent to identify threatened species issues and provide
appropriate amelioration for adverse impacts resulting from the proposal;

assist consent and determining authorities in the assessment of a development
application under Part 4 or request for Part 5 approval under the Environment Planning
and Assessment Act 1979 (EP&A Act);

assist the Director-General of the Department of Premier and Cabinet, OEH in deciding
whether or not concurrence should be granted for the purposes of Parts 4 or 5 of the
EP&A Act; '

assist the Director-General of the Department of Premier and Cabinet, OEH or the -
Minister for the Environment when consulted for the purposes of Parts 4 or 5 of the EP&A
Act;

assist the Director-General of the Department of Premier and Cabinet, OEH in the
assessment of Section 91 Licence applications lodged under the TSC Act.

OEH understands that Council is, or will in the future be, considering a development application
for this site. To assist Council with the development assessment process, OEH provides the
following information.




Referrals

Whilst OEH is unable to provide comment on draft SISs in their entirety, OEH will provide
comment to proponents and their consultants on key issues arising in the drafting process. The
ability of OEH to provide such advice is dependent on the availability of OEH resources and on
other statutory priorities.

Please note that it is the determining or consent authority's responsibility to ensure that a draft or
final SIS complies with the requirements issued by the Director-General. OEH is not available to
perform this function on Council’'s behalf.

Concurrence

If Council decides to determine the development application by way of approval following a review
of the final SIS lodged by the applicant, then the concurrence of the Director-General of OEH is
required before consent can be granted. A concurrence application is not required should
Council decide to refuse the development application.

Concurrence applications to OEH should be accompanied by:
1. Two copies of the SIS;

2. A copy of any preliminary flora and fauna assessment undertaken (i.e. the report
addressing the assessment of significance that triggered the requirement for the SIS);

3. A copy of the development application;

4. A copy of Council's determination report recommending that consent be granted for the
development application and the conditions of that proposed consent;

5. A copy of any submissions or objections received by Council concerning the development
application; '

6. A copy of any other supporting information lodged in support of the development
application including social and economic impact assessments; and

7. —in accordance with s.252A of the Environmental Planning and Assessment Regulation
2000 (EP&A Regulation) (as amended).

Advertising

Council is reminded that in accordance with clauses 86 — 91 of the EP&A Regulation,
development that is considered to be “threatened species development’ is classified as a form of
“advertised development’ requiring the consent authority to give written and published notice of
the development application.

Other Information

If OEH grants concurrence to Council's determination report, then OEH would appreciate a copy
of the development consent issued by Council to the applicant. OEH would use this information
to monitor the type and number of consents being issued which affect threatened species,
populations or ecological communities.

OEH would also like to mention the requirements of the Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act). The EPBC Act requires the approval of the Federal Minister
for the Environment (in addition to any State or Local Government approval or determination) for
an action that will have, or is likely to have, a significant impact on a matter of national




environmental significance. Threatened species and communities listed by the EPBC Act are
considered to be a matter of national environmental significance.

Many of the species and ecological communities listed in the Threatened Species Conservation
Act 1995 (NSW) are also listed in the Commonwealth EPBC Act. Further information regarding
the operation of the EPBC Act (including Federally listed threatened species and communities)
may be obtained from the website of the Commonwealth Department of Environment and Water
Resources www.dewr.gov.au or by contacting the department on 1800 803 772.

Should you require any additional information please contact Allison Treweek, Regional
Biodiversity Conservation Officer, on (02) 62297082.

Yours sincerely

Jodo (oo

Ms Sandie Jones

A/Manager Landscape & Aboriginal Heritage Protection
South

(by Delegation)

Dated: 22-Jun-2012




ATTACHMENT A
DIRECTOR GENERAL’S REQUIREMENTS FOR A SPECIES IMPACT STATEMENT
ELLERTON DRIVE EXTENSION QUEANBEYAN

INTRODUCTION

The purpose of a Species Impact Statement (SIS) in the develo~pment assessment process as it -
relates to your application is:

e to allow you, as applicant, ;[O identify the issues pertaining to threatened species,
populations, ecological communities or their habitats, and provide appropriate
amelioration for adverse impacts resulting from the action; and '

e to assist the consent or approval authorities in the assessment of your proposal pursuant
to the Environmental Planning and Assessment Act 1979 (EP&A Act).

Section 111(1) of the Threatened Species Conservation Act 1995 (TSC Act) requires that it must
be either the applicant for the development consent or the proponent of the activity who makes
the request for Director-General's Requirements (DGRs). The Office of Environment and
Heritage (OEH) notes that in this instance, Eli Ramsland, Contracts engineer, made the request
for the DGRs. Please advise the OEH contact officer, Allison Treweek, Regional Biodiversity
Conservation Officer, on (02) 62297082, if it is not intended that Eli Ramsland will be the
applicant or proponent whatever the case may be.

It is also essential to note that Section 111(1) requires that the applicant must, in preparing the
SIS, comply with the requirements of the Director-General. As any consent or approval granted
where the Director-General's requirements are not met may be invalid, it is strongly
recommended that Council ensure that all of the requirements detailed below are complied with.

The following requirements are based on the standards developed for other SISs prepared
elsewhere in NSW. As per normal practice, specific requirements have been identified for
threatened species, populations and ecological communities that are known to occur on the
subject site. :

DEFINITIONS ,
The definitions given below are relevant to these requirements:
¢ Development has the same meaning as in the EP&A Act.
¢ Activity has the same meaning as in the EP&A Act
e Proposal is the development, activity or action proposed
¢ Subject Site means the area directly affected by the proposal.

o Study Area means the subject site and any additional areas which are likely to be
affected by the proposal, either directly or indirectly. The study area should extend as far
as is necessary to take all potential impacts into account.

o Subject Species, Populations or Ecological Communities means those threatened
species, populations or ecological communities that are known or considered likely to
occur in the study area. The SIS is to explicitly consider the impacts of the proposal on

each of these entities. . ‘

¢ Direct Impacts are those that directly affect habitat and individuals, usually within the
footprint of the proposal. They include, but are not limited to, clearing and habitat




removal. Consideration must be given to all of the likely direct impacts of the proposed
activity or development.

e Indirect Impacts occur when project-related actions affect species, populations or
ecological communities in a manner other than direct loss, usually beyond the footprint of
. the proposal. Indirect impacts can include loss of individuals through predation by
domestic and/or feral animals, deleterious hydrological changes (including increased
runoff and raising or lowering of the water table), erosion, weed invasion, pollution,
trampling or other impacts due to increased human activity within or directly adjacent to
sensitive habitat areas, altered fire regimes, habitat fragmentation and disruption of wildlife
movement corridors. As with direct impacts, consideration must be given to all of the likely
indirect impacts of the proposed activity or development.

e Life Cycle is the series or stages of reproduction, growth, development, aging and death
of an organism.

¢ Viable means the capacity to successfully complete' each stage of the life cycle under
normal conditions.

* Risk of Extinction is the likelihood that the local population of the species or local
occurrence of the endangered population or ecological community will become extinct
either in the short, medium or long-term as a result of direct or indirect impacts on the
viability of that population and includes changes to the ecological function of communities.

¢ Local Population is the population that occurs in the study area. The assessment of the
local population may be extended to include individuals beyond the study area if it can be
clearly demonstrated that contiguous or interconnecting parts of the population continue
beyond the study area, according to the following definitions.

» The local population of a threatened plant species comprises those individuals
occurring in the study area or the cluster of individuals that extend into habitat
adjoining and contiguous with the study area that could reasonably be expected to be
cross-pollinating with those in the study area.

> The local population of resident fauna species comprises those individuals known or
likely to occur in the study area, as well as any individuals occurring in adjoining areas
(contiguous or otherwise) that are known or likely to utilise habitats in the study area.

> The local. population of migratory or nomadic fauna species comprises those
individuals that are likely to occur in the study area from time to time.

In cases where. multiple populations occur in the study area, each population should be
assessed separately.

¢ Local Occurrence means the ecological community that occurs within the study area.
However the local occurrence may include adjacent areas if the ecological community on
the study area forms part of a larger contiguous area of that ecological community and the
movement of individuals and exchange of genetic material across the boundary of the
study area can be clearly demonstrated.

e Composition means both the plant and animal species present, and the physical
structure of the ecological community. Note that while many ecological communities are
identified primarily by their vascular plant composition, an ecological community consists
of all plants and animals as defined under the TSC Act that occur in that ecological
community. '

All other definitions are the same as those contained in the TSC Act.




MATTERS WHICH HAVE BEEN LIMITED OR MODIFIED

The SIS need not address Section 110(2)(g) and 110(3)(d) of the TSC Act. The matters raised in
these sections of the TSC Act have been clarified by these DGRs.

The following matters from Section 110 of the TSC Act need only be addressed where relevant:

¢ All reference to threat abatement plans. There are no threat abatement plans relevant to
the key threatenlng processes associated with the proposal.

o All reference to recovery plans. There are draft recovery plans relevant to the subject
species listed in Tables 1 and 2 and the subject ecological community listed in Section 3.2
of these DGRs. However, if other entities should be deemed as subject species,
populations or ecological communities by analysis in accordance with these DGRs, then
any relevant recovery plans pertaining to these entities will need to be addressed in the SIS.

e All reference to key threatenmg processes. Only the following key threatening processes are
relevant to this proposal:

> Alteration to the natural flow regimes of rivers, streams, floodplains and wetlands
> Bushrock removal
> Ciearing of native vegetation;
» Invasion of native plant communities by exotic perennial grasses
| » Removal of dead wood and dead trees;

» Loss of hollow-bearing trees

For each subject species, population or ecological community likely to be affected by any of these
key threatening processes, the SIS shall address whether the action will increase this threat, and
shall describe proposed measures to ameliorate such threats.

Please note that recovery plans may be approved, critical habitat may be declared and key
threatening processes may be listed between the issue of these DGRs and the determination of
the proposal. If this occurs, these additional matters will need to be addressed in the SIS and
considered by the consent, determining or concurrence authority. '

MATTERS TO BE ADDRESSED

The TSC Act provides that the SIS must meet all the matters specified in Sections 109 and 110 of
the Act with the exception of those matters limited above. Some of the requirements outlined in
Sections 109 and 110 (excluding the matters limited above) have been repeated below (italics)
along with the specific Director-General’'s Requirements for your proposal.

Previous surveys and assessments may be used to assist in addressing these requirements. All
references used throughout the SIS must be cited and detailed in a reference list.

1 FORM OF THE SPECIES IMPACT STATEMENT

A species impact statement must be in writing [Section 109 (1)]
A species impact statement must be signed by the principal author of the statement and by:
(a) the applicant for the licence, or.

(b) if the species impact statement is prepared for the purposes of the Environmental
Planning and Assessment Act 1979, the applicant for development consent or the
proponent of the activity proposed to be carried out (as the case requires) [Section
109(2)].




The SIS must include the following declaration signed by the applicant or proponent:

“I....[insert name], of ..[address], being the applicant for the [choose one of the following
development consent for/proponent of] the action proposed...[insert DA number, Lot & DP
numbers, street, suburb and LGA names] have read and understood this species impact
statement. | understand the implications of the recommendations made in the statement and
accept that they may be imposed as conditions of consent or concurrence for the action
proposed.”

2 CONTEXTUAL INFORMATION
21 Description of proposal, subject site and study area

A species impéct statement must include a full description of the action proposed,
including its nature, extent, location, timing and layout [Section 110 (1)]

A full description of the action proposed includes a description of all associated actions. These
actions may occur on or off the subject site. In describing the action proposed, the proportion of
the subject site and the study area that will be affected is to be provided, including details of the
location of any auxiliary infrastructure and all component parts of the proposal including, but not
restricted to, (i) roadworks and temporary access and egress routes, (ii) cycleways, walkways,
drainage and settling ponds, stockpile areas, diversion banks, vehicle parking areas and
temporary buildings, (i) changes in surface water flows.

The type of action proposed shall be detailed, including the timetable for the construction of the
proposal. If a staged construction approach is adopted then the timetable shall clearly indicate
this.

If subsequent development of adjacent land is proposed by the proponent in the future, including
any additional road construction then this shall be identified to the extent that it is known at the
time of preparing the SIS. If existing structures such as the pipeline and transmission line are to
be relocated, this should also be described and assessed.

Where the proposed road passes through the White Box, Yellow Box, Blakely’s Red Gum
Woodland endangered ecological community, the construction methods used shall be described
in detail and the feasibility of construction of the road without adversely impacting on this
ecological community shall be demonstrated.

The vegetation within the study that is to be retained is to be fully documented, and shown on the
relevant plans and maps. The proposed management regimes for such areas are also to be
documented.




2.2 Provision of relevant plans and maps

A detailed plan of the study area shall be provided at a preferred scale of 1:4,000 or finer. This
plan shall show the proposal, the location and type of vegetation communities present within the
study area, the full extent of vegetation clearing anticipated, and the scale of the plan. This plan
shall also show the location of any key habitat resources for threatened species (eg. hollow-
bearing trees, identified feed trees, potential breeding sites, rock outcrops). Where the general
habitat of each subject species, population or ecological community within the study area can be
clearly delineated, this habitat shall be represented on the plan.

Colour aerial photography of the locality (or a reproduction of such a photograph) shall be
provided. This aerial photograph shall clearly show the subject site and the scale of the
photograph.

The locations of thé subject species populations or ecological communities recorded in any
survey conducted for the purposes of the SIS shall be represented on a map of the study area
that shows the proposal (preferred scale 1:4,000 or finer).

A topographic map of the general locality at a scale of 1:25,000 is to be provided. This map is to
detail the location of the action proposed, landscape features including rivers, swamps, wetlands,
any locally significant sites of subject species, populations or ecological communities, and areas
of high human activity such as townships and major roads. This map shall incorporate the area
within a radius of 10km from the subject site. All available historical records are to be included of
subject species, populations of ecological communities sourced from various databases and other
sources are to be included on this map.

2.3 Land tenure information

The land tenure across the study area is to be described and any limitations to sampling across
the study area resulting from this tenure (e.g. denied access to private land) shall be noted.

3  INITIAL ASSESSMENT
A general description of the threatened species or populations known or likely to be present
in the area that is the subject of the action and in any area that is likely to be affected by the
action [Section 110 (2)(a)].

3.1 Identifying sLubject species and populations

For the purposes of this SIS, the species listed in Table 1 are to be addressed as subject species:

Table 1.  List of subject species.

. SPECIES |  SCIENTIFICNAME |  STATUS
FAUNA

Little Whip Snake | Suta flagellum | Vulnerable

Golden Sun Moth Synemon plana : Endangered
Pink-tailed Worm-lizard Aprasia parapulchella , Vulnerable
Rosenberg’s Goanna Varanus rosenbergi Vulnerable

Brown Treecreeper Climacteris picumnus victoriae Endangered




SPECIES SCIENTIFIC NAME STATUS
Diamond Firetail | Stagonopleura guttata Vulnerable
Gang- Gang Cockatoo Callocephalon fimbriatum '_ Vulnerable
Hooded Robin Melanodryas cucullata cucullata Vulnerable
Speckled Warbler Pyrrholaemus sagittatus Vulnerable
Scarlet Robin Petroica boodang Vulnerable
Little Eagle Hieraaetus morphnoides Vulnerable
 Painted Honeyeater Grantiella picta Vulnerable
Eastern False Pipistrelle Falsistrellus tasmaniensis Endangered
Striped Legless Lizard Delma impar Vulnerable
Koala Phascolarctos cinereus Vulnerable
Threatened Microchiropteran
bats(including the Greater
Long eared bat)
FLORA
Pale pomaderris Pomaderris pallida Vulnerable
Button Wrinklewort Rutidosis leptorrhynchoides Endangered
Buttercup Doubletail Diuris aequalis Endangered
Small purple_ pea Swainsona recta Endangered
Silky Swainson Pea Swainsona sericea Vulnerable

Endangered Ecological Communities

White Box, Yellow Box, Blakely’s Red Gum Woodland

One of the roles of a SIS is to determine which species, populations or ecological communities
may be utilising, or present, on a development site. This list is not exhaustive and other entities
may also need to be included for assessment in this SIS on the basis of desktop and habitat
analyses and the outcomes of fieldwork. '

In determining whether other entities, should also be addressed as subject species, populations
and ecological communities, consideration shall be given to the habitat types present within the
study area, recent records of threatened species, populations or ecological communities in the




locality and the known distributions of threatened species, populations and ecological
communities. This analysis and its conclusion are to be documented in the SIS.

Databases such as the OEH Atlas of NSW Wildlife and BioNet, as well as databases held by the
Australian Museum and Royal Botanic Gardens, should be consulted to assist in compiling the list
of possible entities to be analysed. It should be noted that if the OEH Atlas is the only database
that is referred to, due to data exchange agreements, the data provided by OEH will only include
that for which OEH is a custodian. In many cases, this may only be a small subset of the data
available. Other databases must also be consulted to create a comprehensive list of entities for
consideration as subject species, populations or ecological communities. -

3.2 Identifying habitats

In describing the study area, consideration shall be given to the previous land uses and the effect
of these land uses on the study area. Relevant historical events may include fire, clearing,
" logging, slashing, recreational use and agricultural activities.

A description of habitats including such components as the frequency of tree hollows, the
presence of wetlands, the density of understorey vegetation, the composition of the ground cover,
the soil type and the presence of heath and permanent or ephemeral swamps shall be given.

The condition of these habitats within the study area shall be discussed, including the prevalence
of introduced species. A description of the habitat requirements of threatened species,
populations or ecological communities likely to occur in the study area shall be provided.

Any areas which may provide habitat connectivity between the study area and adjécent areas of
likely habitat for subject species, populations or ecological communities shall be identified and
described.

In defining the study area, consideration shall be given to possible indirect impacts of the
proposed action on species/habitats in and surrounding the subject site. These could include
impacts arising from altered fire and hydrology regimes, soil erosion or pollution, fencing, habitat
fragmentation and disruption of wildlife movement corridors, edge effects, altered light and noise
regimes, disturbance of roosting areas or other impacts due to increased use of the area by
humans, and the impacts of increased levels of domestic and feral predators.

4 SURVEY
4.1 Requirement to survey

A flora and fauna survey is to be conducted in the study area. Targeted surveys shall be
conducted for all subject species, populations and-ecological communities determined in
accordance with Section 3. Previous surveys and assessments may be used to assist in
addressing this requirement. However, the efficacy of such previous surveys and assessments in
meeting this requirement must be described in full. These previous surveys do not negate the
need for the additional targeted survey work set out in Appendix 1 of these DGRs.

Particular attention shall be paid to the timing and climatic conditions for conducting fauna
surveys including invertebrates, as many of the subject species will only be present or detectable
for a few months each year or during certain climatic conditions. Additional advice on these
matters should be sought from the OEH contact officer.

Identification of all species is essential. Identification to genus only is not acceptable. Species of
taxonomic uncertainty shall be confirmed by a recognised authority such as the Australian
Museum or National Herbarium at the Royal Botanic Gardens, Sydney.




4.2 Documentation of survey effort and technique

Survey technique(s) shall be described and a reference given, where available, outlining the
survey technique employed.

Survey site(s) shall be identified on a map with a clear legend. The size, orientation and
dimensions of quadrat or length of transect shall be clearly noted for each type of survey
technique undertaken. Full AMG grid references for the survey site(s) shall be provided.

OEH survey proformas are to be used by field staff when applying a range of standard fauna
survey techniques. Copies of standard proformas are included in Appendix 2 to these DGRs.
Digital copies of these proformas can be requested from the nominated OEH contact officer.
These proformas shall be used by field staff when undertaking fauna surveys and completed data
sheets are to be included as an appendix to the SIS.

The time invested in each survey technique shall be summarised in the SIS, based on completed
proformas, e.g. number of person hours / transect, duration of call playback, number of nights that
traps are set.

It is not sufficient to aggregate all time spent on all survey technlques Effort must be expressed
separately for each survey technique that is applied.

Personnel details including name of surveyor(s), contact phone number, qualificati‘ons and
experience must be included. The person who identified records (e.g. Anabat, hair tubes, scat
analysis) shall also be identified in this manner.

Environmental conditions during the survéy shall be noted from the commencement of each
survey technique until its completion. These conditions must be documented in the SIS.

An assessment of the efficacy of each survey regime in detecting each species under the
intensity utilised by the study is to be provided. The effect of the season and weather at the time
of the field survey shall be considered with respect to the adequacy of survey results. An
assessment will also be made of the adequacy of the survey and background information used to
assess the likely area of use (home range) for each subject species, population or ecologlcal
community, and the areas providing habitat connectivity.

A full list of all flora and fauna species recorded during the course of surveys shall be included
(such information is indicative of the habitat quality of the site). Completed Atlas of NSW Wildlife
cards are to be provided for each threatened species record in any survey conducted for the
purposes of the SIS. For confidentiality, these cards are not to be included in the SIS but rather
shall accompany the SIS when supplied to the OEH.

4.3 Specific survey requirements

Appendix 1 details the specific survey requirements for the subject species, populations or
ecological communities identified in Table 1 of these DGRs. These survey requirements can
determine the presence of subject species, populations or ecological communities known or likely
to be in the study area and/or can provide contextual information on habitats to allow appropriate
assessment of impacts at a broader scale. The flora and fauna survey of the study area must
include the use of these survey methods.

You are advised that discussions between the consultant(s) engaged to prepare the SIS and
OEH may be necessary in order to derive an appropriate survey regime for some of these
requirements, and to confirm the survey regimes proposed for any additional subject species,
populations and ecological communities derived by analysis as part of this SIS.




5

ASSESSMENT OF LIKELY IMPACTS ON THREATENED SPECIES, POPULATIONS
AND ECOLOGICAL COMMUNITIES

For aII‘subject species, populations and ecological communities, the SIS shall describe the
following:

a.

the location, nature and extent of habitat removal or modification which will result from the
action proposed;

the likely and potential impact of the removal of habitat. Particular attention shall be given
to the loss of:

i.  White Box, Yellow Box, Blakely’s Red Gum Woodland,
ii. habitat for Pink-tailed Worm Lizard, Little Whip Snake and,

iii. the likelihood of and extent of loss of hollow-bearing trees and termite mounds
utilised for breeding, roosting or denning by threatened fauna such as micro-
chiropteran bats, small woodland birds and Rosenberg’s Goanna respectively.

Similarly, attention is to be given to the likelihood of and extent of loss of food resources
and the impact this may have on the subject species, populations or ecological
communities.

any indirect impacts of the proposal including:

vi.

Vii.

viii.

the fragmentation or isolation of /ocal populations and/or local occurrences, and the
increased distance required for the movement of individuals/genetic material between
habitat patches,

change in vegetation floristics and structure resulting from edge effects,

i. altered hydrology regimes (including increased runoff and raising or lowering of the

water table),
soil erosion and pollution,
disturbance to feeding or nesting/breeding of species,

trampling or other impacts due to increased use of the area by humans, particularly on
White Box, Yellow Box, Blakely's Red Gum Woodland,

increased mortality rates due to road deaths,

habitat fragmentation and disruption of wildlife movement corridors and pollination
mechanisms,

altered light and noise regimes,

the likely contribution of the action proposed to the threatening processes already
acting on populations of those subject species or populations and occurrences of
subject ecological communities in the locality.

All of the above contextual information (which can be incorporated into Sections 5.1 - 5.5 below)
will assist with the assessment of cumulative impacts on the subject species, populations and
ecological communities.

5.1 Assessment of species likely to be affected

An assessment of which threatened 'species or populations known or likely to be present in

the area are likely to be affected by the action [Section 110(2)(b)].




This requirement allows refinement of the list of subject species or populations (given the
outcome of survey and analysis of likely impacts) in order to identify which threatened species or
populations may be affected, and the nature of the impact.

The remaining requirements in this section (5.2 — 5.5) need only be addressed for those
threatened species or populations that are likely to be affected by the proposal.

5.2 Discussion of local and regional abundance

An estimate for the local and regional abundance of those species or populations [Section
110 (2)(d)]

5.2.1 Discussion of other known local populations

A discussion of other known local populations in the locality shall be provided. The long-term
security of other habitats shall be examined as part of this discussion. The relative significance of
the subject site for the subject species, populations and ecological communities in the locality
shall be discussed. It is essential that the SIS includes some surveys conducted beyond the
study area to clarify the conservation significance of the subject site to the subject species and
populations.

The need for off-site surveys to provide context to the anticipated irripacts of the proposal may
also be required for other threatened species recorded during the surveys of the study area.

5.2.2 Discussion of habitat utilisation

An estimate of the number of individuals of each subject species utilising the study area shall be
provided as well as a description of how these individuals use the study area (e.g. residents,
transients, adults, juveniles, nesting, foraging). A discussion of the significance of these
individuals to the viability of the subject species in the locality shall be provided.

5.2.3 Description of vegetation
The vegetation present within the study area and the surface area covered by each vegetation

community shall be mapped and described. Reference to the vegetation classification system
used (e.g. Specht, Benson, Keith) and to the ecological communities determined as endangered
by the NSW Scientific Committee shall be provided. Classification must have regard to both
structural and floristic elements. :

5.2.4 Discussion of corridors

Particular attention shall be given to identifying movement corridors for subject species within the
study area. The impact of the proposal on these corridors and the resulting impact on the
resident subject species shall be discussed.

5.3 Assessment of habitat

A full description of the type, location, size and condition of the habitat (ihcluding critical
habitat) of those species, populations and ecological communities and details of the
distribution and condition of similar habitats in the region [Section 110 (2)(f) and Section 110

(3(c)]

5.3.1 Description of habitat values

Specific habitat features in the study area shall be described and quantified (e.g. frequency and
location of stags, hollow bearing trees, culverts, rock shelters, rock outcrops, crevices, caves,
drainage lines, soaks, area of ecological communities etc.), as well as the density of understorey
vegetation and groundcover.

The condition of the habitat within the study area shall be discussed, including the prevalence of
introduced species, species of weeds present and an estimate of the total weed cover as a
percentage of each vegetation community, whether trampling or grazing is apparent, effects of




erosion, prevalence of rubbish dumping, history of resource extraction or logging and proximity to
roads. Details of the study area’s fire history (e.g. frequency, time since last fire, intensity) and
the source of fire history (e.g. observation, local records), shall be provided.

5.3.2 Distribution and condition of regional habitats

For the habitats of subject species and populations found in the study area, the SIS shall discuss
the distribution and condition of similar habitats in the region. For the subject ecological
communities found in the study area, the SIS shall discuss the distribution and condition of these
ecological communities in the region. Regional mformatlon may be obtained from existing
datasets and from other sources.

5.4 Discussion of conservation status

For each species or population likely to be affected, and for each ecological community
present, details of its local, regional and State-wide conservation status,...[and]... its habitat
requirements ... [Section 110(2)(c) and Section 110(3)(b)]

Assessment shall include reference to the threatening processes that are generally accepted by
the scientific community as affecting the subject species, population or ecological community and
which are likely to be caused or exacerbated by the proposal. Assessment shall also include
reference to any approved or draft recovery plans which may be relevant to the proposal. Up-to-
date lists and copies of approved and draft recovery plans are available on the OEH website
www.environment.nsw.gov.au by following the links to threatened species.

5.5 Description of feasible alternatives

A description of any feasible alternatives to the action that are likely to be of lesser effect
and the reasons justifying the carrying out of the action in the manner proposed, having
regard to the biophysical, economic and social considerations and the principles of
ecologically sustainable development [Section 110(2)(h) and Section 110(3)(e)].

In this instance, any planning documents relating to urban expansion in Queanbeyan (e.g.
Googong), as well as any traffic analyses, shall be provided to support this description.

6 IMPACT AMELIORATION
6.1 Description of ameliorative measures

A full description and justification of the measures proposed to mitigate any adverse effect
of the action on the species, populations and ecological communities including a compilation
(in a single section of the statement) of those measures [Section 110 (2)(i) and Section 110

(3.

6.1.1 Long term management strategies

Consideration shall be given to the information contained in approved and draft recovery plans or
threat abatement plans for existing taxa, known or likely to occur in the study area, and whether
any recommendation is applicable to the proposal.

The development of long-term management strategies shall be considered to protect areas within
the study area which are of particular importance for the subject species, populations or
ecological communities likely to be affected by the proposal. This may include proposals to
restore or improve habitat on site where possible. If mitigation is to include rehabilitation of the
site, then the rehabilitation strategy shall be detailed.

Any measures proposed to mitigate the effect of the proposal on local populations of threatened
species and populations and/or local occurrences of ecological communities shall be described.
The potential effectiveness of any such amelioration in maintaining a viable local population




and/or local occurrence in the short, medium and long term shall be discussed (e.g. fauna
underpasses, vegetation management).

6.1.2 Compensatory strategies

If significant modification of the proposal to minimise impacts on subject species, populations or
ecological communities is not possible, then compensatory strategies shall be considered. These
may include other off-site or local area proposals that contribute to long term conservation of the
subject species, populations or ecological communities. These areas should be assessed in
accordance with the Principles for the use of biodiversity offsets in NSW, which can be found on
the following link on the OEH website
http://www.environment.nsw.gov.au/biocertification/offsets.htm.

The areas proposed to be used for compensatory strategies must be described in full including a
detailed description of their biodiversity. A complete description of how the area will be managed
for conservation in perpetuity must also be provided.

Where such proposals involve other lands, or where involvement of community groups is
envisaged in such proposals, landholders, land managers and/or community groups are to be
consulted and proposals shall contain evidence of support from these stakeholders and relevant
land managers.

Compensatory benefits likely to result from such measures proposed for alternative sites are to |
be discussed and evaluated along with a discussion of the mechanisms through which they might -
best occur. '

6.1.3 Ongoing monitoring

Any proposed pre-construction monitoring plans or on-going monitoring of the effectiveness of the
mitigation measures shall be outlined in detail, including the objectives of the monitoring program,
method of monitoring, reporting framework, duration and frequency. Generally, ameliorative
strategies that have not been proved effective should be undertaken under experimental design
conditions and appropriately monitored. ’

6.1.4 Translocation

OEH does not consider that translocation of threatened species, populations and ecological
communities is an appropriate ameliorative strategy for the purposes of considering impacts of a
particular development/activity. It strongly supports the view that development proposals which
may impact on significant local populations of subject species and populations or significant local
occurrences of subject ecological communities as determined by the SIS should aim to:

i. minimise the impacts by considering all possible alternatives to the proposal, such that a
significant impact is not likely; and

ii. manage the remaining habitat (if any) to ensure that the local population and/or local
occurrence continues to exist in the long term.

The translocation of subject species, populations and ecological communities is only supported
by OEH in specific conservation programs (e.g. recovery planning).

7. ASSESSMENT OF SIGNIFICANCE OF LIKELY EFFECT OF PROPOSED ACTION

An assessment of significance (s5A EP&A Act) is to be provided for each subject species,
population or ecological community identified in the SIS, incorporating relevant information from
sections 5.1 to 7 of the SIS. On the basis of these assessments, a conclusion is to be provided
concerning whether, based on more detailed assessment through the SIS process and
consideration of alternatives and/or ameliorative measures proposed in the SIS, the proposal is




still considered likely to have a significant effect on threatened species, populations or ecologicai
communities or their habitats.

8.1

8.2

ADDITIONAL INFORMATION
Qualifications and experience

A species impact statement must include details of the qualifications and experience in
threatened species conservation of the person preparing the statement and of any other
person who has conducted research orinvestigations relied on in preparing the statement
[Section 110(4)]

Other approvals required for the development or activity

A list of any approvals that must be obtained under any other Act or law before the action
may be lawfully carried out, including details of the conditions of any existing approvals that
are relevant to the species or population or ecological community [Sections 110(2)(j) and

110(3)(9)]

In providing a list of other approvals the following shall be included:

8.3

Where consent is required undér Part 4 of the Environmental Planning and Assessment
Act 1979, the name of the consent authority and the timing of the development application
shall be included; or

Where approval is required under Part 5 of the Environmental Planning and Assessment
Act 1979, the name of the determining authority, the basis for the approval and when the
approval is proposed to be obtained shall be included.

Where consent or approval is required under any other ‘Act, the name of the consent or
determining authority and the timing of the development application, basis for the approval
and when the approval is proposed to be obtained shall be included

Licensing matters relating to flora and fauna surveys

Persons conducting flora and fauna surveys must have appropriate licences or approvals under
relevant legislation. The relevant legislation and associated licences and approvals that may be
required are listed below:

National Parks and Wildlife Act 1974:

General Licence (Section 120) to harm or obtain protected fauna (this may include
threatened fauna). :

Licence to pick protected native plants (Section 131).

Scientific Licence (Section 132C) to authorise the carrying out of actions for scientific,
educational or conservation purposes.

Threatened Species Conservation Act 1995:

Licence to harm threatened animal species, and/or pick threatened plants and/or damage
the habitat of a threatened species (Section 91).

Animal Research Act 1985:

Animal Research Authority to undertake fauna surveys.




8.4 Reports of State-wide conservation status

Section 110(5) of the Threatened Species Conservation Act 1995 has the effect of requiring OEH
to provide available information regarding the State-wide conservation status of the subject
species, populations or ecological communities, in order to satisfy ss.110(2)&(3) of the Act.

OEH has also produced a set of profiles for a number of threatened species, populations and
ecological communities that are available on the OEH threatened species website
(www.threatenedspecies.environment.nsw.gov.au). Some of these are relevant to the list of
subject species, populations and ecological communities for this proposal.

Proponents and consultants should note that OEH has no further published information available
to satisfy s.110(5) of the Act and that receipt and use of the above profiles can be taken to haye
satisfied the requirements of ss.110(2)&(3) in relation to the State-wide conservation status of the
listed species, populations and ecological communities.




SPECIES

SURVEY REQUIREMENTS

Pink-tailed
Little

Worm-
Whip
Striped

lizard
Snake,

legless lizard.

Surveys of the subject site and study area shall be undertaken for this
species. These shall involve rock rolling and searching under logs and
debris at a suitable intensity to provide appropriate survey coverage.
Surveys shall be undertaken between mid-August and the end of October
preferably after rain. Daily temperatures shall not exceed 25°C during the
survey period. Rocks, logs and debris shall be replaced carefully to sustain
habitat integrity. Surveys of the locality for habitat of the species shall be
undertaken. These shall involve determining the extent of potentially
suitable habitat from aerial photographs or other means, and ground-
truthing selected sites to validate habitat suitability, condition and extent.
The sites sampled shall be used to provide context to the habitat affected
by the action proposed. Habitat surveys can be undertaken at any time of

the year under varied seasonal conditions.

Rosenberg’'s Goanna

Surveys of the subject site, study area and locality shall be undertaken for
termite mounds. This shall involve intensive searches for termite mounds in
the subject site and study area. Representative sampling of the locality for
termite mounds shall involve the use of transects in selected locations and
the gathering of data in conjunction with ground-truthing for endangered
ecological communities. The number of termite mounds recorded shall be
used to provide context to the potential breeding habitat affected by the
action proposed. Surveys can be undertaken at.any time of the year under

varied seasonal conditions.

Brown Treecreeper, | Diurnal bird census shall be undertaken in the early morning and/or late

Diamond Firetail, éfternoon within the subject site on three occasions each separated by a

Hooded Robin, | period of one week. Each census shall comprise observations for birds,

Speckled Warbler, | including call recognition, for a period of 45 minutes at a minimum of three

little eagle, Scarlet | locations spread across the subject site. Additional opportunistic bird

Robin census shall be employed across the study area and locality during the
course of other surveys for the SIS. Surveys can be undertaken at any time
of the year, but shall avoid high-wind and/or rainy days.

Gang Gang- Diurnal bird surveys across the study area.

Cockatoo Identify and map all hollow-bearing trees (potential nest trees) on the

subject site and estimate the availability of hollow-bearing trees in the
locality.

Target the survey to potential nests during known breeding season of
species to determine any parts of the site which need to be excluded from
development ie nest trees and appropriate vegetated buffers of hollow




SPECIES

SURVEY REQUIREMENTS

bearing trees

Painted Honey eater

Diurnal bird census shall be undertaken in the early morning and/or late
afternoon within the subject site. Surveys for the painted honeyeater are to
be undertaken from late October through to early January. All areas of
Mistletoe within the study area are to be mapped. Further detailed survey

requirements, can be supplied on request.

Koala

OEH recommend the use of the RapSAT technique for the detection of
koalas

Microchiropteran bats

Surveys using anabat recorders and stag watching should aim to identify
the number and location of roost sites for the subject bats and identify
important foraging habitat in the study area and the locality. If required, the
OEH can provide further advice on bat survey techniques to acquire this
information.

Surveys of the subject site, study area and locality shall be undertaken for
hollow-bearing trees. This shall involve intensive searches for hollow-
bearing trees in the subject site and study area. Representative sampling
of the locality for hollow-bearing trees shall involve the use of transects in
selected locations and the gathering of data in conjunction with ground-
truthing for endangered ecological communities. The number of hollow-
bearing trees recorded shall be used to provide context to the potential
breeding habitat affected by the action proposed. Surveys can be

undertaken at any time of the year under varied seasonal conditions.

Golden Sun Moth

SuNeys of the subject site and study area shall be undertaken for this
species. These surveys should target areas with higher than 40%
Austrodanthonia in the groundcover. Areas of habitat should be hand-
netted during known flight periods. The flight period for this species is short
therefore surveys should be undertaken when other known populations in
the area are flying. The consultant should discuss these periods with the
OEH prior to the survey being conducted. Surveys of the locality for habitat
of the species shall be undertaken. These shall involve determining the
extent of potentially suitable habitat from aerial photographs or other
means, and ground-truthing selected sites to validate habitat suitability,
condition and extent. The sites sampled shall be used to provide context to
the habitat affected by the action proposed. Habitat surveys can be

undertaken at any time of the year under varied seasonal conditions.




SPECIES

SURVEY REQUIREMENTS

White Box, Yellow

Box,

Blakely's

Gum Woodland

Red

Surveys shall identify the extent and condition of this ecological community
in the subject site, study area and locality. This shall involve the use of
vegetation surveys in the subject site and the study area. The use of
existing datasets held by OEH in combinétion with ground-truthing of
selected sites within areas mapped by OEH as the ecological community is
recommended for surveys of the locality. The sites sampled shall be used
to provide context to the ecological community affected by the action
proposed. Surveys can be undertaken at any time of the year under varied

seasonal conditions.

Button Wrinklewort.

Systematic surveys using evenly spaced transects located about 10 m

apart through all areas of woodland and grassland.

Pale pomaderris

Systematic surveys using evenly spaced transects located about 10 m
apart through all areas of suitable habitat , concentrating on riparian areas

Silky Swainson Pea,

Swainsona

Diuris aequalis

recta,

Systematic surveys using evenly spaced transects located about 5 m apart
through all areas of woodland/grassland must be undertaken. OEH should
be consulted by the Ecological consultant to confirm flowering times and
seasons, and appropriate survey methods.




DIURNAL HERPETOFAUNA CENSUS SURVEY PROFORMA

Survey Details

Date of survey

Name of surveyor

Number of surveyors

Total effort expressed in
person-hours

Location Details -

Location (including basic

Contact number

Total effort expressed in
number of rocks/logs
rolled

habitat) description

Map number Map name
Type of survey, e.g.

transect or quadrat AMG Zone

Active or passive search

Survey area

Eastings (6 digits)
Eastings (6 digits)

Start time (24hr)

Size of survey area (ha) -

Northings (7 digits)

Northings (7 digit)

End time (24 hr)




Weather Details

At start of survey, record:;

Wind direction and speed*

Temperature (°C)

At end of survey, record:

Temperature (°C)

Comments

Cloud cover*

Rain*

Moon*




Species name (Scientific/Common)

Ob.
type

MH
type'

Grid reference  (full
AMGs i.e. Eastings and
Northings)

Accuracy




* See Appendix 3: Standard reporting codes




DIURNAL BIRD CENSUS SURVEY PROFORMA

Survey Details

Name of surveyor

Number of surveyors

Total effort expressed in
person hours

Location Details

Location description
Map number

Full AMG reference(s) for
survey site or transect

Start details

Easting (6 digits) |
Northing (7 digits)

Start time (24hr)

Woeather Details

At start of survey, record:
Wind direction and speed*
Temperature (°C)

At end of survey record:
Temperature (°C)

Comments

Contact number

Date of survey

Number of hectares
covered or transect or
point dimensions

Map name

AMG Zone

Finish details

Easting (6 digits)

Northing (7 digits)

End time (24 hr)

Cloud cover*

Rain

Moon*




Species hame

Ob. |
type

MH
type'

Grid reference (full AMGs)

Accuracy

* See Appendix 3: Standard reporting codes




Species name

Ob. .
type

MH
type’

Grid reference (full AMGs)

Accuracy




* See Appendix 3: Standard reporting codes




DIURNAL HOLLOW-BEARING TREE CENSUS SURVEY PROFORMA

Survey Details

Date of survey

Name of surveyor Contact number

Number of surveyors

Total effort expressed in
person-hours

Location Details

Location (including basic
habitat) description

Map number Map name

Type .of survey, e.g.

transect or quadrat AMG Zone

Size of survey area (ha)

Survey area
Eastings (6 digits) Northings (7 digits)

Eastings (6 digits) Northings (7 digit)

Start time (24hr) End time (24 hr)




Tree No.

Species (Scientific Name)

Number, sizes
and types of
hollows *

Grid reference  (full
AMGs i.e. Eastings and
Northings)

Accuracy




* See Appendix 3: Standard reporting codes




DIURNAL TERMITE MOUND CENSUS SURVEY PROFORMA

Survey Details

Date of survey

Name of surveyor _ Contact number

Number of surveyors

Total effort expressed in
person-hours

Location Details

Location (including basic
habitat) description

Map number Map name

Type of survey, e.g.

transect or quadrat AMG Zone

Size of survey area (ha)

Survey area

Eastings (6 digits) Northings (7 digits)
Eastings (6 digits) Northings (7 digit)
Start time (24hr) End time (24 hr)

Térmite mound no. Grid reference (full AMGs) Accuracy










VERTEBRATE FAUNA SURVEY OPPORTUNISTIC RECORDS

Survey name Fauna surveyors
Surveyor’s contact details Call analysis
AGM Zone
Date | Time | Site Easting Northing | Species Name No | Ob. MH* | Notes/Field No**
%
# (full 6| (full 7 :j" RLA P

digits) digits)




* See over ** Include initials of observer and any other information that will help relocation of site.




Director-General’s Requirements

for a Sgecies Imgact Statement

Cloud cover. Record cloud cover in eights of sky.

‘«l‘_‘l)}' Office of

NSW

GOVERNMENT

Environment
& Herita_ge

Moon. Record using the following codes. 0=None, 1=1/4 moon, 2=1/2 moon, 3=3/4 moon, 4=full moon.

Wind direction and speed. Record wind direction to nearest cardinal point. Record wind speed using the
following codes. 0=calm 1= Light, leaves rustle 2= Moderate, branches move 3=8trong, tops of trees move

Rain. Record using the following codes. 0=none, 1=drizzle - light, 2=drizzle - heavy 3=heavy rain

Sizes of hollows. Record using the following codes. S=Small (1-5cm diameter), M=Medium (5-15cm
diameter), L=Large (greater than 15cm diameter).

Types of holiows. Record using the following codes. T=Trunk hollow, B=Branch hollow

‘Observation type

MH (microhabitat) type

Decision Report No. 1131817
38

Printed: 2:09:30 PM 22/06/2012

Use the following codes:

O - Observed (sighted)

W Heard call
X In scat
P Scat

T Trapped or netted
H Hair or feathers

A Stranded/beached

Use the following codes:

AC Flying above canopy
BR In/on bridge

BU In building

CK Crevice in rock

CL Crevice in log

DA Farm/fire dam

DT In dead tree (stag)

Road kill
Dog kill
Cat kill
Fox kill
Dead
Shot

Fossil/subfossil

In burrow

In cave

In grass

In tree hollow
In litter

In reedé

In soil

" F  Tracks, scratching

Z In raptor/owl pellet
M Miscellaneous

E Nest orroost

B Burnt

Y Bones orteeth

N  Not located

OB On (beach) sand
OL Onlog

OR On rock

OW Over water

RD On road

TK On trunk

UB Under bark
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Director-General’s Requirements

for a Sgecies Imgact Statement

Decision Report No. 1131817
38

Printed: 2:09:30 PM 22/06/2012

EW Edge of water

FC In/on post or stump
FL Flying within canopy
GR On ground

HS High shrub

'(!.!“2)' Office of

NSW

GOVERNMENT

IT In (live) tree
IW In water

LC Lower canopy
LS Low shrub

MC Mid canopy

Environment
& Heritage

UC Upper canopy
UG Undergrowth
UL Under log
UR Under rock
UT Under iron

WH Waterhole
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Species Impact Statement
Ellerton Drive Extension

The tables in this appendix present the habitat evaluation for threatened species, ecological communities
and Endangered populations listed for the Murrumbidgee CMA, Monaro sub-catchment and Queanbeyan
City LGA in the Atlas of NSW Wildlife> and those identified as occurring or potentially occurring in the area
(10km buffer) according to the Commonwealth EPBP Protected Matters Search ToolP.

The table is a preliminary assessment to identify which species need further consideration and detailed
assessment to determine the severity of impact of the proposal on these species.

The likelihood of occurrence is evaluated based on presence of suitable habitat, proximity of nearest
records and mobility of the species (where relevant). The assessment of potential impact is based on the
nature of the proposal, the ecology of the species and its likelihood of occurrence. The following
classifications are used:

Presence of habitat
Present: Potential or known habitat is present within the study area.

Marginal: Habitat present is not typical but may be suitable, or habitat type is suitable but condition
and microhabitat requirements of species are not present.

Absent: No potential or known habitat is present within the project area.

Likelihood of occurrence

None: Species known or predicted within the locality but no suitable habitat present within the
study area.
Unlikely: Species known or predicted within the locality. Suitable habitat may be present in the

study area but the proximity of nearest records suggest it is unlikely to occur.

Possible: Suitable habitat present and the species could occur in the study area based on the
proximity of nearest records.

Present: Species was recorded during the field investigations.
Potential for impact

No: The proposal would not result in an impact to this species. No Assessment of Significance
(A0S) is necessary for this species.

Low: The proposal is unlikely to result in an impact to this species. No AoS is necessary for this
species.
Moderate: The proposal could impact this species or its habitats. This species is considered further in

this assessment. The risk to this species is considered manageable and an AoS is not
considered necessary.

High: The proposal is likely to impact this species or its habitats. An AOS has been applied to
these entities.

> The Atlas of NSW Wildlife is administered by the NSW Department of Environment, Climate Change and Water
(OEH) and is an online database of fauna and flora records that contains over four million recorded sightings.

& This online tool is designed for the public to search for matters protected under the Environment Protection
and Biodiversity Conservation Act 1999 (EPBC Act). It is managed by the Commonwealth Department of the

Environment, Water, Heritage and the Arts.
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Species Impact Statement
Ellerton Drive Extension

C.1 FLORA

The following provides a list of flora species that were recorded within the study area and locality during
the quadrat and random meander based surveys. Relative abundance is given by a cover abundance scale
(modified Braun-Blanquet) as described by Rehwinkle 2007 according to the vegetation type (random
meanders) or quadrat they were found in:

r <5% cover and solitary (<4 individuals)

+ <5% cover and few (4-15 individuals)

1 <5% cover and numerous/scattered (>15 individuals)
2 5 -25% cover

3 26 - 50% cover

4 51 -75% cover

5 >75% cover

Vegetation community abbreviations are as follows:
DSF Tablelands Dry Shrub/Tussock Grass Forest
GW Tableland Dry Grassy Woodland

Cover/abundance scores for broad vegetation types relate to general abundance over the area surveyed,
not to representative quadrats.

Species of conservation significance are highlighted. Introduced species are denoted by an asterisk (*).
Weeds declared as noxious within the Queanbeyan City local control area are denoted by a triangle (A).
Where uncertainty exists due to the unavailability of mature reproductive material, the taxon is preceded
by a question mark, or plants are identified to genus level only. Botanical nomenclature follows G.J. Harden
(ed) (1990-2002) Flora of New South Wales, UNSW Press, except where recent changes have occurred.

4733 Final v1.2 C-ll

N ngh environmental



eyuswLOIAUS LB -2 Z'TA [oul] €L

1 1 aeaoele|n 9|ddy D211SIUIOP X SNDIN 4
b J aeades and wnpianj wniisnbr
T T 10 panea|-agie pron| 1SnDbIT,
1 ysy *ds snuixp.4,
b J b seaoe|ejue Ad1ay) anne| Siuiofissa.dn2
|elues Yd dAleN sodipIoxg
J z 1 2eadelAN wno Ajqquas 11ss04 snydAjpon3
sowayjupAjod
1 z b z z z z 2eadelAN xog pay dss sowayaupAjod
snjdAjpon3
T aeade AN Apung Ajeay 1uoiou snydAipang
+ bl p] k4 2eadeUAN wno a|nug piafiuupbw snydAjpon3
J + k4 + b C C J + b k4 k4 C J T T seadelAN XOg MO|[9A pJopoljjaw snydAipang
pyouAys0400wW
+ bl bl p] J T 2eadeUAN 4eqASulns pay snyddpang
oupisabpliq
z bl 4 + T bl 2eadeUAN xog a|ddy snydApong
z aeadelAN xog a1yM suaqjo snydAipang
bl € T 1 aeadeeN uioymmeH puAbouow snbanip.),
] + aeadew|n AssagydeH SU3UIYI S12JaDy
snauindod
1 1 ELERIaRIEMY Buolesny
uoyoAyonig
+ b aeadeqnoJewls USABSH JO 9341 DWISSIID SNYIUD|IV 4 N/
bl ELER]SER)Y] 9|dey asaueder wnyow(od 132V,
] + 2e90RIY Jap|3 xog opunbau sy,
bl + + + + T T seadeqe4 ppIgnJ pIILIY
+ aeaoeqe4 3]11e/\\ U3P|0D pyaupuIAd DIPLIY
] + + J J T seadeqey 911eM Ie|g 1ISUID3W DIIDIY
AoX2IH
] aeadeqe4 Jea)-peoig siw0f12pf pIODIY
pbnfionod
+ seaojeqeq
*dss 1aupap pDIY
+ + aeadeqe SNEM JaN|! p104bap
T t qed IHEM 1SN dss bapqpap pILIY
] J + aeadeqe4 SmeEm DUDLA3|IDG DIODIY,
q eJpunwe}oo) 110G 0! *

S33YL

621 a1 1

[duepunqy Ajwey saweu uowwo) dWeu d1J13uaNs

uoIsuaIx3 anlg uoiaj|3
Juawalnis 3oodwy saads



eyuswLOIAUS LB AlFD Z'TA [oul] €L

j] 2e33ea30.d pupiadiunf pajjINai9,
+ aeadepuide sng do. puwisssnbun
¢ puides 4sn8 CoH dss psoasin bapuopoqg
z 1 aeaseqeq 143qals pluAmjig
] + T bl seadeqey D32143s pIUAM|IG
1 b T z 1 aeaseqeq e3d J91}g wooug pijofiasiuab pisainog
] aeaseqeq wooJg Yy2302s sn1pdoos snsiIfD, <7
eJojy13uo|
bl aeaseuweyy

*JeA DIDWD DIpUDIdAI)

ppUNGLIO
T + seadeuwWeyY punqLolf
*JeA DJpwp pipupIdAI)
bl aeaseuwe elewe
* ud *JeA DJpwp pipupIdAI)
Ayd b

] aeaoele|n sniiA4aoanol
PEIEN M
mayoupife

b EECREEN 191583U030)

1215D3aU010)
b bl bl J + T 2eaelalsy poomsoq pupfanbuinb piuIssn)
+ + ] j] + 1 ELERIIEIN poom3oQg pijofibuoj biuIssn)
b J 2eadel0dsoll usoypde ojjAydorsol
* 4 4 1 Hid yppelg dss psouids pripsing
T + + seajeqey pijofixng pabissog
1 J b 1 aeaoeoly sjodAauoH wnsnjfiwny bwojo.sy
b b C 1 T Seadeyjuelol 203139)3sIW B pinpuad pwawy
+ + aeadeqe4 amnem Aueg pijofizsiuab b1y
4 4 4 T + + aeadeqe4 9amnem Auanod 11UOSMDP DI2DIY

pijofixn
] aeaseqeq ljofixnq
“dss pyjofixnq pooIY

J seaojeqeq smem 1HUUDWI00q DIIDIY,
q 19Ny Amoug - 9 0! *
SENYHS-ANS ‘SENYHS
j] + aeadelepSAwy wn|d D13JISD137 SNUN.d
4 seade|ep3Awy 1001dy DIDIUSWID SNUN.Id 4

=T

aeaoedl|es Jejdod Apsequio -Jen Dabij snjndag
- *

J aeadeuld auld *ds SNnUldy

621 a1 1

[duepunqy Ajwey saweu uowwo) dWeu d1J13uaNs

uoIsuaIx3 anlg uoiaj|3
Juawalnis 3oodwy saads



eyuswLOIAUS LB A Z'TA [oul] €L

snwiissiasnbup

T ] + + + 9e328|NAJOAUOD)
sn{nAjoAuo)

siews|d
1 aeade|ndunue pjjAydoidaj s1pwa,
T + | o paneaj-|jews 1Ayao1asj si 1D
b aeaoe|elpidajasy jue|d Yo\ D43J121435 DIMDIV
SYINIML ANV SANIA
J J J seadepliardoul L1o4 kaqats
+ ! pLsidouts el 40 300y dss 11agals sayaup|iayd
pijofinuajolisno
+ bl + seadepuisidouls ljofinuaion
Sayubjiayy
SNY34
1 T 1 aeadedl3 D.0}f14] bI|aYdAIS
1 1 1 b 29e92E50 Ad1agy)oe '88e “dds
¢ g i d e $NS0211N4f SNGNY 4 N7
] bl bl bl ] J bl bl bl + 1 T aeadesoy Jelg 199ms psoulbIqnJ psoyY . \/
1 ] aeaoele uJoy3adl oijofizsnbuo
+ T BN yiadi4 DYIUDODIAG,
+ + bl + ] 4 1 seajeqey suaquwin20.d papuaiind
b J C C seaoseqeq pjjAydoioiw papuaynd
1 € 1 aeaseuweyy DUIINI3q SIIdPPUIOG
bl aeadeae|aWAl amor panp|b D3jAWI,
| UL -ao1y Aqgnays 10 bajawild
J bl aeadeae|awA ‘oMol baoiias
i + E + E t I UL -301Y panIn) *JBA DJOJfININD D3JBWIH
aeaoeloe) Jead Appud ‘ds plundo, <7
+ 1 ] + J T 1 aeazedly yieaH uin SN30[0324N SNIYIIIIN
b C 1 b seadedly Y1eaH yoead Ds06143S dYIUDSSIT
Se99E91 snipdasina.q ‘dss
+ E 43 143y233[f uobodoanay
sN1DNU3IIDE
aeaseol
* M3 uobodoonat
J J J seades end asuauIs winJisnbi

10 panea|-|lews ’ SO0
z T aeadeMAN ueding 53p103113 bazuny
T T seadeqeq o3ipu| [eaisny Sijo43snp piafobipu|
+ J J J bl + T + aeadelud||ig JOMO|}-eauUIND DIj0fIsn1qo pI3qqIH
pijofiulibwsos

J J 2e37e3304d
D3|[IN3ID 5

621 a1 1

[duepunqy Ajwey saweu uowwo) dWeu d1J13uaNs

uoIsuaIx3 anlg uoiaj|3
Juawalnis 3oodwy saads



leyuswLoIAUe LB \

IN-D Z'TA [bUl EELY
+ j] 1 1 1 2eadeIDISY SEENINIGEIENS paoun{ pjjLupUOYD
1 + seaoe|qioydn 99\ dlIsne fipuowiinip
lqioydny pasMm dlisnej soAsapwoy)
pasmdIyd
AydoA. -d
+ seade|lAydoAie) SO S WNIISDI3D
T + Pl C T + + aeadeueuan Ainejua) ‘ds wnunbua),
aeadeuenUd Ainejus; DapIGIAI2
T Busd e winuUNDIUID
J ELEERIIENNT 9|1S1YL uouyjes SNIDUD| SNUWDYIIDD 4
J EEERIIEIN 9151y JBpU?| snjpydasoudAd
1sY 3SIYyL J9pus|s SNNpaDD,
pijoflibajul “ien
J ELERIIENNY Asiep-1ng ysnoy
0jjofisoiqoas /300
T + T + T T aeadejapoydsy A auiqing psoqjnq aulqing
J 9B92RIDISY SLIDIJ12 dW0IsAYdpIg
Hnipoom
d
T J J T T aeadeigny Uowwon 0149Ju02 p|nJadsy
seadedesedsy sn3esedsy 9|q1p3 sipudIffo snboiodsy,
sn.iopfisuap
Se.led Se.ed
aeaoeesedsy uJa4 sndesedsy snboidsy,
aeadedusyluy Al ejjiuep snujw wnipodoiyy
+ aeade||AydoAie) tm>mum“_n.vwsrmmmm pijofijjAdias DLIDUAIY
ELEERIIEINT paamade) DINPU3IDI DIIYI0IDIY
J ELERNN] uald Ad|sied sisuanip saupydy,
J J oeaoe|nwlid |ouiadwid 1914835 SISUaNID SIjpbouY
+ bl aeadelwe] 9|8ng |esisny siypaasno pbnly
b + seadeuodAjod |a4405 dasys SIIDBINA D]|35013IV/
+ 1 T + T + b aeadesoy DUIAO DUBDIY
+ + + seadesoy DIDUIYIS DUIDIY
S9404
9pyonsAsuoH
d dof
+ seadel|ojude) asaueder p2ju0dDp[ DI3IIUOT,
+ + 1 + + 1 aeajeqey DpUIDGDY dUIIAID
J aeaoeqe4 audA|9 Suluimy DUIISIPUD|D JUIIAID

621

a1 1

?suepunqy

seadelpodouay)

Ajwey

PO3M Ysid

saweu uowwo)

snuob} bipouI3

3Weu 3y1uaNs

uoIsuaIx3 anlg uoiaj|3
Juawalnis 3oodwy saads



leyuswLoIAUe LB \

621

a1 1

?suepunqy

Ajwey

saweu uowwo)

1IA-D C'IA[bul] EELY
EECREIVEIET) “ds wnipoJ3,
aeaoejuelan q winDINII2 WNIPO43.
: $}4035 UOWIWO) ’ ’ ’ *
b aeasesgeuQ gJaH MOJ|IM wnuabnuy wniqgojid3
1 aeade|podous supnu
+ P © dss supinu pipouly
wnauibojupjd
bl + seaoeuidelog 954Nn) s,uosialed
winiya3,\7
2eadepiydi0 pIyo24Q 43811 painydjns stnig
1 2eadepiydio e} DIDINIDW SIINIG
) -3|qnoq panods T
ELERIIENNY Asieq ueauyy ‘ds paayjoydiowiq,
1 ELERISIIEINNT A7 @1e]000Y) ‘ds uobodoyoiqg¢é
+ aeade|wIoyd Al xe|4 anig DINJON3I DJjaUDI]
J bl bl aeadelwIoyd Al xe|4 anig pijofibuoj pjjaunig
|104a41
1 1 + 1 1 1 + aeaseqeq SublIbA Wnipowsaqg
3211 J2puals
+ bl J seaoeldy 1044eD 9A1EN snipip1ysob snanoq
anguo| 5U3/02ADNS
aeaoeuiSelog
: S,PUNOH 199MS wnssojbouA)
aeadeuiSelog ans8uo] s,punoH 3/b43snp winssojbouh)
+ bl bl 1 + bl bl J 2e30RIDISY Je3 s, eag -ds snjouoquif)
J seaojeqeq ead-,nas Aysng wnjoydanooiw uajin)
pJeag
J ELERIIEIN SLpjj1dpa sida.;
1Sy S AMEH YI00WS 1|1 109D
b b aeaje|nssed do123u03s DUDII3G3IS DINSSDJ
T T T | bl ueljessny 112g3ls D D
+ ELERIIENNY suonng Aj|ig sIjIqo11oA DIpadspI)
3unsejuang saplo1dioas
T 2e30RIDISY
uonng whnipiuoio)
J + 1 J 1 b J EERIENNY aueqea|d ||eL SISUa43ouWns pzAUOD
seaoeldy 3}20|waH win3pnIDW WNIU0D
+ J b 2e33eId)SY eRsIL 2406/nA winisii)
Jeads 1o sjde|g ! el
3unsejuang wnsoddodiwas
2e33eId)SY
paJaisn|D wnypydasosAiy)
EECRIEIN su01Ng Mo||3 winzojnoldo
T T 4 T 1Sy 1Ng MOJ||9A winjoyda20sAiyn

3Weu 3y1uaNs

uoIsuaIx3 anlg uoiaj|3
Juawalnis 3oodwy saads



\
reysLuoiUE LYBU HIA-D Z'TA [ould ££L

snipwonbs
+ b b + b T T T 1 T 2ea3RIDISY suojng Ajeas dss snapwipbnbs
soyouhyio1day
J + aeaoedisselg ssaJoiaddad wnup2lifo wnipidal,
j] 1 ;] 1 2e33eI3)SY 20n137 ApPLd D[O11I3S DINIODT,

+ + + + ELERBEIN posmield DIDIIPDJ S113DYIO0A|
€ T T T T T T T T T ISy ‘o3 s g8 1021pDoJ S1iaDY Hx
T + + T T T + k4 T T + + J 4 T T 2eddelalsy 01qD|b $119DY20dAH
b J J aeaoelsn 10/ S,uyo wnjoi0fiad
+ T T T T T T [4 4 T T [4 1SN HOM s, uyoris WnoLadAL .7

10
b + + + b b bl + bl T bl aeaoelsn|) Hom wnaujwpib wnaladAH
S,uyor 1S anleN
HomAuuad
1 aeaoeld pJopfixn| 3]A1020.1pA

T € T T T 4 4 + T T T 1dy Supuns Ifixo] 3] PAH
] + + T T aeaoedisselg paaW ueyong DULIUI DIP|3fYISIIH
+ T z T aeaoedesoleq pjjAydo.alay siboiojpH
+ T T 9e32eIUSPO0Y ppifizpuurd bluaPO0H
1 ] ELERLIVET o)) D32043pay dss
* i + g E i 1Uspood D32DI3P3AY DIUSPOOD
J seaoedelole Jomdse snuAboa}
T C T T T T + T + T T T T IeH 1 Y sndipr0uos
+ + + 1 J seaoeluesd 143pupjos “Jen
t E L E E t : ° 143pUD|OS WNIUDISD
+ T + aeade|ueIDD wiNs104324 WNIUDI39
b 2e3RIDISY ejuezen “ds biupzpo,
+ + + + + ELERIIENNY paampn) *ds pjapy20WDY,
+ j] bl J + + ELERIIEIN 29MpPN) JBA|! sdaoinjo
1Sy P pnJ JaA|IS D13DYIOWDD,
+ ] T + aeaoelqny Mmeuyspag ysnoy 1ipnoyo1pnob wnioo
+ T aeadeiqny MmeJispag Japua|s WiNJ021IDAIP WNIDD
b seaoeigny sianes|) aulpdo wnipo
aeaoeldy |auua4 24DBINA WININ2JU30
+ j] + + + + j] J T T T 9eddeIDISY snalapyds uoyon3
J J ] ] EERIEIN 29MpN) Japud snjpydasoutudb
4 + T + T + 1sY p pnJ 1apus|s uoyyon3
4 + + + T seadeldy |IA8Q an|g wnuino wnibufiz

621 a1 1

[duepunqy Ajwey saweu uowwo) dWeu d1J13uaNs

uoIsuaIx3 anlg uoiaj|3
Juawalnis 3oodwy saads



leyuswLoIAUe LB \

XI-2 C'IA[bul] EELY
aeadeuodAjod 300Q “ds xawny,
bl bl ] + bl + seadeuodAjod 320Q aA1eN numouq xawny
d

1 aease|nounuey nienng snaopddoy sninaunupny

uowwo)
1 1 + J ELERIIEIN 2ampn) Aasia wnqjpoain
Y P pPnd f wniipydoubopnasd

Ayd
seaoe|qioydng oifqacsIL
DJ3YIUDIOH
Ayd
J aeaoe||AydoAie) padsily wnjifyaoliay
paAea|-uno4 u0dipIA|0d
bl b T T aeadeu|Sejue|d DlIDA 0BDIUD|H
T T 4 T T T T 4 aeadeuldejueld ulejueld paqqly 010]032UD| 0BDLIUD|d 4
b + seadeuldejue|d lpnoya1pnob 0bojup|d
1 aeaoe||AydoAue; uld snoJajijod fi;naupu
T + T T T + + T 11AY J Juld 31104d DIBOYI0Ad,
T + aeaoe||AydoAie) MO|MYM ueljizeig DUDI(ISDIG DIYIAUOIDG
] 1 + + + + T aeaseplexQ si|exQ aA1eN subuuaiad sijpxQ
+ seadeyoueqoi0 adejwooug JouIW 3YoupgoiQy
ELERIEIN E] 2302 wnigunin
1sY [3sIYL Yd2103S wnpiodou0, 7
aeadeuideso paam wnjndp bwa}so103,
: 8 daays Aley I N
1 J seadeuidelog jou-aw-338104 J0J02SIp SII0SOAIN 4
bl aeaosenje MOlEN DUDIUIJ0IDI D[OIPO

BN paamol4 a8uei0 1ul| [OIPON

py210
2e32epIyaI0 UoIUQ JapUBlS pJojfinind s10401N
T ] 2e33eId)SY Asleq wep DIDJ0AIUD] SIIASOIDIN
J 1 seadeqe4 JIpaN *ds 0b6D2IPIN 4
+ j] aeade|we] punoyaioH 24DBINA WINIGNLIDIN 4
bl aeadelyiA] pijofidossAy wniyiAq
aeaoelie|nydouds XERPEOL pupliassijad pLUDUIT,

s,19s5119d
] + ] aeadelie|nydouds Xe|jpeo] SISUSAID DIIDUIT,
10/0211}
bl T T T T + 4 CLERIEINY Aeaung Aseoy *JeA supoiq(o dss

621

a1 1

?suepunqy

Ajwey

saweu uowwo)

SuD2IGIp WNsA1y203na]

3Weu 3y1uaNs

uoIsuaIx3 anlg uoiaj|3
Juawalnis 3oodwy saads



eyuswLOIAUS LB X-2 Z'TA [oul] €L

Jan0[) wnijofizsnbup
+ aeaoeqe4
Je3|-MmoJleN wnijofiil 4
+ J + 1 + + T 2eaJedayIuY Alll-ysny moj|aA 101103 duAI0011]
bl J 2e3IRIDISY pJeag s,1e09 snignp uobodobp.] ,
+ + CLCRIIEINY D10quDq SIdj0 4
J 2e32EPIYIIQ pIYy240 ung “ds paywAlayy
J J 2e32EPIY2IO0 p1Y240 ung pJopf1anod WAy L
+ 1 2eaJeIdISY uol|apueq a|puldIffo WNIDXDID 4
ue| wnijofiuiwnib
bl aeadelpl|lis ueld ljofu
19881 ssetn wniplA1s
aeaoe||AydoAie) pasmydIy) DIPaW DIID||IISy
J aeade|snoy|de; so|pue) Aweal puAbouow
T + Isnoyyaels puey D DISNOYYIDIS
J J J J J ] ELEERIIENNT 93S1YyL MOS $N22DJ3[0 SNYIUOS,
asIyL
J J J J ] ] ] EEERIIEIN Jadsp snyouo;
* * v Mos Apjalid U0
J J J J J 9edJRIDISY lujwop auhbouajos
bl ] + seajeue|os apeysiy3iN yoelg wnubju wnupjos,
x3|dwod
J 9eadeue|os
11umMo.q wnupjos
bl seaoedisselg pJeisniy 93paH 3[puIdIffo WNLIQUIASIS ,
] 1 1 ] + T aeade||AydoAie) Aljyored youauy D2Jj|0b 2U3IS,
+ + T aeade|gny J9ppE pIal4 SISUAID DIPIDISYS,
+ bl j] J + 1 1 J J EEERIIEIN 99MaJl4 UONO; snaojuapLiponb
T T v p 14 D oauas
J 9edIRIDISY SISDQO.JIIW 0123U3S
J T J 4 J CLECRLENERED) DIDA0 DADGIS
S110[N210SD,
J J aeade||AydoAie) 1pjnoi2s0f
SNYIuDI3[IS
T aeaoe||AydoAie) Japupip snyaup.iaj2s
pip2LINW dSS
bl ] + seadesoy 18uing s,daays
Joujw bqJosinbups,
J J T € T aeade|weT a3es plIMm DIDUIGIIA DIAIDS
10M3)| A d
| seodRIRISY 1 UL sap1oyauAy.i01dal
uonng sisopiany

621 a1 1

[duepunqy Ajwey saweu uowwo) dWeu d1J13uaNs

uoIsuaIx3 anlg uoiaj|3
Juawalnis 3oodwy saads



leyuswLoIAUe LB \

IX-2 C'IA[bul] EELY
b 2e32e21y2|0) “ds paquin
bl 1 aeadeo|yd|0) AoueN Ajue3 DoJOIp PAqUIIN/A
T T + b 1 aeaoe|nuedwe) |1293n|g |jeL 0321435 DIBI2QUAIYDIN
+ aeaoe|nuedwe; agan|g s,|[28pe sinoaRinw
T T | o] 11993n|g s,||3speL DIBI2GUAIYOM
+ + seade|nuedwe) DJ033n] DIBISGUIJYDN
l1°g9n|g
aeade|nuedwe; sij1o0.46 p1b12quajyD,
+ | o] Sulmedds ]! 1012qU3[Yb
seade|nuedwe; 2gan|g payn snwwoes
T T T + T + T | 2 11393n|g paynl DIBI2GUAIYOM
+ 1 1 T + + + + z ELERIIEINY pasmzzn4 143jjaNW DIUIPDINUA
] + + + 9e3IRIDISY SIj19046 DIUIPDINUA
ELERIEIN 2amzzn pr0auna
* + T i Y P 4 *JeA DID3UND DIUIPDIIA
+ ELCRII)Y 19|0IA AN DI|0J121U0313q DJOIA
aeaseuAdody apuIMLIag Jofow bIUIA 4
seaoeqe 219/ UeISSN D001
¢4 H2I3A LRSSy *dss DSOJ(IA DIDIA
||lompaads
bl aeadelie|nydoud p12ga|d pI1UOI3,
+ Leiny S uowwod 1943/d b A
aeadelie|nydouds |lompaads AuleH DUIPAIDI DIIUOIIA
+ ELCRIVEIIEYY doy ajdung SISU3IIDUOG DUIGII «
bl aeadelie|nydouds uld||n AS8im 1 win1pbIA WNISDGIIN 4
T + + J aeadelie|nydouds uld||n| el snsdpy) WnIspgiap
EEERIVETfele]) eI3]|9A Inds pxopo.iod pI3J|aA
snabwbAd
] + ] ELERIIENNY
snasipojidiiy
+ + + J aeadeqe 19A0|) gn wnaunaaiqns
qed 12 9ns wnyofiil,
b seaojeqeq J9A0|D UYM suadas wnijofii] .
] 1 1 aeaoseqe J900|) |8 winniauiojb
T + 4 qed 12 11eg wnyofiil,
+ T + ] 1 T seadeqey J3no|) 8ulppang wnignp winijofii] «
+ 1 T + T + T + + aeadeqe4 Jano|) doH 2415adwpd Winijofii] 4
JEVTR)
T + T + + T bl T T 4 seadeqe4 ASUINID WNI[Ofid] 4

621

a1 1

?suepunqy

Ajwey

1004 s,2JeH

saweu uowwo)

3Weu 3y1uaNs

uoisuaixj anlig uoldafl3

Juawalnis 3oodwy saads



leyuswLoIAUe LB \

621

a1 1

?suepunqy

Ajwey

saweu uowwo)

1IX-2 C'IA[bul] EELY
T 2easeod sseuo SoyaspaH snipno uobodouiyog
sseJn DYIUDIOIW
b oeadeod
awn|d uowwo) auyonjayolg
J seadeod 10045%20) D1042WO0[b SIjA100Q
b seadeod sseJo |Iey-s,80Q SNIDUIYIS SNINSOUAD
2easeod ssedo yono) uojA1o0p uopouhd,
sseJn
2eadeod 1M pogueg sn3op.fal uobodoquif)
2easeod SSeJD ||IWPUIA DIOIUNIY SLIOJYD
+ + + + bl + T 2eadeod awoug 1J0S SN32DPIOY SNWOIg
+ T 2eadeod awoug el SNJpUDIP SNUWIO.Ig,
T + T j] 2eadeod ssed9 AIaAIYS JouIW DZIigy
€ + T j] 2eadeod sseu Supenp DUWIXDW DZIig
T T oeade0d SseJ9 Wais-pay DJIDW DOJYI0LIYI0g
bl T + 2eadeod s1eQ papJeag DIDGIDG DUV,
bl 2easeod ssesSieads *ds ndisoaasny
b 2ea2e0 SSBJD MDJISHIO o303/of
t 1 3 3 3 4 d o HOD dss nuqoos pdisosisny
psojid “1en psojid
J k4 Seadeod ssedo Agejjep
pIUOYIUDPOIISNY
2eadeo sseun Ageje pjoanuout
* d 9 fqelEM pIUoYIUDPOIISNY
+ 2eadeo sseuo Ageje Uiz
T T 4 T d O AqelieMm pjUOYIUDPOIISNY
se9920, saploydina
T € C 4 d pluoyUPPOIISNY
9eadeo sseuo Agejle pojmoLIne
4 d S fqeEIEM pIuoyIUDPOIISNY
ELERL) ssedo aJ| psouinl
d 9 24M *JeA DSOWDIE DPIISIY
+ 2eade0d “ds DIy,
T T T T + T J 2eadeod sseJo JleHq p3||AydoAind DIIY,
b J seadeod sseJ Jleq DWISSIIUDD3|S DI
S3SSVYO
bl + T + 1 ELERIIENNY Sunsepany Axyons winsoasin wnsAiy20.4ax

3Weu 3y1uaNs

uoIsuaIx3 anlg uoiaj|3
Juawalnis 3oodwy saads



leyuswLoIAUe LB \

C'IAbuld EELY

621

a1 1

?suepunqy

Ajwey

183y UOWWO)

saweu uowwo)

1 + T ] aeaoeounf ysni peoj snjuofnq snounf
snJ
bl aeadesadA) 4 pnuJal sidajos|
-qn|3 SulppoN
aeaoesadA) “ds supby203/3
+ seadesadA) 93pas qouy DSIaAUI X31DD)
aeaoesadA) SIWIN2IN3Iq X3IDD)
+ seadesadA) 23pas |leL pssasddp xain)
SAIONINVYSD
T T z 2easeod anodsa4 “ds pidinp
b 2ea%e0 ansed saplowo.q pidjn,
4 d |le] [a1inbs P! q DIGINA
J seadeod sselo ooJesuey| SI|43SND DPAWAY |
+ ] 2easeo bubliaqats
£ < € v d “JBA DUDIISG3IS DOJ
pjjAydounAd
seade0d
“JBA DUDII3G3]S DO
+ 2eadeod sueleyd 02/30NbD SIIDIDYd 4
seadeod wnjedseq wn3p1p[ip Wn|pdsod
b 1 2easeod olued Aiey wnsnffa wnaluod
+ 9eadeo 20SsN] P3R! puiorouaLa
d A 1 pajeliss Dlj2SSDN, 7
1 ELERLT) $S€49 DUDIS33U DJ|3SSD
d aIp3aN ueaIy) ! Il Ny
T T J 2easeod sseo Suidasam saplodiis buap|ooNN
2ea%e0 sseidahy auuaJad wnjjo
1 1 d |eusIag 107
siuof]|
T 2easeod 1ol
s13s04bpuyID]
ssedn
+ 2eadeo ppijod pa3Ao
4 4 d Aqeliem 1snqoy Pl r
b b seadeod 804 241ysyop SNIDUD| SNJJOH
seadeod 2n2sa4 pay SISU330.4d DINISI
1 2easeod “ds s13s046043
bl + 2eadeod SseJ39A07 UBdLYY DINAIND 135046047
+ 2eadeod a1ued A D32113S DISL|OIUT
sseJn
+ 1 T + I + Seadeod 13qpas snwiA|3

3Weu 3y1uaNs

uoisuaixj anlig uoldafl3

Juawalnis 3oodwy saads



eyuswLOIAUS LB AIX-D Z'IA DUl E€L1

b z T T + bl T 1 T aeaoeJadA) uobodp snuaoyss
DJO}fisuap “Jen
bl bl ] + T 1 seazeounr
sijbuolpliaw pjnzn7
piofiynw dss
J J J J J J J J J J J T QeddeIpUBWOT
pJof1l3INW pIPUDWOT
siwJofijf dss
] QeddEIpURWOT
siwofijif nipubwio]
] bl bl + ] + bl bl seadelpuBwO Da0DLI0) dsS
T v 4 4 1 [4 P 1 siwofijif nipubwio]
bl bl aeaoesadA) nuunb pwaadsopidal
T + bl + seazeounf ysny “ds snaunr
ysny o0ssn|
J J J T T aeaoeounf snpbysng snaunf
JO uowwo)
J J seaoeounf sn3pyidoo snaunf,

621 a1 1

[duepunqy Ajwey saweu uowwo) dWeu d1J13uaNs

uoIsuaIx3 anlg uoiaj|3
Juawalnis 3oodwy saads



Species Impact Statement
Ellerton Drive Extension

C.2 FAUNA

C.2.1

Overall species list for the study area

Note: rows shaded with grey indicate threatened species.

Species name

Herpetofauna
Amphibolurus muricatus
Crinia signifera

Ctenotus robustus
Lampropholis delicata
Lampropholis guichenoti
Limnodynastes dumerilii
Litoria peronii

Litoria verreauxii
Pogona viticeps
Pseudophryne bibronii
Tiliqua scincoides
Uperoleia laevigata
Aves

Acanthiza chrysorrhoa
Acanthiza lineata
Acanthiza nana
Acanthiza pusilla
Acanthiza reguloides
Acanthiza sp.
Acanthorhynchus tenuirostris
Acridotheres tristis
Acrocephalus stentoreus
Alisterus scapularis

Anas superciliosa
Anthochaera carunculata
Artamus cinereus
Cacatua galerita
Cacatua roseicapilla
Cacatua sanguinea

Cacomantis flabelliformis

4733 Final v1.2 C-Xv

Common name

Jacky Lizard
Common Froglet
Robust Ctenotus
Grass Skink
Garden Skink
Southern Bullfrog
Peron’s Tree Frog
Verreaux’s Tree Frog
Bearded Dragon
Bibron's Toadlet
Blue-tongue Lizard

Smooth Toadlet

Yellow-rumped Thornbill
Striated Thornbill

Yellow Thornbill

Brown Thornbill
Buff-rumped Thornbill
Thornbill sp.

Eastern Spinebill
Common Myna
Clamorous Reed Warbler
Australian King-parrot
Pacific Black Duck

Red Wattlebird
Black-faced Woodswallow
Sulphur-crested Cockatoo
Galah

Little Corrella

Fan-tailed Cuckoo

[ ngh environmental



Species Impact Statement
Ellerton Drive Extension

Species name

Cacomantis variolosus
Callocephalon fimbriatum
Calyptorhynchus funereus
Carduelis carduelis
Chenonetta jubata
Chrysococcyx basalis
Chrysococcyx lucidus
Chthonicola sagittata
Cinclosoma punctatum
Cincloramphus mathewsi
Colluricincla harmonica
Coracina novaehollandiae
Corcorax melanorhamphos
Cormobates leucophaeus
Corvus coronoides

Corvus mellori

Corvus sp.

Cracticus torquatus
Dacelo novaeguineae
Dicaeum hirundinaceum
Eopsaltria australis
Eudynamys scolopacea
Falco cenchroides
Gerygone mouki
Gerygone olivacea
Grallina cyanoleuca
Gymnorhina tibicen
Haliaeetus leucogaster
Haliastur sphenurus
Hirundo neoxena

Lalage sueurii
Lichenostomus chrysops
Lichenostomus leucotis
Malurus cyaneus
Manorina melanocephala

Menura novaehollandiae

4733 Final v1.2 C-Xvi

Common name

Brush Cuckoo

Gang-gang Cockatoo
Yellow-tailed Black-cockatoo
European Goldfinch
Australian Wood Duck
Horsfield's Bronze-Cuckoo
Shining Bronze-Cuckoo
Speckled Warbler

Spotted Quail-thrush
Rufous Songlark

Grey Shrike-thrush
Black-faced Cuckoo-shrike
White-winged Chough
White-throated Treecreeper
Australian Raven

Little Raven

Raven

Grey Butcherbird
Laughing Kookaburra
Mistletoebird

Eastern Yellow Robin
Common Koel

Nankeen Kestrel

Brown Gerygone
White-throated Gerygone
Magpie-lark

Australian Magpie
White-bellied Sea-Eagle
Whistling Kite

Welcome Swallow
White-winged Triller
Yellow-faced Honeyeater
White-eared Honeyeater
Superb Fairy-wren

Noisy Miner

Superb Lyrebird

[ I‘Igh environmental



Species Impact Statement
Ellerton Drive Extension

Species name

Melithreptus brevirostris
Myiagra inquieta
Myiagra rubecula
Myzomela sanguinolenta
Neochmia temporalis
Ocyphaps lophotes
Oriolus sagittatus
Pachycephala rufiventris
Pardalotus punctatus
Pardalotus striatus
Passer domesticus
Phalacrocorax sulcirostris
Phaps chalcoptera
Philemon corniculatus
Platycercus elegans
Platycercus eximius
Rhipidura fuliginosa
Rhipidura leucophrys
Sericornis frontalis
Smicrornis brevirostris
Strepera graculina
Strepera versicolor
Sturnus vulgaris
Todiramphus sanctus
Turdus merula

Zoothera lunulata
Zosterops lateralis
Mammals (excluding bats)
Canis familiaris

Lepus capensis
Macropus giganteus
Macropus rufogriseus
Oryctolagus cuniculus
Petaurus breviceps
Pseudocheirus peregrinus

Trichosurus vulpecula

4733 Final v1.2 c-Xxvii

Common name

Brown-headed Honeyeater
Restless Flycatcher
Leaden Flycatcher
Scarlet Honeyeater
Red-browed Finch
Crested Pigeon
Olive-backed Oriole
Rufous Whistler
Spotted Pardalote
Striated Pardalote
House Sparrow

Little Black Cormorant
Common Bronzewing
Noisy Friarbird
Crimson Rosella
Eastern Rosella

Grey Fantail

Willie Wagtail
White-browed Scrubwren
Weebill

Pied Currawong

Grey Currawong
Common Starling
Sacred Kingfisher
Common Blackbird
Bassian Thrush

Silvereye

Dog

Brown Hare

Eastern Grey Kangaroo
Red-necked Wallaby
European Rabbit

Sugar Glider

Common Ringtail Possum

Common Brushtail Possum
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Species name

Tachyglossus aculeatus
Vombatus ursinus
Wallabia bicolor
Wallabia/Macropus sp.
Microbats

Austronomus australis
Chalinolobus gouldii
Chalinolobus morio
Falsistrellus tasmaniensis
Miniopterus schreibersii oceanensis
Mormopterus sp.4
Nyctophilus spp
Vespadelus darlingtoni
Vespadelus regulus

Vespadelus vulturnus

4733 Final v1.2

Common name

Short-beaked Echidna
Common Wombat
Black Wallaby
Wallaby

White-striped Freetail bat
Gould's Wattled Bat
Chocolate Wattled Bat
Eastern False Pipistrelle
Eastern Bent-wing Bat
Southern Freetail Bat
Long-eared Bat

Large Forest Bat
Southern Forest Bat

Little Forest Bat

[ I"Igh environmental
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APPENDIX D SURVEY EFFORT MAPS

D.1 FLORA
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