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EXECUTIVE SUMMARY

PURPOSE

The purpose of this Species Impact Statement (SIS) is to assess the potential
impacts of the proposed extension of Warkworth Mine on flora and fauna in
sufficient detail to address the requirements of:

• PlanningNSW Director-General’s requirements for the Environmental
Impact Statement (EIS) (ERM 2002); and

• the New South Wales National Parks and Wildlife Service (NPWS)
Director-General’s requirements for the SIS.

Director-General’s requirements for the EIS incorporated requirements from
all relevant State and Commonwealth government agencies.  The assessments
within the SIS are intended to cover the potential impacts of the proposal on
flora and fauna at local, regional, state, national and international levels.  The
SIS also presents amelioration measures to minimise the impact of the
proposal and details of the proposed Green Offset measures that provides for
development while providing economic benefits and environmental
protection.

The SIS should be read in conjunction with the EIS for the proposed extension.

Within the SIS, affected species are threatened species listed in the Schedules
of the New South Wales Threatened Species Conservation (TSC) Act, 1995 that
are likely to be affected by the proposal.

BACKGROUND

Warkworth Mining Limited (WML) proposes to extend current mining
operations at Warkworth Mine (see Figure SIS-1 in Volume 4 and subsequent
section for description of the proposal).  The proposal requires an EIS to be
prepared and submitted to the NSW Minister for Planning pursuant to the
NSW Environmental Planning and Assessment (EP&A) Act, 1979.

Pursuant to Section 5A of the EP&A Act, Eight Part Tests were undertaken to
determine whether there was likely to be a significant impact on threatened
species, populations or communities listed in the Schedules of the TSC Act.
The Eight Part Tests indicated that there may be a significant impact on
several threatened species and their habitats and that a SIS was required.
Director-General’s requirements for the SIS were consequently sought and
obtained from NPWS.
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The proposal was also referred to Environment Australia (EA) for assessment
under the Commonwealth Environment Protection and Biodiversity Conservation
(EPBC) Act, 1999.  Environment Australia indicated that the proposal is a
‘controlled action’, meaning that it has potential for a significant impact upon
threatened and migratory species listed under the EPBC Act.  Therefore, the
Director General’s requirements for the EIS (ERM 2002) have incorporated the
Commonwealth requirements for assessment of threatened and migratory
species.

Consequently, this SIS has been prepared to address the requirements of
planningNSW, NPWS and EA pursuant to the TSC Act, EP&A Act and EPBC
Act.

THE PROPOSAL

The proposal is described in detail in Chapter 3 of the EIS.  It involves
extending the existing North and West Pits westward to Wallaby Scrub Road
and extending the Woodlands Pit towards The Putty Road and the lease
boundary.  The northern and southern limits to mining are defined by Jerry’s
Plains Road and The Putty Road respectively, and the elevated ridges located
on the boundaries of the mining lease. The existing operations and mine
infrastructure together with the mining lease boundary define the eastern
limit.

Two new bridges will be built over The Putty Road, which will generally be
used to allow heavy vehicle haulage of coal to the Mount Thorley Coal
Preparation Plant (CPP) and Mount Thorley Coal Loader (MTCL).  A by-pass
side road will be constructed adjacent to The Putty Road, on Warkworth Mine
land.  This road will allow virtually unrestricted traffic flow along The Putty
Road during the transfer of heavy equipment that is unable to cross via one of
the bridges.  Mining in the North and West Pits will continue in a
predominantly westerly direction and the two pits will be re-configured to
align the high walls on a northwest to southeast axis.  Existing haulage ramps
at the northern and southern ends and in the middle of each pit will be
progressively extended to meet the existing haul roads on the eastern side of
the pit.

The western limit of mining in the 18 year mine plan is defined by Wallaby
Scrub Road and elevated ridges located on the southern and northern
boundaries of the site.
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METHODOLOGY

Database searches, literature reviews and consultation with local ecologists
and experts including an ornithologist, were completed to identify significant
flora and fauna, including flora and fauna of regional significance, and
threatened or significant biota listed under the TSC Act and EPBC Act, that
have the potential to occur within the locality around the subject site.  This list
of species and communities is referred to as subject species and communities.

This list was refined to a shorter list of species and communities that had
potential to be affected by the proposed development and these are referred to
as affected species.  Affected species were identified based on their known
habitat requirements, likelihood of occuring on the subject site (considering
the current habitats on the subject site), whether they were detected on the
subject site and if the proposed mine extension would be likely to affect these
species.

Fauna and flora investigations were designed to:

• describe and map vegetation communities and habitats that may be
directly or indirectly affected by the proposal;

• assess the significance of flora and fauna in the study area in a local,
regional, state, national or international context, including the significance
of habitat corridors and linkages in the study area;

• identify and describe the threatened species and communities known or
likely to be present in the study area and assess which species or
communities may be affected by the proposal; and

• describe the type, location, size and condition of habitat of affected species
and communities and provide details of the distribution and condition of
similar habitats in the locality and region.

Field surveys were undertaken within the study area in January, February and
April 2002.  These were designed to map and describe the vegetation
communities and habitats and target threatened flora and fauna that may be
directly or indirectly affected by the proposal so that potential impacts on
flora and fauna could be assessed.  Flora and fauna survey methods and
efforts are described in Chapter 3 of the SIS.

A draft of the SIS was also reviewed by Dr. Jacqueline Coughlan
(ornithologist) of SMEC and comments were considered and incorporated into
the SIS where appropriate, as determined by Environmental Resources
Management Australia (ERM).
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RESULTS

The Locality, Study Area and Subject Site

Historically, the majority of the locality has been used for intensive agriculture
on the rich alluvial soils in the narrow corridors along the floodplains of the
Hunter River and Wollombi Brook.  This has included dairy and beef cattle
grazing on improved and non-improved pasture, fodder cropping and the
running of horses.  The undulating hillslopes in the surrounding areas are
generally used for grazing on non-improved pasture. Wollemi National Park
is located southwest of the study area.  It largely consists of sandstone
associated vegetation on steep escarpments and associated valleys.

A number of mines occur around Warkworth Mine and include Hunter Valley
Operations to the north, Wambo Mine to the northwest and Mount Thorley
Operations and Bulga Mine to the south.  Mount Thorley Industrial Area is
located to the south east.  The villages of Bulga and Warkworth are located
approximately 7.25 km southwest and approximately 6.5 km north west of the
centre of Warkworth Mine, respectively.

The study area is a relatively large fragmented patch of bushland that is
bounded by Wollombi Brook, the Hunter River, Warkworth Mine and Mount
Thorley Operations.  It forms part of known and potential regional corridor
routes for highly mobile and migratory species such as birds and flying
mammals.  It also provides dispersal and colonisation habitat for more
sedentary or territorial species (such as plants, ground and arboreal mammals,
reptiles, amphibians and sedentary birds) and as such is an important regional
connectivity and dispersal corridor in the Hunter Valley.

The subject site is located east of existing mining operations at Warkworth
Mine and west of Wallaby Scrub Road.  The majority of the subject site is
currently under cattle grazing.  It contains a mixture of cleared pasture and
regrowth woodland of varying ages.  A large area of regrowth dry sclerophyll
woodland and younger regrowth woodland of varying quality occurs in the
northern part of the subject site.  Regrowth woodland and cleared land occurs
within the centre and south of the subject site.  All of the woodland on the
subject site appears to have been logged (based on ground observations of
stumps and past aerial photographs) over the last 50 years and is bisected by
roads, tracks and powerline easements.

The subject site was extensively cleared before 1963.  The only old trees that
remain occur in narrow strips along fence lines or in thinly scattered
patches/groups of individuals among pasture and regrowth.  Since this time
the subject site has experienced different levels of clearing and grazing,
resulting in a mosaic of regrowth woodland and occasional older trees.
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General and Significant Flora and Fauna

The following vegetation communities have been mapped on the subject site:

Table S.1 Vegetation Communities on the Subject Site

Vegetation Community
Subject Site

(ha)
Study Area

(ha)
Narrow-leaved Ironbark/Grey Box/White Feather
Honeymyrtle Woodland

89.0 592.4

Narrow-leaved Apple/Coastal Banksia Woodland 36.5 258.7
Narrow-leaved Ironbark/Bulloak Woodland (regrowth) 166.7 792.6
Spotted Gum/Narrow-leaved Ironbark Woodland (regrowth) 2.7 28.9
Bulloak Woodland (regrowth) 16.5 59.0
Native pasture 177.0 341.3
Cleared land 80.3 3,027.0
TOTAL 569.0 5,100.0

Notes: The total area of the study area is approximately 6,322 ha.
See Annex C for species lists and Annex D for vegetation community descriptions.

Narrow-leaved Apple/Coastal Banksia Woodland and Spotted
Gum/Narrow-leaved Ironbark Woodland (regrowth) are regionally
significant plant communities that also occur outside of the subject site in the
study area.  One Rare or Threatened Australian Plant (RoTAP) (Briggs and
Leigh (1995), Grevillea montana, occurs on the edges of Narrow-leaved
Apple/Coastal Banksia Woodland on the subject site.  A population of the
Common Wombat (Vombatus ursinus) also occurs in Narrow-leaved
Apple/Coastal Banksia Woodland on the subject site and study area and this
occurrence is of regional significance within the Hunter Valley.  Plant
communities on the subject site and in the study area contain habitat features
such as mature hollow bearing trees, intact grassy ground layers, shrubs, logs,
rocks, dams, streams, leaf litter and regrowth vegetation.

A wide range of fauna was recorded in the study area including 99 birds, 32
mammals (including 7 introduced mammals), 10 reptiles and 8 amphibians.
On the subject site, a total of 47 birds, 27 mammals (including 7 introduced
mammals), 5 reptiles and 8 amphibians were recorded.

Affected Species

Table S.2 shows affected species, their status under the TSC Act and EPBC Act,
whether they were recorded on the subject site during surveys for the SIS or in
other studies in the wider study area.
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Table S.2 Affected Species

Common Name/Scientific Name
TSC
Act

EPBC
Act

Subject
Site

Study
Area

Slaty Red Gum (Eucalyptus glaucina) V V - -
Illawarra Greenhood Orchid (Pterostylis gibbosa) E E - -
Green and Golden Bell Frog (Litoria aurea) E V - -
Glossy Black-cockatoo (Calyptorhynchus lathami) V - - x
Brown Treecreeper (Climacteris picumnus victoriae) V - x x
Painted Honeyeater (Grantiella picta) V - - -
Swift Parrot (Lathamus discolor) E E x -
Black-chinned Honeyeater (Melithreptus gularis gularis) V - - -
Grey-crowned Babbler (Pomatostomus temporalis
temporalis)

V - x x

Speckled Warbler (Pyrrholaemus sagittata) V - x x
Regent Honeyeater (Xanthomyza phrygia) E E x x
Large-eared Pied Bat (Chalinolobus dwyeri) V - - -
Eastern Falsistrelle (Falsistrellus tasmaniensis) V - - -
Little Bentwing-bat (Miniopterus australis) V - x x
Large Bentwing-bat (Miniopterus schreibersii oceanensis) V - x -
Eastern Freetail-bat (Mormopterus norfolkensis) V - x x
Large-footed Myotis (Myotis adversus) V - - x
Squirrel Glider (Petaurus norfolcensis) V - x x
Grey-headed Flying Fox (Pteropus poliocephalus) V - - -
Yellow-bellied Sheathtail-bat (Saccolaimus flaviventris) V - - -
Greater Broad-nosed Bat (Scoteanax rueppellii) V - - -
Pale-headed Snake (Hoplocephalus bitorquatus) V - - -
Pink-tailed Worm Lizard (Aprasia paraapulchella) V V - -

Notes: V = Vulnerable
E = Endangered
x = recorded
- = not listed/not recorded

IMPACTS

Approximately 569 ha of land, including regrowth woodland and cleared
land, will be removed over a period of 18 years (Table S.1).  This would result
in the eventual loss of known and potential habitat for a range of flora and
fauna, including some regionally significant flora and fauna and affected
species.

Regionally significant and affected flora and fauna species on the subject site
consist of individuals or family groups that make up part of local populations
which occur across the study area.  Indirect impacts of the proposal include
fragmentation at the local scale and a small reduction in regional connectivity
corridors.  This will have an impact on resident affected species since it will
reduce the dispersal potential for these species.  Affected species that migrate
are unlikely to be significantly affected because the proposal will not remove
existing regional corridors.
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The impact of the proposal on flora and fauna in the study area will be offset
as a result of the proposed Green Offset measures.  These measures will
ensure that local populations in the study area, and regional dispersal and
connectivity corridors in the locality, are maintained.  Proposed amelioration
measures that are in addition to the strategy will also help to mitigate the
impacts of the proposal.

New Eight Part Tests were completed for all affected species to consider
whether the proposal would still be likely to have a significant effect on these
species or their habitat based on the more detailed information contained in
the SIS.  The results of these Eight Part Tests indicated that there would not be
any significant impacts on affected species as a result of the proposal.

GREEN OFFSET AND AMELIORATION MEASURES

Green Offset measures provide a method of having development that
provides for economic benefits while affording environmental protection.
These offsets are an initial proposal and details of vegetation communities,
habitats, timing and land areas to be included will be negotiated with NPWS
and planningNSW.

With the proposed mining timeframe, the woodland vegetation communities
on the subject site would not be cleared until 10 years from the start of mining.
This allows for further discussion and investigation of the suitability of
potential land that would compensate for the vegetation communities and
habitat that would be removed as a result of the proposal.

The following types of Green Offset measures have been proposed for the
future use of the study area:

• Non Disturbance Areas (NDAs) – surface land that will provide protection
of vegetation communities and biodiversity values;

• Habitat Management Areas (HMA) – land that is currently owned by WML
or is within a mining lease and may eventually be developed; and

• Contribution to research or Conservation Trust Fund.

In addition, the subject site will be managed over the 18 years before it is
cleared which will increase the opportunity for affected species to colonise
NDAs and HMA land in the study area.

The subject site will also be progressively rehabilitated to increase biodiversity
and provide connectivity within the study area.  This will contribute to
offsetting the impact of clearing during and after mining.  Currently
unsuitable habitat will also be managed to improve habitat quality for affected
species.
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Habitat Management Plans for NDA and HMA land would be prepared to
ensure that these areas are managed to maintain habitat for flora and fauna
that would be affected by the proposal.  This includes natural and assisted
regeneration of habitat for significant vegetation communities, plants,
amphibians, birds, bats and arboreal mammals.  Management would include:

• destocking of the land;

• feral animal control;

• weed control;

• bushfire control;

• repairing erosion problems; and

• fencing.

Specific habitat features for significant vegetation communities, plants,
amphibians, birds, bats and arboreal mammals will also be managed and
include planting of key species of trees that provide foraging resources,
maintenance of different structures of plant communities (that provide
different habitats) and construction of breeding habitat (ponds for
amphibians).

The biodiversity value and success of these offset measures would be assessed
annually and changes made to improve the program if required.  In particular,
flora and fauna surveys would assess the presence of affected species in the
NDA and HMA land to determine the value of these areas as natural
resources offset measures.

CONCLUSIONS

The impacts of the proposal on flora and fauna including regionally
significant biota and threatened and migratory species listed under the TSC
Act and EPBC Act are unlikely to be significant at the local, regional, state or
national level.  No flora and fauna species or their habitat or vegetation
communities are likely to be lost from the local area as a result of the proposed
development.

Affected species that occur on the subject site are part of local populations that
occur in the wider study area.  The proposed Green Offset measures will
conserve, enhance and manage habitat within the study area, so that local
populations can be maintained.  These areas will also help mitigate against
local fragmentation by enhancing habitats and increasing their potential as
dispersal and colonisation corridors.
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Regional corridors and connectivity are unlikely to be affected by the proposal
since regional routes will be maintained.  The Green Offset measures will also
enhance these corridors by conserving and managing these habitats.

The Green Offset measures are feasible and are likely to ensure that the status
of flora and fauna, including threatened species would not be significantly
harmed by the proposal.  Therefore, the proposal is unlikely to have a
significant impact on flora and fauna, including significant and threatened
biota at the local, regional, state, national or international level.
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1 INTRODUCTION

1.1 BACKGROUND

Warkworth Mining Limited proposes to extend current mining operations at
Warkworth Mine (see Figure SIS-1 in Volume 4).  The proposal requires an
Environmental Impact Statement (EIS) to be prepared and submitted to the
NSW Minister for Planning pursuant to the New South Wales Environmental
Planning and Assessment (EP&A) Act, 1979.

Pursuant to Section 5A of the EP&A Act, Eight Part Tests were undertaken to
determine whether there was likely to be a significant impact on threatened
species, populations or communities listed in the Schedules to the Threatened
Species Conservation (TSC) Act, 1995.  The Eight Part Tests indicated that there
may be a significant impact on several threatened species and their habitats
and that a Species Impact Statement (SIS) was required.  Director-General’s
requirements for the SIS were consequently sought and obtained from NSW
National Parks and Wildlife Service (NPWS).

The proposal was also referred to Environment Australia (EA) for assessment
under the Commonwealth EPBC Act.  Environment Australia indicated that
the proposal is a ‘controlled action’, meaning that it has potential for a
significant impact upon threatened and migratory species listed under the
Environment Protection and Biodiversity Conservation (EPBC) Act, 1999.
Therefore, the Director-General’s requirements for the EIS have incorporated
the requirements for assessment of Commonwealth threatened and migratory
species.

Key words used in the following section are defined in Section 1.3.

1.2 PURPOSE AND OBJECTIVES

The purpose of this SIS is to assess the potential impacts of the proposal on
flora and fauna in sufficient detail to address the requirements of:

• PlanningNSW Director-General’s requirements for the EIS; and

• NPWS Director-General’s requirements for the SIS.

The Director-General’s requirements from NPWS, and the Director-General’s
requirements from planningNSW that relate to flora and fauna, are provided
within Annex A in this volume.

The assessments within the SIS have covered the potential impacts of the
proposal on flora and fauna at local, regional, state, national and international
levels.
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The key objectives of this SIS were to:

• describe and map vegetation communities and habitats that may be
directly or indirectly affected by the proposal;

• assess the significance of flora and fauna in the study area in a local,
regional, state, national or international context, including the significance
of habitat corridors and linkages in the study area;

• assess the potential direct and indirect impact on this flora and fauna;

• identify and describe the threatened species and communities known or
likely to be present in the study area and assess which species or
communities may be affected by the proposal;

• describe the type, location, size and condition of habitat of affected species
and/or communities and provide details of the distribution and condition
of similar habitats in the locality and region;

• assess the potential affect of the proposal on subject species and subject
communities, focusing on any affected species and including the
qualitative effect on local populations and the cumulative effect in the
region, if possible; and

• describe and assess measures to minimise the impact of the proposal on
flora and fauna, especially affected species, and to enhance their survival in
the study area.

1.3 DEFINITIONS OF KEY WORDS

Definitions have been provided by the Director-General of the NPWS (see
Annex A).  They have been clarified in relation to the proposal and used in the
SIS as follows:

• Development has the same meaning as in the EP&A Act;

• Activity has the same meaning as in the EP&A Act;

• Proposal is the mining development, activity or action proposed;

• Subject Site means the area directly affected by the proposal;

• Study Area is the subject site and any additional areas, which are likely to be
affected by the proposal, either directly or indirectly.  This is shown in
Figure SIS-1 in Volume 4 and defined in Section 4.2.2;

• Locality is the area within 10 km of the subject site;
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• Region is the Sydney Basin interim biogeographic region (Thackway and
Cresswell 1995); and

• Subject Species means those threatened species that are known or
considered likely to occur in the study area.

The following definitions also apply to this SIS:

• Affected Species are those subject species that are actually or likely to be
affected by the proposal; and

• Affected Communities are those subject communities that are actually or
likely to be affected by the proposal.

1.4 LEGISLATIVE REQUIREMENTS AND COMPLIANCE

1.4.1 NSW Environmental Planning And Assessment Act, 1979

 Requirement For Development Consent

Due to the development consent requirements for coal mines within the Rural
1(a) zone under the Singleton Local Environmental Plan 1996, Part 4 (known
as Development Assessment) of the EP&A Act applies to the proposal.

 State Significant Development

Under the EP&A Act, the proposal is classified as State significant
development and the Minister for Planning is the consent authority.

 Designated Development

Under the provisions of the EP&A Act, the proposal is classified as designated
development.  In addition, all development applications (DAs) for designated
development (other than alterations and additions to designated development
that won’t have a significant environmental impact) must be accompanied by
an EIS.

Division 4 of the EP&A Regulation 2000 provides general requirements for
EISs, including what an EIS must contain and the requirement to obtain the
requirements of the Director-General of planningNSW concerning the
preparation of an EIS.  Director-General requirements were sought by Coal
and Allied (CNA) on 22 February 2002 and issued by the Director-General on
8 July 2002.
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1.4.2 Requirement To Prepare A SIS

Pursuant to the EP&A Act, a DA in respect of development on land that is, or
is part of, critical habitat or is likely to significantly affect threatened species,
populations or ecological communities, or their habitats, must be
accompanied by a SIS.

Flora and fauna surveys undertaken on the site in early February 2002
identified the following four fauna species listed as vulnerable under the TSC
Act:

• Squirrel Glider (Petaurus norfolcensis);

• Speckled Warbler (Pyrrholaemus saggitata);

• Brown Treecreeper (eastern subspecies) (Climacteris picumnus victoriae); and

• Grey-crowned Babbler (Pomatostomus temporalis temporalis).

Using data from the surveys, Eight Part Tests were prepared to ascertain
whether the proposed extension was likely to have a significant affect on
threatened species and whether a SIS would be required.  The Eight Part Tests,
which formed part of a preliminary flora and fauna report prepared in March
2002, concluded that the proposed extension could significantly impact upon
the above species, and therefore determined that a SIS was required.

1.4.3 Integrated Development

In addition to the requirement to obtain development consent, the proposal
will require a number of approvals under the Fisheries Management Act, 1994,
the National Parks and Wildlife (NPW) Act, 1974, the Protection of the
Environment Operations Act, 1997, Water Act, 1912 and the Roads Act, 1993.  As
such, the proposal is classified as an integrated development.

1.4.4 Threatened Species Conservation Act, 1995

This SIS has been prepared in accordance with Sections 109 and 110 of the TSC
Act, which describe the form and content of a SIS.  The requirements of the
Director-General of the NPWS were sought for this SIS, pursuant to Section
111 of the TSC Act.  Compliance tables are provided within Annex A that list
the SIS requirements of the TSC Act, the requirements of the Director-General
of NPWS and the requirements of the Director-General of planningNSW that
relate to flora and fauna, and indicates where they have been met within the
SIS and EIS.
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1.4.5 Commonwealth Environment Protection And Biodiversity Conservation Act,
1999

Under the EPBC Act, any action that has, or is likely to have, a significant
impact on a matter of National Environmental Significance (NES), may
progress only with the approval of the Commonwealth Minister for the
Environment.  An action is defined as a project, development, undertaking,
activity (or series of activities), or alteration to any of these.  Matters of NES
include:

• world heritage properties;

• Ramsar wetlands of international importance;

• listed threatened species and communities;

• internationally protected migratory species;

• Commonwealth marine areas; and

• nuclear actions.

On 2 April 2002, a referral was forwarded to EA requesting determination as
to whether the proposed extension is a controlled action under the EPBC Act,
and therefore, if it requires approval from the Minister for the Environment.

On 2 May 2002, EA determined that the proposed extension is a controlled
action and therefore requires approval from the Minister for the Environment.
Consequently, the requirements of EA in relation to flora and fauna have been
incorporated into the Director-General’s requirements from planningNSW
(see Volume 1).   The determination stated that the controlling provisions for
the action are in relation to potential impacts on listed threatened and
migratory species and communities.

Relevant species and communities are discussed in Section 1.6.

There are a number of Environmental Impact Assessment (EIA) processes
under the EPBC Act, including assessment by an accredited process where a
state or territory manages the assessment on behalf of the Commonwealth.
The accredited process will only be applied where the Commonwealth
Environment Minister is satisfied that certain standards will be met, that the
process will ensure the relevant impacts of the action will be fully addressed
and that he or she will receive an adequate report on those impacts.

On 17 June 2002, EA accredited the NSW EIA process under both the EP&A
Act and TSC Act.  As such, planningNSW will undertake the assessment on
behalf of EA.  Following its preparation, a copy of planningNSW’s assessment
report will be forwarded to EA.  The Commonwealth Environment Minister
must make a decision on whether to approve the taking of the action within 30
business days of receiving the assessment report.
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1.4.6 Other Approvals

Section 110(2)(j) of the TSC Act requires that the SIS list the range of other
approvals along with the administering authority and the controlling act.

The proposal is an integrated development under Section 91 of the EP&A Act
and therefore requires development consent and one or more specified
approvals.  These are listed in Table 1.1.

Table 1.1 Table of Approvals

Authority Legislation Issue

NSW Fisheries
(Fisheries)

Fisheries Management Act,
1994

Approval is required to carry out dredging
or reclamation works (the proposed
extension of Sandy Hollow Creek).

NSW National Parks
and Wildlife Service
(NPWS)

National Parks and Wildlife
(NPW) Act, 1974

Consent is required to knowingly destroy,
deface or damage or knowingly cause or
permit destruction or defacement of or
damage to, a relic or Aboriginal Place.

NSW Environmental
Protection Agency
(EPA)

Protection of the
Environment Operations
Act, 1997

Approval for modifications to
Warkworth’s existing Environment
Protection License (Licence 1376).

Department of Land
and Water
Conservation
(DLWC)

Water Act, 1912 Licences for surface water facilities and
groundwater seepage.

NSW Roads and
Traffic Authority
(RTA)

Roads Act, 1993 Approval for the proposed construction of
two additional bridges over The Putty
Road (Main Road 503), which is a RTA
administered classified road under the
care and control of the RTA.

1.5 STATE LISTED THREATENED SPECIES CONSIDERED

Threatened species and communities known or considered likely to occur in
the study area are termed subject species and subject communities (see Section
1.4).  The NPWS Director-General’s requirements listed species and
communities to be considered for inclusion as subject species or subject
communities (Annex A).

Affected species or communities (subject species or communities that are
likely to be affected by the proposal) must be identified within the SIS.  The
methodology for identifying affected species is provided in Section 3.3.  The
full list of subject and affected species or communities is provided in
Section 4.4.
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1.6 MATTERS OF NATIONAL ENVIRONMENTAL SIGNIFICANCE CONSIDERED

Matters of NES that could have been recorded on the subject site or that have
the potential to occur in the study area include threatened species, endangered
ecological communities and migratory species.  These are listed in Section
4.3.8.

The assessment of likely impacts on matters of NES has been addressed
within this SIS pursuant to the accredited assessment process discussed above.

1.7 STRUCTURE OF THE REPORT

The remainder of this SIS is organised as follows:

• Chapter 2 provides information about the proposal;

• Chapter 3 describes the methods for flora and fauna assessment including
flora and fauna surveys and targeted surveys for threatened species that
were conducted in the study area for this SIS;

• Chapter 4 presents the results of the flora and fauna assessment including
information about the significance of flora and fauna of the locality, study
area and the subject site and results of the targeted flora and fauna surveys;

• Chapter 5 assesses the likely impacts of the proposal on flora and fauna;

• Chapter 6 assesses and recommends possible impact amelioration
measures;

• Chapter 7 recommends Green Offset measures for sustainable development
as part of the amelioration measures;

• Chapter 8 provides a conclusion to the SIS and summarises
recommendations made for the proposal to ameliorate impacts upon
threatened species.

Annex A provides Compliance Tables for the SIS.  This includes compliance
with Sections 109 and 110 of the TSC Act and with the NPWS Director
General’s requirements for this SIS.

Annex B provides the Curricula Vitae of the persons who prepared this SIS
and other people who have conducted research or investigations relied on in
preparing this SIS.

Annex C provides the flora and fauna species lists for the study area.

Annex D provides descriptions of the vegetation communities that have been
mapped on the subject site.
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Annex E provides profiles of the affected species.

Annex F provides Eight Part Test assessments (s5A EP&A Act) for each
affected species identified in the SIS incorporating relevant information from
this SIS.

Annex G provides survey AMG coordinates.
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2 DESCRIPTION OF THE PROPOSAL

2.1 THE PROPOSAL

Details of the proposal are provided in Chapter 3 of the EIS.  The proposal is
summarised here and shown in Figure SIS-2 in Volume 4.

2.1.1 Mine Operations

Warkworth Mine is an existing operation that commenced mining in 1981.
The proposal involves extending the existing North and West Pits west to
Wallaby Scrub Road and the Woodlands Pit south towards The Putty Road
and the mining lease boundary.  The western limit to mining is defined by
Wallaby Scrub Road, the northern and southern limits are defined by Jerry’s
Plains Road and The Putty Road respectively, and the elevated ridges located
on the boundaries of the Mining Lease.  The existing operations and mine
infrastructure together with the Mining Lease boundary define the eastern
limit of the proposal.

The proposal also involves the construction of two new bridges over The
Putty Road.  The first will generally be used to allow heavy vehicle haulage of
coal between Warkworth Mine and Mount Thorley Operations (MTO) and
Mount Thorley Coal Loader (MTCL).  A by-pass side road will be constructed
adjacent to The Putty Road, on Warkworth Mine land.  This road will allow
virtually unrestricted traffic flow along The Putty Road during the transfer of
heavy equipment that is unable to cross via one of the bridges.

Mining in the North and West Pits will continue in a predominantly westerly
direction towards Wallaby Scrub Road as shown in Figure SIS-2 in Volume 4.
The alignment of the two pits will be re-configured to align the high walls on a
north west to south east axis parallel to the strike of the coal seams.  The mine
will then progress down and dip to the west as each new strip of coal is
uncovered.

The western limit of mining in the 18 year mine plan is defined by Wallaby
Scrub Road and elevated ridges located on the southern and northern
boundaries of the subject site.  The highpoints on both ridgelines will be
retained in the 18 year mine-plan as shown on Figure SIS-2 in Volume 4.
These areas will provide visual screening of mining operations for the villages
of Bulga and Warkworth.

2.1.2 Rehabilitation

Rehabilitation of the overburden emplacement is considered an integral
component of the mining operations and will be conducted progressively over
the life of the mine.
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As part of the proposal, the development of the Woodlands and South Pit
West will be accelerated which will also accelerate the rehabilitation of these
two areas.

Progressive rehabilitation will then occur following the mine plan to the west.
This approach will minimise the area of disturbance at any point in time and
the associated visual and dust impacts relating to unrestricted emplacement
material.  The proposed mine rehabilitation schedule is discussed in greater
detail in Section 7.3 of the EIS.  Rehabilitation of the mine to provide flora and
fauna habitat is discussed in Chapter 6 in this SIS.

2.2 ALTERNATIVES

Alternatives are discussed in detail in Chapter 17 of the EIS.  The implications
for flora and fauna are discussed below.  The areas cleared for each alternative
are shown in Table 2.1.

Alternatives to the proposal include:

• Project Alternative 1 - extending existing mining operations and mining in
whole of the mining lease bounded by The Putty Road, Wallaby Scrub
Road and Jerry's Plains Road;

• Project Alternative 2 - this is the preferred option and involves extending
open cut mining operations to the west towards Wallaby Scrub Road,
whilst retaining elevated ridges on the northern and southern boundaries
of the site;

• Project Alternative 3 - underground mining to the west of existing mining
operations;

• Project Alternative 4 - extending open cut mining operations to the west in
the area bounded by the woodland to the north, Wallaby Scrub Road to the
west and the mining lease to the south.

• Project Alternative 5 - no extension to mining operations.

2.2.1 Project Alternative 1

This alternative would result in the clearance of approximately 879 ha of
native woodland and regrowth.  Potential impacts would include:
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• loss of habitat for regionally significant vegetation communities and
species and state and nationally listed threatened species;

• local fragmentation of the large patch of remnant vegetation within the
study area.  Compared to Project Alternative 2, this would have a greater
impact on the dispersal and colonisation opportunities of flora and fauna
because it leaves relatively narrow corridors in the north and south of the
study area; and

• fragmentation of the north-south regional corridor in the study area.  The
relatively narrow corridor would also reduce the regional connectivity
values.

2.2.2 Project Alternative 2

This alternative is the preferred option and potential impacts on flora and
fauna are disussed in detail in this SIS.

2.2.3 Project Alternative 3

This alternative would result in no clearance of vegetation or habitat for flora
and fauna.  No detectable impacts are likely from this alternative.  While some
minor land subsidence may result from the underground mining of coal, these
impacts are not considered likely to change conditions for the existing flora
and fauna.

2.2.4 Project Alternative 4

The amount of vegetation and habitat cleared for this proposal is greater than
Project Alternative 2 (the proposed extension) and less than Project
Alternative 1.  In Project Alternative 4 the woodland south of Jerry’s Plains
Road would be retained and the majority of vegetation and habitat to be
cleared would be regrowth vegetation.

Compared to the proposed extension, this alternative would retain more
habitat of regionally significant vegetation communities and flora and fauna
species.  It would also retain more habitat for threatened species including the
Squirrel Glider, insectivorous bats and potential habitat for threatened reptiles
and amphibians.  A greater area of potential breeding and foraging habitat for
the Regent Honeyeater, Swift Parrot, Painted Honeyeater, Black-chinned
Honeyeater and Glossy Black-cockatoo would also be retained.

However, compared to the preferred alternative, a larger amount of regrowth
habitat would be removed.  This would be likely to have a greater impact on
species that utilise such regrowth including the Speckled Warbler, Brown
Treecreeper and Grey-crowned Babbler.
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Table 2.1 Potential Impacts of Project Alternatives (areas cleared in hectares)

Vegetation Communities Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5
Narrow-leaved Ironbark/Grey Box/White Feather Honeymyrtle Woodland 103.5 89.0 0 5.9 0
Narrow-leaved Apple/Coastal Banksia Woodland 37.6 36.5 0 0.0 0
Narrow-leaved Ironbark/Grey Box Woodland 43.3 0.0 0 0.0 0
Narrow-leaved Ironbark/Bulloak Woodland (regrowth) 235.5 166.7 0 160.7 0
Spotted Gum/Narrow-leaved Ironbark Woodland (regrowth) 28.0 2.7 0 28.0 0
Bulloak Woodland (regrowth) 30.6 16.5 0 30.6 0
Native pasture 217.4 177.0 0 200.7 0
Cleared land 183.4 80.3 0 175.4 0
TOTAL 879.2 568.7 0 601.2 0
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There would also be a higher degree of local fragmentation compared to the
proposed extension because it leaves a relatively narrow corridor in the south
of the study area.   The impact on regional connectivity is likely to be similar
to the proposed extension.

2.2.5 Project Alternative 5

This alternative would result in no clearance of vegetation or habitat for flora
and fauna.  No detectable impacts are likely from this alternative.
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3 ASSESSMENT METHODOLOGY

3.1 INTRODUCTION

EISs and SISs must assess the likely impacts of a proposed development on
flora and fauna, including threatened species.  In order to do this, information
must be obtained about the distribution and abundance of such biota in the
study area and their significance in the local, regional, state, national and
international context.  This information typically comes from both published
and unpublished information in reports and databases, and from flora and
fauna surveys including targeted flora and fauna surveys.

Field surveys were undertaken within the study area in January, February and
April 2002.  These were designed to map and describe the vegetation
communities and habitats and target threatened flora and fauna that may be
directly or indirectly affected by the proposal so that potential impacts on
flora and fauna could be assessed.

To comply with the legal requirements of a SIS, targeted surveys must:

• use appropriate methods to detect the target species;

• be conducted during appropriate weather conditions to ensure detection of
target species if they are present; and

• be conducted by suitably qualified personnel, as detection of some
threatened species is specialised and difficult to achieve.

This chapter provides a summary of the methods used and the total survey
effort for flora and fauna.  The surveys have been conducted by suitably
qualified personnel with extensive knowledge of flora and fauna assessment
(Curricula Vitae and licence details are provided in Annex B).  Appropriate
methods were used and surveys were generally only conducted during
suitable weather conditions.

Flora and fauna survey techniques are described below.  Flora and fauna
survey effort is provided in Section 3.10.

3.2 FLORA AND FAUNA SURVEYS

General field surveys and some targeted surveys for threatened species were
initially undertaken on the subject site and adjacent areas in January and
February 2002.  A preliminary flora and fauna report that included Eight Part
Tests pursuant to Section 5A of the EP&A Act was then prepared using the
resultant data.  The Eight Part Tests indicated that the proposal was likely to
result in significant impacts to four species listed as vulnerable under the TSC
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Act and that a SIS would be required.  The four species were the Squirrel
Glider (Petaurus norfolcensis), the Speckled Warbler (Pyrrholaemus saggitata),
the Brown Treecreeper (Climacteris picumnus victoriae) and the Grey-crowned
Babbler (Pomatostomus temporalis temporalis).

Director-General’s requirements for the SIS were sought from NPWS on 25
March 2002 and received on 26 April 2002.  Additional and more detailed
surveys of the subject site, and much larger adjacent areas, were undertaken in
April 2002.  Surveys were commenced prior to Director-General requirements
being received so that the surveys could take advantage of warm weather
conditions at that time.  However, a proposed survey plan to meet the
requirements of a SIS was submitted, reviewed and commented on by NPWS
prior to surveys commencing.

The April surveys were appropriate to detect the majority of affected and
potentially affected species that are the focus of this SIS.  However, the
surveys were not conducted at a suitable time to survey for some reptiles and
amphibians.  The earlier summer surveys were conducted at a suitable time
and in appropriate weather to detect such species but did not involve the
extended study area.  Consequently, as determined in consultation with the
NPWS and to enable completion of the EIS/SIS studies within the time frame
available, this report has assumed the presence of such species where
potential habitats occur.  This has enabled the formulation of mitigation
measures for such species as a precautionary measure.

3.3 IDENTIFICATION OF SUBJECT SPECIES AND AFFECTED SPECIES

A large number of species and plant communities occur in the locality but
only a subset of these are likely to be impacted by the proposal.  The NPWS
Director-General’s requirements listed species and communities to be
considered for inclusion as subject species or subject communities (see Annex
A).  This list was then considered and filtered to produce a smaller list of
species that were likely to be affected by the proposal (affected species).  The
filtering process was based on the results of database analysis, vegetation
maps, habitat assessment, flora and fauna surveys and known habitat
requirements of threatened species and communities.

A number of these affected species also include threatened species that have
the potential to occur within vegetation communities and habitats identified
on the subject site but were not recorded during targeted surveys for a
number of reasons.  This may be due to time constraints, the season in which
surveys were conducted or because such species are cryptic and unlikely to be
detected unless extensive surveys are undertaken over a number of years and
in excellent weather conditions.

A list of subject and affected species and communities is provided in Table 4.5
(in Chapter 4).
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3.4 LITERATURE REVIEW

Various sources of published information and data are available on threatened
flora and fauna and their conservation significance.  These references are cited
in the text where appropriate and provided in the reference list at the end of
the SIS.  However, relatively few flora and fauna studies have been
undertaken within the study area.  Key studies that have been reviewed and
utilised in the preparation of the SIS include:

• Peake T (2000) The vegetation of the mid-Hunter Valley: what state is it in
currently? In: Vegetation Management and Biodiversity Conservation – Hunter
Region. Proceedings of a workshop held in May 2000 organised by the
Hunter Environment Lobby Inc. (Ed. M Falding) pp 4-18.

• Reid J R W (1999) Threatened and Declining Birds in the New South Wales
Sheep-wheat Belt: I. Diagnosis, Characteristics and Management.  Unpublished
report prepared for NPWS.

• Reid J R W (1999) Threatened and Declining Birds in the New South Wales
Sheep-wheat Belt: II. Landscape relationships – Modelling Bird Atlas Data against
Vegetation Cover.  Unpublished report prepared for NPWS.

• EPA (2002) Green Offsets for Sustainable Development Concept Paper. For Public
Consultation.  Prepared by NSW EPA, NSW Department of Land and Water
Conservation, NPWS and planningNSW.

3.5 DATABASE SEARCHES

Various databases were used to obtain records of significant species and
matters of NES within the locality.  These include:

• NPWS Wildlife Atlas databases for threatened species listed under the TSC
Act for the locality;

• EA online on-line map search for matters of NES listed under the EPBC Act
that may occur in the locality;

• Birds Australia New Atlas of Australian Birds database for the locality;

• Annual Bird Reports of the Hunter Region of New South Wales produced
by the Hunter Bird Observers Club;

• bird records for the locality from the Hunter Bird Observers Club;

• Australian Museum database for threatened species listed under the TSC
Act and EPBC Act; and

• Sydney Royal Botanic Gardens Database for threatened species listed
under the TSC Act and EPBC Act.
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All flora and fauna database records were plotted using a geographic
information system and were analysed to determine the likelihood that
threatened flora and fauna could occur within habitats on the subject site
(Figure SIS-1 in Volume 4).  The analysis entailed assessment of dates, source
reliability and numbers of records to assess the accuracy and current relevance
to the subject site.

The search for matters of NES was conducted for a 10 km radius of the subject
site.

Records from the New Atlas of Australian Birds database were obtained for
the locality.  All records have been made between 1998 and the present time
and so are considered relevant to the current project.

3.6 MAPPING AND INTERPRETATION OF DATA

The geographic information system, MapInfo (Version 5), was an important
tool used to map and interpret data in this SIS.  Vegetation communities and
available subject species records were plotted on geo-referenced aerial
photographs and other maps at scales ranging from 1:16 000 to 1:100 000.
Scale plans of the proposal were then overlaid to provide an indication of the
plant communities and habitats to be directly and indirectly impacted by the
proposal.  MapInfo was then used to calculate areas and percentages of plant
communities and other habitats to be cleared within the study area.

Source material that was used to create the maps in this SIS includes the draft
vegetation mapping undertaken by the Hunter Catchment Management Trust
(HCMT) as part of the Hunter Remnant Vegetation Project (HRVP).  This
project aims to map the vegetation on the floor of the mid-Hunter Valley
(Peake 2000).   Due to confidentiality requirements and timing, only draft
vegetation maps of the study area were available at the time of SIS
preparation.

The HCMT data included the height and two dominant canopy species of
each vegetation type, ground-truthing reliability (ie mapped, seen from
nearby or walked through), presence or absences of understorey, form (tree or
shrub), density and other identification of other dominant canopy species.

The identification and mapping of vegetation and habitat in the study area has
been based on the HCMT draft vegetation maps, which have been verified
and updated by examination of recent colour aerial photographs (2001/2002)
and detailed flora surveys undertaken for this SIS.  A greater level of
assessment was undertaken on the subject site and other quadrat survey
locations in the study area.  In the remainder of the study area the ground-
truthing of vegetation communities were based on information provided by
HCMT (Peake 2000) and visual assessments where possible.  These
communities were classified on the basis of dominant canopy species from
quadrats and visual assessments while driving between sites and assigned
appropriate vegetation community names.
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Other source material included digital contours and engineering plans of the
study area from studies undertaken for the proposal.

The methods used to map ecological data have some important limitations
that should be understood when interpreting results. These are explained
below.

The database records for subject species that were used for plotting by the
MapInfo program varied in quality, reliability and the accuracy of the
geographic co-ordinates.  Therefore, some species records are highly accurate
in space and time, others are more tentative or only contain estimates of the
geographic co-ordinates of the locality.  For instance, records from the NPWS
database have an accuracy of 1 km and the co-ordinates provided to
Environmental Resources Management Australia Limited (ERM) are of the
south west corner of each 1 km grid.

Records of the distribution and abundance of subject species in the locality, as
indicated by atlas databases and other sources of information are not
exhaustive and are likely to be influenced by survey quality and effort.

3.7 JANUARY SURVEY TECHNIQUES

A two-day general vegetation and habitat mapping survey and targeted flora
survey was undertaken by one ecologist on 14 and 15 January 2002.  The
purpose was to prepare an interim map of the vegetation and habitat on the
site and to search for the threatened grass known as Lobed Blue-grass
(Bothriochloa biloba) during it’s summer flowering period.

The survey for Lobed Blue-grass entailed random meander searches in
potential habitat by one ecologist for 3 hours on 14 January and for 9 hours on
15 January 2002 (NPWS 2001a).  The total survey effort of targeted searches for
this species was 12 person hours.

The area surveyed included the subject site as well as areas immediately to the
north and south of the subject site, within the mining lease area (Figure SIS-3
in Volume 4).

Preliminary mapping of vegetation was undertaken by examining an aerial
photograph and walking the subject site to identify dominant tree and shrub
species.

3.8 FEBRUARY SURVEY TECHNIQUES

A second phase of surveys was conducted from 11-15 February 2000.  This
survey was longer and more detailed than the January surveys and covered a
more extensive area, as depicted in Figure SIS-3 in Volume 4.
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The purpose was to map and describe the flora and fauna across the site and
assess the significance at a local, regional, state, national or (if relevant)
international level.

February surveys included targeted and general flora surveys, ground Elliott
trapping, ground and arboreal hair funnels, spotlighting, ultrasonic bat
detection, bird transect surveys during early morning, owl and frog call
playback and active reptile and amphibian searches.  These are described
below.

3.8.1 General Flora

Vegetation communities within the site were identified and mapped using
aerial photographs and quadrat-based field surveys.

Locations of quadrats (vegetation sample areas) were identified by driving
and walking through the site, considering the data obtained in January and
examining aerial photographs.  Twelve randomly chosen 20 m by 20 m
quadrats were ultimately placed within representative locations in broad
vegetation communities (Walker and Hopkins 1990; NPWS 2001a).  Figure SIS-
3  in Volume 4 shows quadrat locations.

All vascular plant species within the quadrats were identified and recorded
together with the height and percentage cover of the dominant species within
each structural layer.  Random meander searches were conducted in each of
the communities to record any additional species that did not fall within the
quadrats.

Vegetation communities were classified and named according to height,
percentage cover and dominant species (Specht 1981).  Plant species names
follow Harden (1990, 1991, 1992 and 1993) or where more recent names were
provided by the , Sydney Royal Botanic Gardens.  Species that could not to be
identified in the field were retained for later identification by the National
Herbarium at the Sydney Royal Botanic Gardens.

3.8.2 Threatened or Significant Flora Species

The likelihood of threatened or significant flora occurring in the study area
was determined by consideration of the type and condition of vegetation and
habitats on the site and analysis of database records.

Threatened species considered to have potential to occur on the site include
Slaty Red Gum (Eucalyptus glaucina), Illawarra Greenhood Orchid (Pterostylis
gibbosa), Persoonia pauciflora and Austral Toadflax (Thesium australe)
(see Table 4.5).  It would be unlikely that surveys in February would have
detected the Illawarra Greenhood Orchid or Slaty Red Gum.  The Illawarra
Greenhood orchid flowers from August to November (Bishop 2000) and
would not be detectable during February.  In addition, the best way to
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distinguish Slaty Red Gum from Blakely’s Red Gum (Eucalyptus blakelyi) is the
glaucous buds of Slaty Red Gum, which flowers from September to November
(Brooker and Kleinig 1999; T Peake pers. comm.).

Targeted searches were undertaken for the threatened species Slaty Red Gum,
(since there was a possibility that some buds could have still have been
detectable in February), Persoonia pauciflora and Austral Toadflax.

Targeted surveys for both threatened and significant species were
incorporated into quadrat surveys, including random meander searches in the
community to detect any species that did not fall within the quadrats (NPWS
2001a).  Slaty Red Gum and Persoonia pauciflora were also searched for when
walking and driving between sites.

Samples of any potential threatened species were collected and pressed for
identification by the Sydney Royal Botanic Gardens.

3.8.3 Threatened or Significant Flora Communities

The likelihood of threatened or significant flora communities occurring in the
study area was assessed by reviewing the vegetation and habitats on the site
and by consideration of published data about such communities.

At commencement of the February survey, a number of plant communities of
conservation significance were known or considered likely to occur on the
subject site.  These included one regionally significant vegetation type, known
as the Warkworth Sands community.  The potential for the endangered
woodland communities White Box Yellow Box Blakely’s Red Gum Woodland and
Grassy White Box Woodlands was assessed by comparing data collected with the
description of this community in its final determination.

Vegetation on Warkworth Sands was easily identified since it is dominated by
species of trees and shrubs that are sparsely distributed or not present in the
surrounding vegetation, and it occurs on sandy soil, in contrast to the clay soil
in the remainder of the site.

Searches for the endangered ecological woodland communities focused on
locating dominant tree species including White Box (Eucalyptus albens), Yellow
Box (Eucalyptus melliodora) and Blakely’s Red Gum (Eucalyptus blakelyi).

These searches were incorporated into the general flora surveys described
above.  The presence or absence of significant endangered ecological
communities on the subject site was also assessed by analysis of quadrat data.



ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 8020356RP1/FINAL/30 AUGUST 2002

22

3.8.4 Habitat Types

 Habitat Assessment

Vegetation maps were used to identify and assess the distribution of habitat
types within the site.  Microhabitat diversity for native fauna was also
assessed within vegetation quadrats and during traverses of the subject site by
documenting the following habitat characteristics:

• the presence of nesting/shelter sites such as tree hollows, litter, fallen
timber, hollows logs, decorticating bark and rocks;

• cover abundance of ground, shrub and canopy layers and flowering
characteristics of shrubs and trees;

• emergent vegetation within and around waterbodies and the presence of
free water;

• rocks and basking sites for reptiles; and

• the extent and nature of previous disturbances.

 Habitat Usage

Habitat usage by fauna was documented through analysis of tracks, scats,
diggings and other traces.  Traces of threatened and significant species that
may occur, in particular owls, Koalas (Phascolarctos cinereus) and Spotted-
tailed Quoll (Dasyurus maculatus), were the focus of these surveys.  Surveys
were conducted during the entire survey period and included;

• searches for owl pellets and other scats;

• searches for raptor nests;

• searches for tracks and diggings;

• road kills; and

• other indicators such as scratches on trees and runways.

3.8.5 General, Significant And Threatened Fauna

Prior to undertaking the fauna surveys, an assessment of the known and
potential fauna assemblages of the site was made based on database records,
habitat mapping during January and habitat requirements of native fauna
species.
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The aim of the fauna surveys was to identify fauna assemblages and provide
information about the distribution and abundance of fauna on the site,
including threatened or significant species.

Survey effort was focused in areas of the site that was most likely to be
impacted by the project.  Figure SIS-3 in Volume 4 shows the locations of
fauna survey techniques.

Fauna survey techniques included the use of hair funnels and ground A-sized
Elliott traps, ultrasonic detection of bats, owl and frog call playback,
spotlighting for mammals, wandering transect censuses for birds, acoustic
detection of frogs and reptile searches.  These are described below.

 Elliott Traps And Ground Hair Funnels

Traps were baited with peanut butter, honey and rolled oats and placed in the
field within transects (lines of traps) in each vegetation community on the
subject site.  They consisted of 9 – 11 traps placed at intervals of 20 m on the
ground.  The total number of Elliott trap nights was 200 (where one ‘trap
night’ is defined as one trap set for one night).

Fifty Faunatech hair funnels were placed alongside the Elliott traps and left in
the field for 13 days.  The total number of hair funnel ‘trap’ nights was 650.
Bait was a mixture of peanut butter, honey and rolled oats.  Hairs collected by
the hair funnels were sent to Barbara Triggs at ‘Dead Finish’ for identification.

 Tree Hair Funnels

Seven Faunatech hair funnels were placed on the larger trees within one
particular habitat type where Squirrel Gliders (Petaurus norfolcensis) were
detected by spotlighting.  Hair funnels were left for 13 days in the field,
resulting in 91 hair funnel nights.  They were attached to the trunk of mature
hollow bearing Blakely’s Red Gums or mature Narrow-leaved Ironbarks
(Eucalyptus crebra).  Bait was a mixture of peanut butter, honey and rolled oats.
A water and honey mixture was sprayed on the tree above the hair funnel as
an attractant.

 Bat Detection

Ultrasonic bat detection was undertaken each evening at dusk, during
stagwatching, spotlighting and while conducting other night surveys.  This
included using the Anabat while walking along spotlighting transects and at
dam sites throughout the site.  One hour of ultrasonic bat detection was
completed each night, resulting in a total of 4 hours of detection.  Bat tapes
were analysed by Greg Richards of Greg Richards and Associates Pty Limited.
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 Stagwatching and Spotlighting

Stagwatching and spotlighting was undertaken by two ecologists on the
evenings of 11 to 14 February 2002.  This activity was commenced just before,
and continued for an hour after dusk and was also undertaken after owl call
playback later in the night.  Spotlighting after dusk was undertaken on foot
along tracks and through the bush.  All fauna detected were recorded.  A total
of 16 person hours of spotlight survey were undertaken.  Other opportunistic
spotlighting was undertaken when driving between sites at night.

 Bird Transect Census

All bird species observed or heard during the survey periods were noted.
Bird identification was also undertaken along three wandering transects on
the site and all birds seen or heard over a 30 minute period were recorded.
Bird transects on the 12 February were undertaken along Elliott transect sites.
Surveys were undertaken between 8 am and 10 am each morning.

 Owl Call Playback

Owl call playback was undertaken on the nights of the 12, 13 and 14 February
and commenced at 8.30 pm.  Species calls that were broadcast include the
Powerful Owl (Ninox strenua), Barking Owl (Ninox connivens) and the Masked
Owl (Tyto novaehollandiae).  Playback involved an initial 10 minute listening
period.  This was followed by a 5 minute broadcast and 10 minute listening
period for each species.  Spotlighting for owls was undertaken at the end of
this sequence.

 Reptiles And Amphibians

Reptiles and amphibians were surveyed by using direct and indirect
observation methods at opportunistic times and locations throughout the site.
Fallen logs and other ground debris that formed potential shelter sites for
reptiles were overturned and suitable rock basking substrates were surveyed
in search for reptiles.

Specific searches around farm dams were undertaken both during the day and
with the use of a spotlight at night, in search for threatened species of frogs,
particularly the Green and Golden Bell Frog (Litoria aurea).

The weather was relatively warm for the time of year (Table 3.6).  It was warm
during the day with usually a moderate cloud cover and high humidity in the
mornings.  In the afternoon the temperature was the highest and humidity
lowered, after which the temperature lowered and the conditions became
milder.  At night the temperature was mild but with a relatively high
humidity.  The wind at night was slight and cloud cover was sometimes high.
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These conditions were suitable for detecting a wide range of reptiles and
amphibians.  However, for the Green and Golden Bell Fog, conditions are
more appropriate during and after heavy periods of rainfall in hotter weather
during early and mid summer.

3.9 APRIL SURVEY TECHNIQUES

April flora and fauna surveys were completed to fulfil the requirements of the
SIS that had not been met in preceding surveys.  The fieldwork occurred over
a much wider area than the areas covered in the January and February
surveys.  It encompassed the subject site and vegetation west of Wallaby
Scrub Road, which is part of the large patch of regrowth and remnant
vegetation that extends to the south, north and west of the subject site.  This
large patch is referred to as the study area and is depicted in Figure SIS-1 in
Volume 4.  Survey sites are shown in Figure SIS-4 in Volume 4.

The surveys spanned 10 days and involved 5 personnel between 15 and 26
April 2002.

The objectives of the April flora and fauna surveys were to:

• collect more detailed data throughout the study area about the four
threatened species recorded during February surveys to determine whether
they are likely to be affected by the proposal;

• collect data to determine whether other threatened species that have
potential to occur (see Table 4.5) on the subject site are likely to be present
and therefore whether they are likely to be affected by the proposal; and

• more fully identify the level and nature of habitat utilisation of species
known or likely to occur on the subject site to allow a full assessment of the
likely effect of the proposal on these species, including, if possible, the
quantitative effect of local populations in the cumulative effect in the
region.

On the subject site, three survey sites were located within each of the three
main vegetation types identified during previous surveys:

• Narrow-leaved Ironbark/Grey Box/White Feather Honeymyrtle
Woodland;

• Narrow-leaved Apple/Coastal Banksia Woodland; and

• Narrow-leaved Ironbark/Bulloak Woodland (regrowth).
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Replicate sites included two sites in the wider study area (west of Wallaby
Scrub Road) as shown in Figure SIS-4 in Volume 4.  In order to locate these
sites, an initial half-day site assessment was undertaken.  This involved
driving within the study area to ground truth vegetation types based on draft
vegetation mapping by the HCMT with aerial photographs and to locate these
replicated flora and fauna survey sites.  These survey sites were only able to
be located on land owned by WML.

Sites 2A and 3A were located in Grey Box/Narrow-leaved Ironbark
Woodland.  This community is slightly different from Narrow-leaved
Ironbark/Grey Box/White Feather Honeymyrtle Woodland on the subject
site.  This is primarily because Grey Box (Eucalyptus molucanna) was generally
the dominant canopy species in Grey Box/Narrow-leaved Ironbark
Woodland, and also because this community had not been as extensively
cleared in the past.  For the purposes of collecting more data about the study
area, this community was the closest replicate to Narrow-leaved
Ironbark/Grey Box/White Feather Honeymytle Woodland located near the
centre of the study area.

At each site a range of flora and fauna techniques were undertaken including
flora quadrat surveys, random meandering flora searches, habitat
assessments, the use of hair funnels, point call and visual censuses for birds,
tree-trapping using B-size Elliott traps, opportunistic use of Ecopros for
recording nocturnal and diurnal bird calls (not all sites), all-night and evening
ultrasonic detection of bats, harp trapping, stagwatching, owl call playback,
spotlighting, acoustic detection of frogs and dedicated reptile searches.  Flora
and fauna were also recorded while driving and walking between sites.

3.9.1 General Flora

At each survey site, flora quadrats were undertaken using the same
methodology used during the February surveys (see Section 3.8.1).  In
addition, the cover and abundance of all species recorded within most of the
quadrats was recorded where possible (presence/absence data was collected
in some quadrats due to time constraints).  A total of 18 vegetation quadrats
were surveyed (Figure SIS-4 in Volume 4).

The boundaries of vegetation communities on the subject site were also
ground-truthed and refined.

3.9.2 Threatened or Significant Flora Species

Surveys for threatened or significant flora species were undertaken within the
April survey sites using the same methodology as the February surveys.  This
included searches for Slaty Red Gum, P. pauciflora and Austral Toadflax at all
sites and while driving and walking between sites.  These species and any
other species not already identified in quadrats were searched for when
walking between sites.  Samples of any unknown species were collected and
pressed and sent to the Sydney Royal Botanic Gardens for identification.
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3.9.3 Threatened or Significant Flora Communities

Surveys for threatened or significant flora species were undertaken in the
study area using the same methodology as the February surveys.  This
included identification of vegetation on Warkworth Sands and searches for
dominant species of White Box Yellow Box Blakely’s Red Gum Woodland and
Grassy White Box Woodlands.

As in February surveys, these searches were incorporated into quadrat
surveys and the presence or absence of significant or endangered ecological
communities on the site was also assessed by analysis and comparison of
quadrat data.

3.9.4 Habitat Types

Habitat assessments and habitat usage was determined at survey sites using
the same methods as the February surveys.  Additional habitat and tree
hollow assessments were also completed as detailed below.

 Habitat Evaluation

The main objective of the habitat evaluation was to provide a semi-objective
rating system enabling comparative evaluations of fauna habitats on the
subject site and in the study area.  This was a semi-quantitative assessment
that was undertaken at survey sites to provide information about fauna
habitats of that site.  This included ranking the following habitat
characteristics as well as noting special habitat features:

• size of habitat;

• degree of disturbance;

• representation of old growth trees;

• maturity of regeneration;

• degree of structural diversity;

• nature and diversity of adjoining habitats;

• known/potential occurrence of fauna species of significance;

• presence of ground debris; and

• obvious presence of tree hollows/hollow logs and presence of any species
features (eg creeks, waterbodies, rocky outcrops, dense ground cover).
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Each evaluation comprised a numerical rating ranging from 0 (no value) to 6
(excellent value). The criteria used in the evaluation system was based on
accepted wildlife assessment criteria (Margules 1986).  Within each criterion,
the method of rating was standardised as far as possible. The individual
criteria ratings for each plot were then totalled and averaged to get an overall
rating for the habitat.  For the purposes of assessment, the fauna plot size was
determined visually and approximated a circular area, 80 m radius.

 Tree Hollow Counts

Two tree hollow counts were undertaken at each survey site.  This involved
one person slowly walking 100 m along the centre of a 100 x 40 m transect and
recording the species, height and number of hollows that could be easily
observed in trees within that transect.  This provided some qualitative data
about the number of hollow-bearing trees per hectare in each vegetation type.

In addition, a tree hollow assessment was undertaken at the site within the
Narrow-leaved Ironbark/Grey Box/White Feather Honeymyrtle Woodland
where Squirrel Gliders had been previously detected by spotlighting during
the February surveys (see Figure SIS-4 in Volume 4).

3.9.5 General, Significant and Threatened Fauna

The aim of these fauna surveys was to identify fauna assemblages and
provide information about the distribution and abundance of fauna both on
the subject site and throughout the study area, including threatened or
significant species.

Fauna survey techniques were undertaken by two teams of 2 or 3 people.
Because there were 9 survey sites and limits to the equipment and logistics,
not all survey techniques were replicated over all 10 nights.  For example, it
was not possible to survey all 9 sites, every night using harp nets, since only 2
harp nets and 2 teams were available (Figure SIS-4 in Volume 4).   Instead,
harp nets were rotated between sites, so that each site was sampled at least
twice during the survey period.

Tree-trapping and hair funnel surveys were undertaken at each survey site for
each of the ten nights of survey.  Survey techniques are detailed below.

 Diurnal Bird Census

Censuses were undertaken by at least two (three in some cases) observers
with binoculars between 7 am and 9 am on the mornings of 17 to 20 and 22 to
25 of April 2002 (NPWS 2001a).  Two census sites were located at the 50 and
150 points on randomly chosen 100 m transect.  The first census was
undertaken on the 50 m point and all birds seen and heard within a 50 m
radius were counted and recorded for 20 minutes.  The second census was
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undertaken on the 150 m point and all birds seen and heard within a 50 m
radius were counted and recorded for 20 minutes.  Times and site details such
as location and weather conditions were also recorded.

 Ecopro Surveys

Ecopros were set up to record birds and mammals sounds at sites 1A, 1B, 1C,
2B, 3A and 3C (Figure SIS-4 in Volume 4).  They were generally set up to
record evening and dawn calls of birds.  Tapes were analysed by Stephen
Debus, Zoological Consultant.

 Elliott Tree-trapping

One 100 m long trapping transect was located at each site (NPWS 2001a).
Each transect consisted of 10 B-size Elliott traps at 20 m intervals along the
transect, or where there was a large tree.  They were placed on brackets on the
trees between 1.5 to 2 m high on the western side of the trunk.   At site 3C, (in
regrowth vegetation) five Elliott traps were tied to branches and trunks of
trees because no brackets were available.

Traps were baited with a mixture of rolled oats, peanut butter, honey and
vanilla essence.  Traps were checked on the mornings of 17 to 20 and 23 to 26
April 2000.  The total number of Elliott trap nights was 720.

 Hair Funnels

One 100 m long trapping transect was located at each site, along the same
transect as the Elliott traps (NPWS 2001a).  Each transect consisted of 20
Faunatech hair funnels at 10 m intervals along the transect.  Funnels were
baited with a mixture of rolled oats, peanut butter, honey and vanilla essence.

Hair funnels were out for 10 days.  They were set on 16 April and collected on
26 April 2002.  The total number of hair funnel nights was 1,800.  Hairs
captured in the hair funnel were sent to David Read for identification.

 Harp Netting

Harp traps were placed in the flyways where possible at survey sites (NPWS
2001a).  Three harp traps were used every night, at different survey sites.  This
was repeated where possible the following night.  The survey sites were
varied so that most survey sites were surveyed for at least two consecutive
nights (Table 3.1).

Harp traps were checked one hour after dusk and any bats captured were
placed in hessian bags and identified that night or the following day.  Traps
were checked within two hours after dawn and bats were retained and
released either that night or the following night.  The total number of harp
trapping nights was 24.
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Table 3.1 Harp Netting Survey Sites

Site Date (April 2002) No. of trap
nights

15 16 17 18 19 20 21 22 23 24 25 26
1a x x x 3
1b x x x 3
1c x x 2
2a x x x 3
2b x x x 3
2c x x 2
3a x x x 3
3b x x x 3
3c x x 2

Total trap nights 24

1. x = sampled using harp net.

 All-night Anabat Detection

Two all-night Anabat detectors (using a delay switch) were used over 8 nights
from 16 to 19 April and from 22 to 25 April 2002 (NPWS 2001a).  Two different
sites were surveyed by one detector each at the same time per night.  This was
usually repeated the following night at the same site.  The survey sites were
varied so that most survey sites were surveyed for at least two consecutive
nights (Table 3.2).

Anabat detectors were signal activated and recorded all night and were placed
in flyways where possible and recorded from dusk until dawn. Bat tapes were
analysed by Greg Richards of Greg Richards and Associates Pty Limited.

Table 3.2 All-night Anabat, Stagwatching and Spotlighting Survey Sites

Site Date (April 2002) No. of
survey
nights

15 16 17 18 19 20 21 22 23 24 25 26
1a x x 2
1b x x 2
1c x x 2
2a x x 2
2b x x 2
2c x 1
3a x x 2
3b x x 2
3c x 1

Total survey nights 16
1. x = sampled using Anabat detector with delay switch, by stagwatching and spotlighting.
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 Stagwatching

Stagwatching surveys were conducted over eight nights from 16 to 19 April
and from 22 to 25 April 2002 (NPWS 2001a).  Two different sites were
surveyed by two ecologists at the same time per night.  The survey sites were
varied so that most survey sites were surveyed for at least two consecutive
nights (Table 3.2).

At each site a stag was located and surveyed visually by two people from
dusk for 40 minutes.  One handheld Anabat detector and spotlights were also
used to survey the stag during this time.

 Hand-Held Anabat Detection

One handheld Anabat detector was used to survey bats during stagwatching
surveys and also during spotlighting surveys.  Bat tapes were analysed by
Greg Richards of Greg Richards and Associates Pty Limited.

 Spotlighting

Spotlighting surveys were conducted over 8 nights from 16 to 19 April and
from 22 to 25 April 2002 (NPWS 2001a).  Two different sites were surveyed by
two ecologists at the same time per night.  The survey sites were varied so that
most survey sites were surveyed for at least two consecutive nights (Table 3.2).

At each site, a transect along tracks or through the vegetation was surveyed
by two people using two spotlights for 40 minutes.  All species detected
during spotlighting were recorded.  Opportunistic reptile searches were also
undertaken during spotlighting, which included looking under decorticating
bark, ground debris and rocks.

 Owl Call Playback

Owl call playback was undertaken over seven nights from 17 to 19 April and
from 22 to 25 April 2002 (NPWS 2001a).  Only the subject site was surveyed
(sites 1A, 1B and 1C).  One site was surveyed by two ecologists per night.  The
survey sites were varied so that most sites were surveyed for at least two
consecutive nights (Table 3.3).

Owl call playback commenced at 2 am.  Species that were broadcast include
the Powerful Owl, Barking Owl and the Masked Owl.  Playback involved an
initial 10 minute listening period.  This was followed by a 5 minute broadcast
and 10 minute listening period for each species.  Spotlighting for owls was
undertaken at the end of this sequence.
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Table 3.3 Owl Call Playback Survey Sites

Site Date (April 2002) No. of
survey
nights

15 16 17 18 19 20 21 22 23 24 25 26
1a x x 2
1b x x x 3
1c x x 2

Total survey nights 7

1. x = sampled by Owl Call Playback

 Reptile Searches

Reptile searches were undertaken over 8 nights from 16 to 19 April and from
22 to25 April 2002 (NPWS 2001a).  Surveys were replicated on the subject site
(sites 1A, 1B and 1C) throughout the two weeks, although some other sites
also received dedicated searches.  Each site was surveyed by one team of a
minimum of two ecologists (sometimes four) for at least 40 minutes between
8.30 pm and 9.30 pm (Table 3.4).

Surveys involved active searching under debris, leaf litter, logs, rocks, ant
nests, on the trunks of trees, underneath decorticating bark of large ironbarks
and stags, beneath dumped building rubbish such as corrugated iron sheets
and under logs and branches in windrows.

Table 3.4 Reptile Search Survey Sites

Site Date (April 2002) No. of
survey
nights

15 16 17 18 19 20 21 22 23 24 25 26
1a x x x x x x 6
1b x x x x x x x 7
1c x x x x x x x x 8
2a
2b
2c x 1
3a
3b x x 2
3c

Total survey nights 24

1. x = sampled by dedicated reptile searches.
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3.10 SURVEY EFFORT

Survey effort for each survey technique during the three survey periods is
summarised in Table 3.5.

Survey effort for birds, frogs and reptiles was complimented by opportunistic
searches during the surveys of 11 to 15 February and 15 to 26 April 2002.
Opportunistic searches involved searching for these fauna when walking or
driving between sites or during breaks on the site.  A number of threatened
birds were detected using this method.

3.11 WEATHER CONDITIONS

Weather conditions were noted during surveys (Table 3.6).  It was generally
warm during the day and mild in the evening with the highest temperatures
in the early afternoon.  There was minimal rainfall and low wind and the
cloud cover varied from clear sky to full cloud cover daily and nightly.  Moon
phases were generally conducive to bat detection since the moon was new
during February surveys and at the beginning of the April surveys.

These conditions were appropriate to detect the majority of affected and
potentially affected species that are the focus of this SIS.  However earlier
summer surveys would have increased the chances of detecting some species
such as reptiles and amphibians if they were present on the subject site.  The
conditions were adequate for detecting bats but earlier surveys in warmer
conditions are likely to have recorded a greater number of bats within the
study area.  Consequently, this report has assumed the presence of such
species that may have been undetectable where potential habitats occur on
site.  This has enabled the formulation of mitigation measures for such species
as a precautionary measure.
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Table 3.5 Survey Effort

Survey Technique Survey Periods Total

14-15 January 11-15 January 15-26 April
Targeted search for Lobed Blue-grass 12 person hours - - 12 person hours
Dedicated searches for other threatened flora - 5 person hours 14 person hours 19 person hours
Flora quadrats - 24 person hours 52 person hours 76 person hours
Habitat assessment - 2 person hours 1.5 person hours 3.5 person hours
Habitat usage - 5 person hours 10 person hours 15 person hours
Habitat evaluation - - 1.5 person hours 1.5 person hours
Tree Hollow Counts - - 1.5 person hours 1.5 person hours
Bird transects - 5 person hours - 5 person hours
Bird censuses - - 22.6 person hours 22.6 person hours
Ecopro surveys - - 9.7 recording hours 9.7 recording hours
Ground Elliott tapping - 200 trap nights - 200 trap nights
Tree Elliott trapping - - 960 trapping nights 960 trapping nights
Ground hair funnels - 560 funnel night 1800 funnel nights 2360 funnel nights
Tree hair funnels - 91 funnel nights - 91 funnel nights
Harp netting - - 24 trap nights 24 trap nights
All-night Anabat recording - - 16 recording nights 16 recording nights
Handheld Anabat recording -  4 anabat hours 14 anabat hours 14 anabat hours
Stagwatching - 10 person hours 32 person hours 42 person hours
Spotlighting - 10 person hours 21.3 person hours 31.3 person hours
Owl call playback - 7.3 person hours 13 person hours 21.3 person hours
Reptile and amphibian searches - 8 person hours 15.6 person hours 23.6 person hours
Notes: Survey effort for period 15-26 April includes surveys on the subject site and in adjacent areas west of Wallaby Scrub Road.
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Table 3.6 Weather Conditions During Surveys

Weather Parameter January February April
14 15 11 12 13 14 15 15 16 17 18 19 20 21 22 23 24 25 26

Temperature 9 am (oC) 19.9 23.5 18.2 19.6 20.5 20.5 19.4 20 18.4 19 18.8 20 20 20 20.4 17.4 17 17 17
Relative Humidity 9 am (%) 73 66 52 69 91 83 85 85 96 94 88 77 59 60 77 98 95 95 95
Cloud Cover am (8ths of sky) 3 4 0 4 7 5 2 7 8 8 7 2 - 2 8 7 0 3 -
Wind Speed 9 am (km/hr) 0 4 9 5 0 2 0 4 0 2 0 0 9 0 18 0 0 0 0
Wind Direction 9 am - NE W SW - SE - SE - SSW - - NW - SW - - - -

Maximum Temperature (oC) 28.6 33.2 26.9 26.5 27.2 28.8 29.5 26.4 25.4 26 24.8 28.2 28 27.6 24.2 26.1 28.5 29.8 30
Minimum Temperature (oC) 13.1 15.2 11.5 15 17.5 14.5 14.9 15 14.3 15.5 13.2 12.8 12.4 12.6 17.7 12.8 10 10.4 11
Rainfall (mm) 0 0 0 0.1 2 0 0 0 0 0 1 0.2 0 0 0 0.4 0 0 0

Temperature 3 pm (oC) 27.6 29.4 26.5 26 27.2 28 28.5 - 25 24.5 23.3 - - 25.8 - 24.5 27.5 28.4 30
Relative Humidity 3 pm (%) 46 44 31 52 58 51 54 - 54 65 68 - - 50 - 63 47 49 42
Cloud Cover 3 pm (8ths of
sky)

5 5 6 6 4 4 5 - 6 7 3 - - 5 - 4 2 - 5

Wind Speed 3 pm (km/hr) 11 5 0 9 15 18 9 - 0 9 18 - - 0 - 0 0 0 11
Wind Direction 3 pm ESE E - E E ENE SE - - SW W - - - - - - - W

Moon Phase (8ths) 0 1 0 1 1 2 2 1 2 2 3 3 4 4 5 5 6 6 7
Notes: Data from Bureau of Meteorology (BOM) Singleton Weather Station.

- indicates that no recordings were made by BOM.
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4 RESULTS

4.1 INTRODUCTION

This section provides information about the vegetation communities, fauna
habitats and species that are known from the study area and adjacent
environments.  It includes a discussion of both protected and threatened flora
and fauna, including threatened species required for this SIS.

4.2 LOCALITY AND STUDY AREA

4.2.1 Locality

 Location and Topography

The locality is defined as a 10 km radius around the subject site
(approximately 7,854 hectares in area) and is shown in Figure SIS-1 in
Volume 4.  It is situated within the Hunter Valley in the Sydney Basin interim
biogeographic region (Thackway and Cresswell 1995; EA 2000) and the
botanical subdivision of the North Coast (Fairley and Moore 1989; Harden
1990).

The study area is located on the ‘Branxton’ and ‘Jerry’s Plains’ Soil Landscapes
(Kovac and Lawrie 1991).  The majority of the locality consists of the Central
Lowlands landscape, which extends from Murrurundi to Branxton and was
formed from relatively weak Permian sediments.  It includes undulating to
flat land on either side of Wollombi Brook and its confluence with the Hunter
River and the predominant land use is cropping and grazing agriculture.  The
remainder of the locality includes rugged escarpments (the edges of Wollemi
National Park) to the southeast and west.

Surrounding mines include Hunter Valley Operations to the north, Wambo
Mine to the north west, MTCL to the south east and Mount Thorley
Operations and Bulga Mine to the south.  In the south east is the Mount
Thorley Industrial Area and to the east are a number of intensive agricultural
land uses located on the alluvial floodplain of the Hunter River.  To the west
are a number of agricultural land uses, including a poultry hatchery.  The
villages of Bulga and Warkworth are located approximately 7.25 km south
west and approximately 6.5 km north west of the centre of the mine,
respectively.

The local landscape character determines the surrounding agricultural land
uses.  More intensive agriculture is largely restricted to rich alluvial soils that
occur in narrow corridors along the floodplains of the Hunter River and
Wollombi Brook, to the north, east and west of the site.  Intensive agricultural
uses include dairy and beef cattle grazing on improved and non-improved
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pasture, fodder cropping and the running of horses.  The undulating
hillslopes in the surrounding areas are generally used for grazing on non-
improved pasture.

The area in the immediate vicinity of Warkworth Mine is dominated by coal
mines and associated industry as shown in Figure SIS-1 in Volume 4.

 Climate

The eastern part of the Hunter Valley is influenced by coastal weather
patterns and receives greater rainfall than the western part, which is
influenced by more inland weather patterns.  Singleton has about 118 rainfall
days per year (Cohn 1994).  The study area has a peak in rainfall during
summer (55-60 mm per month) compared with approximately 30 mm in
winter.  Summer temperatures have a mean maximum of 23.9 °C at Cessnock
and winters are mild (mean minimum of 11 °C at Cessnock).  Further details
on climate is provided in Chapter 7 of the EIS.

 Regional  and Local Connectivity

Due to the level and nature of fragmentation of remnant patches of bushland
in the locality, migratory species such as birds would be able to more easily
make use of regional corridors.  Though these species are highly mobile,
patches of bushland in the landscape are also important resting and foraging
areas on their migratory route.

Regional corridor routes in the locality that are likely to be used the most by
migratory or nomadic species in the Sydney Basin and (adjacent North Coast)
region are shown in Figure SIS-1 in Volume 4 and are likely to include:

• from the Upper Hunter Valley through remnant patches near Jerrys Plains,
east or west of Wambo Mine, through the study area and west of
Warkworth Mine, Mount Thorley Operations and Bulga Mine to the south
towards Broke, Mudies Creek and the Lower Hunter Valley and coastal
lowlands; and

• from the Upper Hunter Valley through Jerrys Plains, as above, but on
reaching the study area, through remnant vegetation to the north of
Warkworth Mine and over the Hunter River to the north east and
potentially to the coastal lowlands and ranges.

Migratory species that travel from Wollemi National Park may also use the
locality as a first stop while traversing the Hunter Valley to the ranges on the
north of the valley.
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These routes would provide a stepping stone and corridor for many of the
more mobile species (eg bats, birds and wallabies) and facilitate gene flow, for
example between the Upper and Lower Hunter Valley or between the ranges
on the north and central coasts.

These routes are less likely to be used for the local dispersal and colonisation
of flora and fauna that are less mobile, such as ground mammals, amphibians
and reptiles and sedentary birds.  The success of dispersal and colonisation
would depend on the extent of local fragmentation and the ability of species to
disperse into adjacent suitable habitat.

 Drainage

The locality is drained by Wollombi Brook and the Hunter River.  These
catchments include some of the rugged landscapes in Wollemi National Park
as well as undulating land and floodplains along these watercourses.

Tributaries of Wollombi Brook in the west of the locality include Wambo and
North Wambo Creeks.  Sandy Hollow Creek is located on the subject site and
runs  north towards the Hunter River.  The area west of Wallaby Scrub Road
is relatively flat with impeded drainage.  An unnamed ephemeral creek runs
to the west from the subject site across Wallaby Scrub Road to Wollombi
Brook.

 Vegetation and Habitat

The vegetation in the locality has been extensively cleared since European
settlement (Peake 2000).  The Hunter Valley is one of the nations most
productive agricultural regions with a diverse range of land uses such as beef
cattle grazing, dairying, cropping, viticulture, horticulture, urban areas, State
Forests, military bases and coal mining (Peake 2000).

The locality includes a large patch of fragmented remnant bushland located
east and south of the Wollombi Brook and the Hunter River respectively (the
study area).  The subject site is located on the eastern part of the study area.
Other smaller and more fragmented patches of remnant bushland in the
locality occur north west of Wollombi Brook.  Most of the vegetation in the
west of the study area (west of Wollombi Brook) consists of sandstone
associated vegetation on rugged escarpments in Wollemi National Park.
However, on the more undulating land at the base of the escarpments there
are scattered lowland remnants.

4.2.2 Study Area and Subject Site

The study area consists of the subject site, which is located east of Wallaby
Scrub Road and west of Warkworth Mine’s current consent limit and is
bounded to the west by Wollombi Brook, to the north by the Hunter River, to
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the east by Warkworth Mine and to the south by Mount Thorley Operations
and substantially cleared farming land (Figure SIS-1 in Volume 4).  This is an
arbitrary study area that aims to encompass the large patch of remnant
bushland between Wollombi Brook and Warkworth Mine that could be
indirectly impacted by the proposal.

The subject site is owned under freehold by WML and is contained within the
Mining Lease held by WML.  The majority of the subject site is currently used
for grazing.  It contains a mixture of cleared pasture, regrowth woodland and
woodland.  An area of dry sclerophyll woodland and regrowth woodland of
varying quality occurs in the northern part of the subject site.  Regrowth
woodland and cleared lands occur within the centre and south of the subject
site.  All of the woodland on the subject site appears to have been
logged/cleared over the last 50 years and is bisected by roads, tracks and
powerline easements.

The landscape is dominated by moderate to gentle undulating slopes, with
several locally dominant smaller ridges.  Saddleback Ridge forms the main
north-trending ridge through the middle of the subject site.  The highest point
on the subject site is 165 metres AHD and occurs on the southern part of
Saddleback Ridge.  The ridge slopes northwards towards the junction of
Sandy Hollow and Dights creeks, where prior to mining, it was only 70 metres
AHD.  The ridge is now intersected by current mining operations in the West
Pit.

More detailed descriptions of the vegetation and habitats of the study area
and subject site are provided in Section 4.3.

4.3 GENERAL FLORA AND FAUNA

The study area supports a range of woodland, regrowth and pasture areas
that have experienced different disturbance regimes in the past such as
clearing, grazing and fire.  These areas support a large number of native plant
species, as well as introduced plants species.

Introduced plant species are abundant in areas that have been most recently
disturbed such as along cleared road and track edges, around dams and in
improved pasture.  They include a range of pasture grasses and weeds,
including several species of noxious weeds.  A list of native and introduced
plant species is provided in Annex C.

The study area also supports a range of native and introduced fauna species.
Different groups of native fauna appear to be associated with vegetation of
different regrowth age and structure, reflecting past disturbance regimes.
These provide particular habitat resources, including hollow-bearing trees in
woodland and a mosaic of regrowth and open grassland areas.
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Birds are particularly well represented in the woodland and regrowth areas.
Other fauna include ground and arboreal mammals, reptiles and amphibians.
Introduced fauna such as wild dogs and rabbits are widespread throughout
the study area, especially in areas that have been most recently disturbed or
where grazing currently occurs.  A list of the animal species recorded in the
study area is provided in Annex C.

4.3.1 Soils

The majority of the subject site includes Branxton and Jerrys Plains Soil
Landscapes (Kovac and Lawrie 1991).  Soil unit classifications included the
following (Global Soil Systems 2002):

• Red Duplex Loam (dark brown loamy surface horizon which grades to a
reddish brown medium clay on the central ridge and southeastern corner);

• Yellow Brown Duplex Loam (brown loamy surface horizon which grades
to a yellowish brown mottled light clay on the ridge);

• Grey Brown Gradational Loam (brownish black loam which grades to a
greyish brown sandy clay loam and eventually into a sandy clay on top of
the central ridge);

• Brown Duplex Loam (brown loam surface horizon which grades to a grey
brown sandy clay and to a mottled light medium clay in the north of the
study area and west of Sandy Hollow Creek);

• Yellow Duplex Sandy Loam (dark brown sandy loam surface horizon
which grades to a brown sandy clay loam and to a yellowish brown light
clay over the majority of the subject site); and

• Uniform Sand (uniform deep Cainozoic windblown sands grading to a
sandy loam in an isolated area on the north western boundary of the
subject site).

4.3.2 Vegetation Communities

 Introduction

Vegetation types on the subject site and in the study area include cleared land,
native pasture, areas of open regrowth dominated by saplings and areas of
older regrowth woodland.  The quality of this vegetation varies due to past
disturbance regimes such as clearing, logging and different grazing regimes
over the last 50 years.  Other disturbances include roads, powerline
easements, two dwellings and dirt tracks across the landscape which have
created a mosaic of vegetation and cleared areas.
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 Aerial Photographs

Aerial photographs from 1963, 1979 and 1998 are shown in Figure EIS-3, Figure
EIS-4 and Figure EIS-5 in Volume 4 respectively.   The most recent aerial
photograph (2002) of the study area is shown in Figure SIS-4 in Volume 4.

• 1963

In 1963, almost the entire subject site had been cleared, probably for grazing.
Some mature trees were retained along fencelines and as isolated individuals
in cleared land.  The remainder of the study area had also experienced
extensive clearing, also leaving some mature trees.  Some patches of more
densely vegetated land occur between Wollombi Brook and Wallaby Scrub
Road and to the north of Jerry’s Plains Road.

• 1979

In 1979, 16 years later, extensive regrowth of some of the cleared areas on the
subject site and in the remainder of the study area had occurred, probably in
response to a cessation or lowering of grazing pressure.  Other areas appear to
have remained cleared probably because of continued grazing and/or
slashing.  In addition, some thicker areas had been cleared, such as the small
round patch of vegetation in the centre of the lower half of the subject site, as
well as some areas north of Jerry’s Plains Road.

Overall there appears to be a large area of denser regrowth vegetation in the
study area.  This is evident in the north of the subject site and on the land
between Wollombi Brook and Wallaby Scrub Road.

• 1998

In 1998, another 19 years later, the grazing and disturbance regimes of 1979
appear to have been maintained to some degree, resulting in the regrowth
areas becoming denser and in the maintenance of more open cleared areas.
However, some regrowth of young saplings has occurred beneath remnant
mature trees on the subject site and within other areas previously cleared in
the study area.

• 2002

The current state of vegetation communities appears to be similar to 1998.  No
major changes in land use appear to have taken place.  Regrowth areas have
appeared to become more dense and cleared areas appear to have been
maintained by grazing.  Current vegetation within the study area is described
in more detail below.

 Vegetation Communities

The vegetation of the subject site and study area, with locations of vegetation
quadrats is shown in Figure SIS-5 in Volume 4.  The locations of the quadrats
on the subject site and in the study area indicate areas where ground-truthing
has included flora quadrat surveys.
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Vegetation community classification and boundaries on the subject site are
generally similar to draft vegetation mapping undertaken by HCMT (Peake
2000) (see Section 3.6).  Survey effort was concentrated at sample sites on the
subject site and adjacent parts of the study area west of Wallaby Scrub Road.
Therefore vegetation communities on the subject site and at these locations
have been verified at a relatively high level of accuracy.

Vegetation communities surrounding the survey locations were ground-
truthed by visual assessment.  However, in other parts of the study area most
of the vegetation community boundaries of HCMT (Peake 2000) have been
retained, since access to these areas was not feasible due to the location of
access tracks and dense vegetation.

A large area of dry sclerophyll woodland and regrowth woodland of varying
quality occurs in the northern half of the subject site.  Regrowth woodland
and cleared land occurs within the centre and south of the site.

Each vegetation community that has been surveyed for this SIS, and the areas
on the subject site are shown in Table 4.1.  Descriptions of each surveyed
vegetation type on the subject site are provided in Annex D and photographs
are provided in Volume 4.  The local and regional significance of these
communities is discussed in Section 4.3.7.

Table 4.1 Vegetation Communities and Approximate Areas

Vegetation Community
Subject Site

(ha)
Study Area

(ha)
On the Subject Site
Narrow-leaved Ironbark/Grey Box/White Feather
Honeymyrtle Woodland

89.0 592.4

Narrow-leaved Apple/Coastal Banksia Woodland 36.5 258.7
Narrow-leaved Ironbark/Bulloak Woodland (regrowth) 166.7 792.6
Spotted Gum/Narrow-leaved Ironbark Woodland (regrowth) 2.7 28.9
Bulloak Woodland (regrowth) 16.5 59.0
Native pasture 177.0 341.3
Cleared land 80.3 3,027.0
Within Remainder of the Study Area
Acacia saliciformis Woodland 0 0.3
Blakely's Red Gum Woodland 0 4.0
Coastal Banksia Low Woodland 0 63.6
Forest Red Gum Woodland 0 5.8
Grey Box/Narrow-leaved Ironbark Woodland 0 791.7
Grey Box/Narrow-leaved Ironbark Woodland(regrowth) 0 296.5
Grey Ironbark Woodland 0 1.0
Hemlock* Shrubland 0 1.1
Narrow-leaved Ironbark/Grey Box Woodland 0 47.8
River Oak Woodland 0 8.9
Slaty Box Woodland 0 1.4
TOTAL 568.7 6,322.0

1. * = introduced species
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• Narrow-leaved Ironbark/Grey Box/White Feather Honeymyrtle
Woodland

This community occurs on higher ground in the north of the subject site and
also occurs north of Jerry’s Plains Road.  It has been disturbed by past
clearing, erosion, tracks, roads, dam construction and widespread dumping of
rubbish.  It is a structurally and floristically variable community with
scattered mature eucalypts but is generally dominated by younger and shorter
trees.  In some places there is a thick shrub layer dominated by White Feather
Honeymyrtle with a sparse ground layer, however, where there are fewer
shrubs there is a denser grassy ground layer.  There are also small patches
dominated by White Cypress Pine (Callitris glaucophylla) in the eastern portion
of this community.  Introduced flora species are dominant in disturbed areas
such as roads and tracks.  The total weed cover in the community is estimated
to be 5 %.

• Narrow-leaved Apple/Coastal Banksia Woodland

This community occurs in a u-shaped band on silaceous sands in the north
west of the subject site, adjacent to the Narrow-leaved Ironbark/Grey
Box/White Feather Honeymyrtle Woodland.  Large occurrences of this
community are allocated in a broad band immediately west of Wallaby Scrub
Road and in the south-west of the study area adjacent to Wollombi Brook.
The sandy soils support floristically different assemblages of species than the
surrounding vegetation, which occurs on the more clay-dominated soils.
Introduced species are dominant where it has been disturbed by past clearing,
tracks, roads and cultivation of an orchard.  The total weed cover in this
community is estimated to be 2 %.

• Narrow-leaved Ironbark/Bulloak Woodland (regrowth)

This community occurs in a mosaic with Native Pasture and Cleared Land in
the east and south of the subject site.  It is occurs immediately north of the
subject site on both sides of Jerry’s Plains Road, and in the south of the study
area west of Wallaby Scrub Road.  It is floristically similar to Narrow-leaved
Ironbark/Grey Box/White Feather Honeymyrtle Woodland, but varies in the
dominant species and structural characteristics, since clearing and grazing
pressure eased at a comparatively later time.  Disturbances include introduced
flora along roads, fences and around dams and eroded areas.  The total weed
cover in this community is estimated to be 8 %.

• Spotted Gum/Narrow-leaved Ironbark Woodland (regrowth)

This community occurs along Wallaby Scrub Road within the south-western
corner of the subject site.  It also occurs in small patches south of the subject
site and near The Putty Road.  The tree layer is dominated by Spotted Gums
(Corymbia maculata) and the dominant shrub and ground layer species are
similar to Narrow-leaved Ironbark/Bulloak Woodland (regrowth).  The total
weed cover in this community is estimated to be 5 %.
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• Bulloak Woodland (regrowth)

This community occurs in the south of the subject site adjacent to The Putty
road, frequently on land that has been disturbed for erosion and run-off
control purposes.  It also occurs in patches south of the subject site near
Wallaby Scrub Road.  It is similar in structure and floristics to Narrow-leaved
Ironbark/Bulloak Woodland (regrowth), but is dominated by young and
mature Bulloaks and contains far fewer mature or young regrowth eucalypts.
The shrub layer is usually thick and the ground layer is usually sparse.
Introduced species are common.   The total weed cover in the community is
estimated to be 10 %.

• Native Pasture

This community occurs throughout the middle and eastern part of the subject
site in a mosaic with regrowth and woodland communities and Cleared Land.
There are some patches of this community within Narrow-leaved
Ironbark/Grey Box/White Feather Honeymyrtle Woodland.  Native grasses
usually dominate this community.  Introduced grasses and herbs are also
present, especially along areas that have been disturbed for run-off control or
disturbed by cattle.  The total weed cover in this community is estimated to be
10 %.

• Cleared Land

This community occurs in a mosaic with the previous communities in the east
of the subject site.  It consist of pasture improved land that is dominated by
introduced pasture species and is regularly grazed by cattle.  The total weed
cover in this community is estimated to be 40 %.

4.3.3 Major Habitat Features

The varying degrees, age and types of past disturbances have created a mosaic
of fauna habitats that support a wide range of fauna species and assemblages
across the study area.  Roads and tracks are located across the subject site and
in some places have been overgrown.  Sheet erosion and mild gully erosion
are also present in the woodland in the north of the subject site.

On the subject site, habitats range from woodland dominated by native plant
species with microhabitats for a wide range of fauna species, to regrowth
woodland, to open pastures dominated by introduced plant species that
provide limited habitat for fauna.  These habitats are generally present within
the study area, north, west and south of the subject site.

Habitat for arboreal mammals such as gliders and possums is relatively
sparse, yet present in most of the woodland vegetation on the subject site
(including regrowth, which contains some sparse mature and dead trees with
hollows).  Resting and roosting habitat includes scattered trees with hollows,
and native vegetation in the tree, shrub and ground layers, which provides
foraging resources.
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Fallen logs and branches in the ground layer in the woodland and Bulloak
regrowth woodland provide ground-based refuge areas for small ground
mammals such as antechinus and native rats.  Introduced mice are also
present in these areas.  The siliceous sands provide habitat for the Common
Wombat (Vombatus ursinus) in which it can easily construct its burrows.
Woodland, regrowth and open grassy areas also provide resources for
macropods and introduced species such as wild dogs.

There is potential roosting and known foraging habitat for insectivorous bats
within the woodland and regrowth habitats on the site.  Abandoned buildings
also provide potential roosting habitat.  There are no culverts or mines that
would provide roosting habitat for bats on the subject site.

The native woodland and regrowth vegetation provides habitat for a wide
range of forest and woodland bird species.  Woodland habitats support
different birds species compared with regrowth habitats where birds that
prefer more open canopies and grassy areas are found.

Habitats for reptiles and amphibians include native and introduced grasses,
dumped rubbish, woodland and regrowth habitat of varying quality, farm
dams, rocky outcrops, Sandy Hollow creek and associated riparian vegetation,
dead trees, decorticating bark and logs and litter on the ground.

4.3.4 Fauna Habitat Evaluation

Table 4.2 presents an assessment of habitat values of the habitat types that
were assessed in the study area, including the subject site, based on the habitat
evaluation method described in Section 3.8.4.  The criteria used in the
evaluation system was based on accepted wildlife assessment criteria
(Margules 1986) using specific habitat features.  This method has been used to
provide information about habitats in other impact assessments (Martin 1995;
ERM 1999).

The low to moderate scores in the study area reflects the generally low habitat
value of regrowth woodland in the study area.  Past clearing and grazing has
reduced the habitat values of these vegetation types by reducing the
abundance of significant habitat features such as old growth trees, structural
diversity and ground debris and an increase in the level of disturbance.

On the subject site, Narrow-leaved Apple/Coastal Banksia Woodland and
Narrow-leaved Ironbark/Bulloak Woodland (regrowth) had slightly higher
scores than Dry Scleophyll Woodland (Narrow-leaved Ironbark/Grey
Box/White Feather Honeymyrtle Woodland).   This would have been due to
the relatively higher structural diversity, habitat features and significance for a
greater number of threatened species and regionally significant vegetation.
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Table 4.2 Summary of Habitat Evaluation

Habitat Type Average Habitat Value
Subject Site only Subject Site and

Study Area
Dry Sclerophyll Woodland* 2.4 2.6
Narrow-leaved Apple/Coastal Banksia Woodland 2.7 2.7
Narrow-leaved Ironbark/Bulloak Woodland
(regrowth)

2.7 2.8

Assessment Rating Scale
0 = No Value
1 = Very Low
2 = Low
3 = Moderate
4 = Moderately High
5 = High
6 = Excellent

1. This assessment provides comparative evaluation of habitats for a broad range of fauna.

2. It is likely that evaluation ratings would increase for some individual species according to
the status of the species and their dependence on specific habitat features.

3. * this includes sites 1A (Narrow-leaved Ironbark/Grey Box/White Feather Honeymyrtle
Woodland) and sites 2A and 3A (Grey Box/Narrow-leaved Ironbark Woodland).

4.3.5 Tree Hollow Density

Densities of hollow-bearing trees and hollows for the three main vegetation
communities are shown in Table 4.3.  It should be noted that not all trees
observed in these communities were hollow-bearing trees.

Table 4.3 Tree Hollow Density (Average number per hectare)

Habitat Type Subject Site Only Study Area
Hollow-

bearing trees
Hollows Hollow-

bearing trees
Hollows

Dry Sclerophyll Woodland* 5 22.5 12.5 35.8
Narrow-leaved Apple/Coastal
Banksia Woodland

5 5 3.3 5

Narrow-leaved Ironbark/Bulloak
Woodland (regrowth)

0 0 9.2 32.5

1. * this includes sites 1A (Narrow-leaved Ironbark/Grey Box/White Feather Honeymyrtle 
Woodland) and sites 2A and 3A (Grey Box/Narrow-leaved Ironbark Woodland).

The low densities of hollow-bearing trees in Narrow-leaved Ironbark/Grey
Box/White Feather Honeymyrtle Woodland on the subject site is likely to
have been underestimated.  This is because higher densities of hollow-bearing
trees were observed to occur in clumps in different locations and were not
scattered evenly through this community.  The overall higher densities of
hollow-bearing trees and hollows in the study area reflect the more evenly
scattered distribution of mature trees in areas west of Wallaby Scrub Road.
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The clumped and irregular nature of mature remnant trees in 1963 can be seen
in Figure EIS-3 in Volume 4.  A row of these trees (some of which contain
hollows) can be seen along a right-angle fenceline in the centre of the subject
site located between the present day Narrow-leaved Ironbark/Grey
Box/White Feather Honeymyrtle Woodland and Narrow-leaved
Ironbark/Bulloak Woodland (regrowth) communities.

No trees with hollows were detected in the Narrow-leaved Ironbark/Bulloak
Woodland (regrowth) on the subject site.  This reflects both the clumped
distribution and the actual low densities of hollow-bearing trees in this
community.  There are higher densities of trees with hollows in this
community throughout the study area outside the subject site.  The high
number of hollows per hectare also reflects the older age of trees in this
community located outside of the subject site.

There are generally very few hollows in Narrow-leaved Apple/Coastal
Banksia Woodland on the subject site and in the study area because the
dominant trees are not species that form hollows readily.

4.3.6 Fauna

A list of fauna species recorded on the subject site and in the study area is
provided in Annex C.  A total of 99 birds, 32 mammals (including 7
introduced mammals), 10 reptiles and 8 amphibians were recorded in the
study area.

On the subject site, a total of 47 birds, 27 mammals (including 7 introduced
mammals), 5 reptiles and 8 amphibians were recorded.  The population
distribution, conservation status, habitat values and utilisation of the subject
site and study area by threatened fauna is discussed in Section 4.7.

 Mammals

Squirrel Gliders were both trapped and detected by spotlighting within the
Narrow-leaved Ironbark/Grey Box/White Feather Honeymyrtle Woodland,
Narrow-leaved Apple/Coastal Banksia Woodland and Narrow-leaved
Ironbark/Bulloak Woodland (regrowth) communities on the subject site.  This
species was also detected outside of the subject site in the Narrow-leaved
Apple/Coastal Banksia Woodland community west of Wallaby Scrub Road
and in Grey Box/ Narrow-leaved Ironbark Woodland at Site 3A in centre of
the study area.

Brush-tailed Possums (Trichosurus vulpecula) and Ring-tailed Possums
(Pseudocheirus peregrinus) were recorded throughout the woodland and
regrowth habitat on the subject site and also in the study area.  Macropods
including the Eastern Grey Kangaroo (Macropus giganteus) and Red-necked
Wallaby (Macropus rufogriseus) were also recorded throughout all habitats on
the subject site and in the study area.
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Ground mammals, including the Bush Rat (Rattus fuscipes) and Yellow-footed
Antechinus (Antechinus flavipes), were recorded in the Narrow-leaved
Ironbark/Grey Box/White Feather Honeymyrtle Woodland.  The Yellow-
footed Antechinus was also detected in the Bulloak Woodland (regrowth)
community adjacent to The Putty Road.  The introduced House Mouse (Mus
musculus) was recorded in Narrow-leaved Apple/Coastal Banksia Woodland
on the subject site and west of Wallaby Scrub Road as well as in Grey Box/
Narrow-leaved Ironbark Woodland at Site 3A in centre of the study area.

A range of insectivorous microbats were detected using anabats and harp nets
across the whole study area.  This indicates that foraging and potential
roosting habitat occurs within woodland and regrowth vegetation both on the
subject site and in the remainder of the study area (Annex C).  Although no
surveys were undertaken over dams, these habitats are highly likely to
provide foraging resources for these species.

No Grey-headed Flying Foxes (Pteropus poliocephalus) or their camps were
detected.  However an unidentified flying fox (presumably a Grey-headed
Flying Fox) was recorded and they are expected to forage over the study area.

 Birds

A total of 99 birds species were recorded over the February and April surveys
(Annex C).  The majority of these species are widespread and/or abundant
species that commonly occur in woodland, regrowth and various other
habitats.

A total of 47 birds were recorded only on the subject site.  Twelve of these
species are water birds and are expected to occur within farm dams in other
locations in the study area.  Potential habitat for these species also occurs in
the remainder of the study area and it is expected that they would be detected
if more surveys are undertaken in the larger study area.

A total of 6 threatened birds were recorded in the study area and are
discussed in Section 4.7.  Calls of the Barking Owl were recorded on the
Ecopro at Site 1A.  However, these were likely to be recordings of Barking
Owl calls that were broadcast at a nearby site (site 1B) as part of the owl call
playback surveys.

 Reptiles And Amphibians

Relatively few reptiles were detected on the subject site and in the study area
(Annex C).  Species detected on the subject site include the Bearded Dragon
(Pogona barbata), Lace Monitor (Varanus varius), Delicate Garden Skink
(Lampropholis delicata), Eastern Brown Snake (Pseudonaja textilis) and Tree
Skink (Egernia striolata).  They were recorded in woodland and regrowth
habitat beneath rocks and under logs, beneath decorticating bark and in
crevices in trees and logs.
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All species that were detected on the subject site were also recorded in other
habitats within the study area, apart from the Eastern Brown Snake, which
was detected only in Narrow-leaved Ironbark/Bulloak Woodland on the
subject site (as a snake skin at site 1C).

Other species that were recorded in other parts of the study area include the
Eastern Long-necked Turtle (Chelodina longicollis), Rainbow Skink (Carlia
tetradactylus) and the Wood Gecko (Diplodactylus vittatus).  It is expected that
more surveys of the study area in warmer weather conditions would record
these species as well as additional lizards, skinks, dragons, snakes and geckos.

4.3.7 Local and Regional Significance

The subject site is part of an important regional connectivity and dispersal
corridor.  It provides corridor habitat across the Hunter Valley for highly
mobile migrating and nomadic species such as birds and insectivorous bats, as
well as local dispersal habitat for plants and sedentary or territorial birds,
mammals, amphibians and reptiles.  Analysis of past aerial photos suggests
that woodland and regrowth vegetation communities have probably not been
cleared since 1963 and have been regenerating for 39 years.

 Flora

Peake (2000) suggests that a number of vegetation associations in the mid-
Hunter are uncommon and possibly threatened on a regional basis and are
described as of Preliminary Regional Importance.  This includes the
association called Warkworth Sands (Narrow-leaved Apple/Coastal Banksia
Woodland), which occurs within the study area.  This community may be
nominated for listing as an endangered ecological community under the TSC
Act in the future (Peake 2000).  No other vegetation associations in the mid-
Hunter have been listed under the TSC Act or EPBC Act (Peake 2000).

Other associations of preliminary Regional Significance include ‘Corymbia
maculata and various co-dominants’, which is a forest on clayey soils often
with Narrow-leaved Ironbark (Peake 2000).  This community may be related
to Spotted Gum/Narrow-leaved Ironbark Woodland (regrowth) which occurs
on the edge of the subject site and in the area south of the subject site in the
study area.  No other vegetation communities in the study area are likely to be
of regional significance.

One Rare or Threatened Australian Plant (RoTAP) (Briggs and Leigh 1995)
Grevillea montana occurs on the edges of Narrow-leaved Apple/Coastal
Banksia Woodland on the subject site.  This species has a RoTAP code of 2VC
which indicates that it has a geographic range of less than 100 km, is
vulnerable (at risk of disappearing from the wild in 20-50 years) and at least
one population is reserved (Briggs and Leigh 1995).
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 Fauna

One fauna species of regional significance, the Common Wombat, was
recorded in the Narrow-leaved Apple/Coastal Banksia Woodland.  Within the
study area, it appears that individuals are restricted to sandy soil, since no
burrows were recorded in other soil types.

The study area also provides a regional corridor function for
migrating/nomadic bird species such as some honeyeaters, the White-
throated Needletail (Hirundapus caudacutus), Black-faced Monarch (Monarcha
melanopsis) and Rufous Fantail (Rhipidura rufifrons).  The Yellow-faced
Honeyeater (Lichenostomus chrysops) is a migratory species that was observed
in the thousands flying over the site in a generally eastern direction during the
April surveys.

4.3.8 Matters of National Environmental Significance

Matters NES that could have been recorded on the subject site or that have the
potential to occur in the study area include threatened species and migratory
species.  These are listed in Table 4.4.

All of the endangered and vulnerable species in Table 4.4 have been identified
as affected species as part of this SIS.  Their abundance and distribution in the
study area and potential impacts and amelioration measures are discussed in
the following sections.

Movement corridors for migratory species have also been discussed above.

Table 4.4 Matters of National Environmental Significance

Species or Community Status Likelihood of occurrence
Flora
Illawarra Greenhood (Pterostylis
gibbosa)

V Not recorded.  Potential to occur in woodland
on the subject site and study area

Slaty Red Gum (Eucalyptus glaucina) V Not recorded.  Potential to occur in woodland
on the subject site and study area

Grassy White Box Woodlands E Not recorded. Unlikely to occur.
Fauna
Regent Honeyeater (Xanthomyza
phrygia)

E Recorded on subject site

Swift Parrot (Lathamus discolor) E Recorded on subject site
Large-eared Pied Bat (Chalinolobus
dwyeri)

V Not recorded. Potential to occur on subject site
and study area.

Green and Golden Bell Frog (Litoria
aurea)

V Not recorded.  Potential to occur on the subject
site and study area

White-throated Needletail
(Hirundapus caudacutus)

M Recorded on the subject site.

Rufous Fantail (Rhipidura rufifrons) M Recorded on the subject site.
White-bellied Sea Eagle (Haliaeetus
leucogaster)

M Not recorded.  Database records in the study
area. Potential to occur.

Black-faced Monarch (Monarcha
melanopsis)

M Not recorded.  Database records in the study
area. Potential to occur.

1. V = Vulnerable
2. E = Endangered
3. M = Migratory
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4.4 SUBJECT SPECIES AND AFFECTED SPECIES

The NPWS Director-General’s requirements for this SIS listed species and
communities to be considered for inclusion as subject species or subject
communities (Annex A).  This list was refined to identify species that may be
affected by the proposal (affected species) based on the results of database
searches, vegetation mapping, habitat assessment and flora and fauna surveys
including targeted surveys.

Figure SIS-1 in Volume 4 shows the locations of database records of threatened
species within the locality.  These records are from the NPWS Wildlife Atlas
Database (February 2002), Birds Australia database (July 2002), the Hunter
Birds Observers Club (HBOC) (July (2002), Australian Museum database (June
2002) and the Sydney Royal Botanic Gardens (July 2002).  The vegetation and
habitat mapping and results of flora and fauna surveys have been provided in
Section 4.

There are 23 affected species and no affected communities (see Table 4.5).
These species have either been recorded within the study area and are likely
to be directly or indirectly affected, or are likely to occur within the study area
and are also likely to be affected (see Table 4.5).

This SIS provides a discussion of the local and regional abundance, local and
regional corridors, habitat assessment, conservation status, and assessment of
likely direct and indirect impacts on the affected species identified in Table 4.5.

Affected species that were actually recorded on the subject site during flora
and fauna surveys for this EIS and SIS include:

• Regent Honeyeater (Xanthomyza phrygia);

• Swift Parrot (Lathamus discolor);

• Squirrel Glider (Petaurus norfolcensis);

• Speckled Warbler (Pyrrholaemus saggitata);

• Brown Treecreeper (Climacteris picumnus victoriae);

• Grey-crowned Babbler (Pomatostomus temporalis temporalis);

• Little Bentwing-bat (Miniopterus australis);

• Large Bentwing-bat (Miniopterus schreibersii oceanensis); and

• Eastern Freetail-bat (Mormopterus norfolkensis).

One affected species, the Large-footed Myotis (Myotis adversus) was not
recorded on the subject site but was recorded within the study area during
flora and fauna surveys for the EIS and SIS.

Survey results and discussion of habitat utilisation of all affected species are
provided in Section 4.6 and 4.7.
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4.5 POTENTIAL OF OCCURENCE OF ENDANGERED ECOLOGICAL COMMUNITIES

The potential for the endangered ecological community of White Box Yellow
Box Blakely’s Red Gum Woodland to occur on the subject site was assessed by
analysis of the data collected during field surveys and comparing it to the
descriptions of this community in its Final Determination under the TSC Act.
The endangered ecological community listed under the EPBC Act, Grassy
White Box Woodlands, is included in White Box Yellow Box Blakely’s Red
Gum Woodland.

This community is found on relatively fertile soils of the table lands and
western slopes of NSW between the altitudes of 170 to 1200 m above sea level.
Characteristic tree species include those listed above in varying proportions or
combinations.  The closest known locations of this community to the subject
site are on the Merriwa plateau in the upper Hunter Valley, Goulburn River
National Park and western Wollemi National Park.  The Grey Box
communities of the lower Hunter Valley are not included in this community.

Although White Box and Blakely’s Red Gum occur in the vegetation
communities on the subject site, they are not the dominant or characteristic
species in these communities.  Also, some elements of White Box Yellow Box
Blakely’s Red Gum Woodland occur within vegetation on the subject site
including some species that have been listed as characteristic of this
community under the TSC Act.  However the majority of species in vegetation
communities on the subject site are not characteristic of White Box Yellow Box
Blakely’s Red Gum Woodland.

Therefore, vegetation on the subject site is not considered to be White Box
Yellow Box Blakely’s Red Gum Woodland for the following reasons.  The
subject site does not occur on relatively fertile soils of the table lands and
western slopes of NSW and does not occur above 170 above sea level.  In
addition, dominant species of vegetation communities on the subject site
include Narrow-leaved Ironbark and Grey Box, which are not characteristic of
White Box Yellow Box Blakely’s Red Gum Woodland.  Therefore, while the
subject site may contain some elements of this community, it is not considered
to be White Box Yellow Box Blakely’s Red Gum Woodland.

4.6 THREATENED FLORA

No threatened plant species were recorded on the subject site.  However, two
species, Slaty Red Gum (Eucalyptus glaucina) and the Illawarra Greenhood
Orchid (Pterostylis gibbosa) have the potential to occur on the subject site and
were identified as affected species.  Profiles of these species are provided in
Annex E.  Habitat values, utilisation, corridors and other known populations
in the locality are discussed below.
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4.6.1 Slaty Red Gum (Eucalyptus glaucina)

 Habitat Values, Utilisation And Corridors

This species was not recorded in the study area.  There is potential for Slaty
Red Gum to occur within the Narrow-leaved Ironbark/Grey Box/White
Feather Honeymyrtle Woodland on the subject site, and in other bushland
within the study area.  There is greater potential for it to occur within the
larger remnant of bushland west of Wallaby Scrub Road.  This is because the
subject site has been totally cleared in the past while the remainder of the
study area has not been as extensively cleared.

The study area is a potential dispersal corridor for this species since it is a
large remnant of regenerating bushland where grazing pressure has decreased
in the past 40 years.  This regeneration and the decrease in pressure from
grazing increase the chances of seedlings to successfully germinate and
establish.

 Other Known Populations

There are no database records for this species in the locality.  It is known to
occur at Singleton Army Base east of the locality (pers. comm.  Royal Botanic
Gardens Sydney).  The occurrence of a local population of this species in the
study area would be of significance to the viability of this species since it
would be the only record in the locality.

4.6.2 Illawarra Greenhood Orchid (Pterostylis gibbosa)

 Habitat Values, Utilisation And Corridors

This species was not recorded in the study area.  There is potential for
Illawarra Greenhood Orchid to occur within the Narrow-leaved
Ironbark/Grey Box/White Feather Honeymyrtle Woodland on the subject
site, and in other woodland within the study area.  There is greater potential
for it to occur within the larger remnant of bushland west of Wallaby Scrub
Road.  This is because the subject site has been totally cleared in the past while
most of the vegetation in the study area has not been so extensively cleared in
the last 40 years.

The study area is a dispersal potential corridor for this species since it is a
large remnant of regenerating bushland where grazing pressure has decreased
in the past 40 years.

 Other Known Populations

There are no database records for this species in the locality.  Within the
Hunter Valley, this species is known from one site at Milbrodale (NPWS 2000).
Therefore if this species were recorded in the study area it would represent a
significant local population.
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Table 4.5 Identification of Affected Species

Legislative StatusCommon
Name/Scientific Name TSC Act EPBC Act

Habitat Requirements Presence and Habitat Utilisation Affected Species

Plants
Lobed Blue-grass
(Bothriochloa biloba)

V V Eucalyptus woodland on basaltic hills and
grassland on drainage slopes on rich black
or red soil.

Potential habitat on the subject site.  Not
recorded on the subject site after targeted
surveys.  Unlikely to occur on the subject
site.

Unlikely to be affected.

Cynanchum elegans E E Ecotone between dry subtropical rainforest
and sclerophyll forest/woodland
communities.

No habitat on the subject site.  Not
recorded on the subject site.  Unlikely to
occur on the subject site.

Unlikely to be affected.

Darwinia biflora V V Edges of weathered shale-capped ridges,
where these intergrade with Hawkesbury
Sandstone.

No habitat on the subject site.  Not
recorded on the subject site.  Unlikely to
occur on the subject site.

Unlikely to be affected.

Dillwynia tenuifolia V V Dry sclerophyll woodland on sandstone,
shale or laterite, from the Cumberland
Plain and Blue Mountains to Howes Valley
area.

No habitat on the subject site.  Not
recorded on the subject site.  Unlikely to
occur on the subject site.

Unlikely to be affected.

Slaty Red Gum
(Eucalyptus glaucina)

V V Low coastal ranges and tablelands of
central New South Wales, Taree to Broke,
also near Casino.

Potential habitat on the subject site.  No
seasonal survey possible.  Potential to
occur on the subject site.

Potential habitat removed.
Affected Species.

Melaleuca groveana V - Grows in heath, often in exposed sites;
rare, restricted to higher areas, coastal
districts north from Port Stephens.

No habitat on the subject site.  Not
recorded on the subject site.  Unlikely to
occur on the subject site.

Unlikely to be affected.

Olearia cordata V V Dry sclerophyll forest and open shrubland
on sandstone chiefly from Wisemans Ferry
to Wollombi.

No habitat on the subject site.  Not
recorded on the subject site.  Unlikely to
occur on the subject site.

Unlikely to be affected.

Persoonia pauciflora E - Grey soils derived from silty sandstones of
the Farley Formation in dry sclerophyll

No grey soils derived from the
sandstones on the subject site.  Not

Unlikely to be affected.
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Legislative StatusCommon
Name/Scientific Name TSC Act EPBC Act

Habitat Requirements Presence and Habitat Utilisation Affected Species

woodland or open forest in the Hunter
Valley area.

recorded on the subject site after targeted
surveys.  Unlikely to occur on the subject
site.

Rufous Pomaderris
(Pomaderris brunnea)

V V In open forest, confined to the Colo River
and upper Nepean River.

No habitat on the subject site.  Not
recorded on the subject site.  Unlikely to
occur on the subject site.

Unlikely to be affected.

Illawarra Greenhood
Orchid (Pterostylis
gibbosa)

E E Open forest or woodland on flat or gently
sloping poorly drained soils.

Potential habitat on the subject site.  No
seasonal survey possible.  Potential to
occur on the subject site.

Potential habitat removed.
Affected Species.

Austral Toadflax
(Thesium australe)

V V Grassland or woodland, often in damp
sites; widespread but rare.

Potential habitat on the subject site.  Not
recorded on the subject site after targeted
surveys.  Unlikely to occur on the subject
site.

Unlikely to be affected.

Amphibia
Green and Golden Bell
Frog (Litoria aurea)

E V Large permanent ponds and swamps with
shallow, still and chemically unpolluted
water, with a substrate of sand, and some
aquatic vegetation, especially emergent
reeds.

Potential habitat on the subject site.  No
surveys during ideal weather conditions
possible.  Potential to  occur on the
subject site.

Potential habitat removed.
Affected Species.

Aves
Glossy Black-cockatoo
(Calyptorhynchus lathami)

V - Forest with tree hollows for breeding; key
Allocasuarina species for foraging.

Potential breeding and foraging habitat
on the subject site. Not recorded in the
study area. Potential to occur on the
subject site.

Potential foraging habitat
removed.  Affected Species.

Brown Treecreeper
(Climacteris picumnus
victoriae)

V - Eucalypt woodland (>200ha), particularly
open woodland  lacking dense
understorey, tree hollows for breeding;
trees and leaf litter for foraging.

Known breeding and foraging habitat on
the subject site.  Recorded on the subject
site.

Known breeding and foraging
habitat removed.  Affected
species.
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Legislative StatusCommon
Name/Scientific Name TSC Act EPBC Act

Habitat Requirements Presence and Habitat Utilisation Affected Species

Black-chinned
Honeyeater (Melithreptus
gularis gularis)

V - Box–Ironbark, River Red Gum woodlands
and drier coastal woodlands; trees for
nesting and eucalypts for foraging.

Potential breeding and foraging habitat
on the subject site.  Not recorded in the
study area.  Potential to occur on the
subject site.

Potential habitat removed.
Affected Species.

Black-necked Stork
(Ephippiorhynchus
asiaticus)

V - Large open terrestrial wetlands and
swamps, permanent pools, lagoons,
estuarine mudflats and mangrove swamps
for breeding and foraging.

Potential habitat on the subject site.  Not
recorded in the study area. Unlikely to
occur on the subject site.

Unlikely to be affected.

Diamond Firetail
(Stagonopleura guttata)

V - Eucalypt woodlands, forests and mallee,
trees and bushes for breeding,  grassy
understorey for foraging.

Potential habitat on the subject site.
Database records in the study area.  Not
recorded on the subject site after targeted
surveys.  Unlikely to occur on the subject
site.

Unlikely to be affected.

Grey Falcon (Falco
hypoleucos)

V - Inland plains, gibber deserts, sandridges,
pastoral lands, timbered watercourses.

No potential habitat on the subject site.
Recording in the locality was probably a
vagrant.  Unlikely to occur on the subject
site.

Unlikely to be affected.

Painted Honeyeater
(Grantiella picta)

V - Eucalypt forests and woodlands for
breeding; mistletoe berries for foraging
(and sometimes mistletoe and eucalypt
nectar and insects).

Potential breeding and foraging habitat
on the subject site. Not recorded in the
study area.  Potential to occur on the
subject site.

Potential habitat removed.
Affected Species.

Swift Parrot (Lathamus
discolor)

E E Eucalypt woodland and open forest with
winter-flowering eucalypts for foraging.
Breeds in Tasmania.

Known foraging habitat on the subject
site.  Recorded on the subject site.

Known foraging habitat removed.
Affected Species.
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Legislative StatusCommon
Name/Scientific Name TSC Act EPBC Act

Habitat Requirements Presence and Habitat Utilisation Affected Species

Grey-crowned Babbler
(Pomatostomus temporalis
temporalis)

V - Open woodlands dominated by mature
eucalypts with regrowth, tall shrubs, intact
ground layer for breeding and foraging.

Known breeding and foraging habitat on
the subject site.  Recorded on the subject
site.

Known breeding and foraging
habitat removed.  Affected
species.

Speckled Warbler
(Pyrrholaemus saggitata)

V - Eucalypt woodland (>100 ha) with grass
tussocks, dense litter and fallen branches
for breeding; ground layer and
understorey for foraging.

Known breeding and foraging habitat on
the subject site.  Recorded on the subject
site.

Known breeding and foraging
habitat removed.  Affected
species.

Regent Honeyeater
(Xanthomyza phrygia)

E E Eucalypt woodland and open forest for
foraging and breeding.

Known foraging habitat and potential
breeding habitat on the subject site.
Recorded on the subject site.

Known foraging and potential
breeding habitat removed.
Affected Species.

Mammalia
Large Pied Bat
(Chalinolobus dwyeri)

V V Caves, underground mines and unused
bird nests for roosting, woodland and
forest for foraging.

Potential foraging habitat on the subject
site.  Not recorded in the study area.
Potential to occur on the subject site.

Potential foraging habitat
removed.  Affected Species.

Spotted-tailed Quoll
(Dasyurus maculatus)

V V Sclerophyll forest and woodlands, coastal
heathlands and rainforest.

Potential habitat on the subject site.  Not
recorded on the subject site.  Unlikely to
occur on the subject site.

Unlikely to be affected.

Eastern Falsistrellus
(Falsistrellus tasmaniensis)

V - Tree hollows, caves and abandoned
buildings for roosting; forest and
woodland for foraging.

Potential breeding and foraging habitat
on the subject site.  Not recorded in the
study area.  Potential to occur on the
subject site.

Potential foraging and breeding
habitat removed.  Affected
Species.

Little Bentwing-bat
(Miniopterus australis)

V - Caves for breeding; a range of eucalypt
forest and woodland for foraging.

Known foraging habitat on the subject
site. Recorded on the subject site.

Known foraging habitat removed.
Affected Species.

Large Bentwing-bat
(Miniopterus schreibersii
oceanensis)

V - Mainly caves for breeding (also man-made
structures such as culverts); a range of
eucalypt forest and woodland for foraging.

Known foraging and potential breeding
habitat on the subject site. Recorded on
the subject site.

Known foraging and potential
breeding habitat removed.
Affected Species.
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Legislative StatusCommon
Name/Scientific Name TSC Act EPBC Act

Habitat Requirements Presence and Habitat Utilisation Affected Species

Eastern Freetail-bat
(Mormopterus norfolkensis)

V - Tree hollows, crevices, under bark, caves
and buildings for roosting, eucalypt wet
and dry forest, woodland and rainforest
for foraging.

Known foraging and potential breeding
habitat on the subject site. Recorded on
the subject site.

Known foraging and potential
breeding habitat removed.
Affected Species.

Large-footed Myotis
(Myotis adversus)

V - Mainly caves for breeding (also tree
hollows, vegetation and man-made
structures such as tunnels and mines); a
range of forest types with permanent
creeks, rivers and dams for foraging.

Potential breeding and foraging habitat
on the subject site. Not recorded on the
subject site. Recorded in the study area.

Potential breeding and foraging
habitat removed.  Affected
Species.

Yellow-bellied Glider
(Petaurus australis)

V - Tall open sclerophyll forest with mature
trees that provide tree hollows for
breeding; a mix of eucalypts, eucalypt
nectar and sap, honeydew, manna, pollen
and invertebrates under decorticating bark.

No habitat on the subject site.  Not
recorded on the subject site.  Unlikely to
occur on the subject site.

Unlikely to be affected.

Squirrel Glider (Petaurus
norfolcensis)

V - Woodlands and forest with abundant tree
hollows for breeding; a mix of eucalypts,
acacias and banksias that provide nectar,
pollen, flowers, acacia gum, and insects
(particularly caterpillars) for foraging.

Known breeding and foraging habitat on
the subject site.  Recorded on the subject
site.

Known breeding and foraging
habitat removed.  Affected
species.

Brush-tailed Rock-
wallaby (Petrogale
penicillata)

V V Steep rugged rocky sites with associated
dry sclerophyll or rainforest vegetation.

No habitat on the subject site.  Not
recorded on the subject site.  Unlikely to
occur on the subject site.

Unlikely to be affected.

Koala (Phascolarctos
cinereus)

V - Eucalypt forest and woodland with
preferred Eucalyptus sp. for foraging.

No habitat on the subject site.  Not
recorded on the subject site.  Unlikely to
occur on the subject site.

Unlikely to be affected.

Grey-headed Flying Fox
(Pteropus poliocephalus)

V V Rainforest, woodland and forest with
Eucalyptus, Melaleuca and Banksia nectar
and pollen, fruits of rainforest trees and

Potential foraging habitat on the subject
site. Not recorded on the subject site.
Potential to occur on the subject site.

Potential foraging habitat
removed.  Affected species.
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Legislative StatusCommon
Name/Scientific Name TSC Act EPBC Act

Habitat Requirements Presence and Habitat Utilisation Affected Species

vines for foraging and breeding (camp
sites).

Yellow-bellied
Sheathtail-bat
(Saccolaimus flaviventris)

V - Tree hollows, abandoned nests of Sugar
Gliders (Petaurus breviceps), animal
burrows for roosting; almost all habitats
including forest and woodland for
foraging.

Potential breeding and foraging habitat
on the subject site.  Not recorded in the
study area.  Potential to occur on the
subject site.

Potential foraging and breeding
habitat removed.  Affected
Species.

Greater Broad-nosed Bat
(Scoteanax rueppellii)

V - Tree hollows and branches and roofs of old
buildings for roosting; forest and
woodland for foraging.

Potential breeding and foraging habitat
on the subject site.  Not recorded in the
study area.  Potential to occur on the
subject site.

Potential foraging and breeding
habitat removed.  Affected
Species.

Reptilia
Pink-tailed Worm Lizard
(Aprasia parapulchella)

V V Former and occupied ant colony nests
under rocks and logs for shelter in open
areas with little or no woody vegetation;
small black ants of genus Iridomyrex for
foraging.

Potential habitat on the subject site.  Not
recorded. Potential to occur on the
subject site.

Potential habitat removed.
Affected Species.

Pale Headed Snake
(Hoplocephalus
bitorquatus)

V - Tree hollows for nesting; large mature
trees, decorticating ironbarks, vertebrates
such as skinks and frogs for foraging.

Potential habitat on the subject site.  Not
recorded. Potential to occur on the
subject site.

Potential habitat removed.
Affected Species.

Broad-headed Snake
(Hoplocephalus
bungaroides)

E V No habitat on the subject site.  Not
recorded on the subject site.  Unlikely to
occur on the subject site.

Unlikely to be affected.
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Legislative StatusCommon
Name/Scientific Name TSC Act EPBC Act

Habitat Requirements Presence and Habitat Utilisation Affected Species

Stephens Banded Snake
(Hoplocephalus stephensii)

V - Wet or dry sclerophyll forests and or
rainforest edges in ranges and foothills.
Tree hollows for nesting; large mature
trees, decorticating ironbarks, vertebrates
such as birds, lizards, skinks and frogs for
foraging.

Low potential habitat on the subject site.
Not recorded on the subject site.
Unlikely to occur on the subject site.

Unlikely to be affected.

Endangered Ecological
Communities
White Box Yellow Box
Blakely’s Red Gum
Woodland/Grassy White
Box Woodlands

E E Relatively fertile soils on the tablelands
and western slopes of NSW, generally
between the 400 and 800 mm isohyets
extending from the western slopes, at an
altitude of c. 170m to c. 1200 m, on the
northern tablelands.

Not recorded within the study area.  Not
recorded on the subject site.

Unlikely to be affected.

1. E = Endangered
2. V = Vulnerable
3. Habitat requirements for species are from: Harden (1990, 1991, 1992, 1993), Churchill (1998), NPWS (1996), NPWS (2000), NPWS (2001b), Pizzey and Knight (1998), Cogger

(1996), Ehmann (1992).
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4.7 THREATENED FAUNA

4.7.1 Green and Golden Bell Frog (Litoria aurea)

 Habitat Values, Utilisation and Corridors

This species was not detected in the study area during field surveys and there
are no database records within the locality.  The weather conditions were not
ideal for surveys of this species, however, there is potential for this species to
occur in dams on the subject site and in the study area.

The study area has the potential to be part of a large north-south dispersal
corridor and also provide breeding habitat for the Green and Golden Bell
Frog.  This consists of dams that provide potential breeding habitat and
adjacent native vegetation that could provide shelter and foraging habitat
during non-breeding periods.  The subject site contains some potential
breeding, shelter and foraging habitat and is located on eastern edge of this
potential corridor.  Therefore, it could be part of a larger north-south dispersal
corridor for this species.

The Plague Minnow (Gambusia holbrooki) was recorded in dams on the subject
site (Figure SIS-6 in Volume 4).  This fish species is thought to prey on the
tadpoles of the Green and Golden Bell Frog and has been listed as a Key
Threatening Process under the TSC Act.

 Other Known Populations

There are no database records for this species in the locality.  However, it has
been recorded in other locations within the Hunter Valley such as at
Ravensworth West.

4.7.2 Glossy Black-cockatoo (Calyptorhynchus lathami)

 Habitat Values, Utilisation and Corridors

This species, or evidence of foraging (chewed cones), was not detected in the
study area during field surveys.  It has only been recorded in the western area
of the locality near Wollombi Brook.  Both hollow bearing trees and
Allocasuarina species occur on the subject site and study area and therefore
there is potential for this species to occur within the study area.

The dominant She-oak on the subject site is Bulloak (Allocasuarina leuhmannii),
which has small cones and is not a preferred feed tree for the Glossy Black-
cockatoo (Higgins 1999).  A preferred feed tree, Forest She-oak (Allocasuarina
littoralis), is much less abundant and occurs as scattered individuals across the
study area.  It also occurs in a small stand of about 10 trees in Narrow-leaved
Apple/Coastal Banksia Woodland on the subject site.
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There is potential breeding habitat (tree hollows) on the subject site.
However, tree hollows occur at a lower density on the subject site, compared
with the entire study area.  Therefore, there is greater potential for this species
to breed in the remainder of the study area.

The subject site is only likely to provide foraging habitat and regional
connectivity for members of a family group that are likely to use the entire
study area for foraging and possibly breeding.

 Other Known Populations

In the locality, this species has only been recorded near Wollombi Brook to the
west of the study area.

4.7.3 Brown Treecreeper (Climacteris picumnus victoriae)

 Habitat Values, Utilisation and Corridors

Brown Treecreepers were detected 4 times in one location on the subject site,
despite the intensive survey effort throughout the study area.  This species
was recorded in Narrow-leaved Ironbark/Grey Box/White Feather
Honeymyrtle Woodland and Narrow-leaved Ironbark/Bulloak Woodland
(regrowth) lacking a dense understorey along Sandy Hollow Creek.  The
location of these records is shown in Figure SIS-6 in Volume 4.

Details of the observations are provided below:

• one Brown Treecreeper observed on the 13 and 14 of February 2002;

• four Brown Treecreepers were observed on 24 April 2002;

• one Brown Treecreeper observed on 25 April 2002; and

• this species was also recorded at this site by the Ecopro during the April
surveys.

In each observation this species was foraging on the bark of trunks of juvenile
and mature Narrow-leaved Ironbarks in the early morning and in the late
afternoon.  The number of individuals observed suggests that there may be a
small group using this site for foraging (NPWS 2001c).  This is a sedentary
species and it may also be using hollows in this area for breeding.  This
species appears to decline in habitat fragments of less than 200 hectares
(NPWS 2001c).  However, the mosaic of Narrow-leaved Ironbark/Bulloak
Woodland (regrowth) and Native Pasture vegetation communities on the
subject site is greater than 200 hectares.

As shown by the past aerial photographs, over at least the last 40 years the
location and distribution of habitats in the study area has been dynamic in
response to clearing and grazing pressures.  It is unlikely that the Brown
Treecreeper was present on the subject site in 1963 since there was very little
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vegetation on the subject site and probably no suitable habitat available at that
time.  However, it is likely that it has maintained populations in suitable
habitat in the locality or region and has colonised the subject site as suitable
habitat has become available there.

There is potential for other patches of regrowth vegetation and open
woodland of adequate size (>200ha) with tree hollows, stumps or logs and
adequate foraging resources within the study area to be important dispersal
and colonisation habitat for this species.  Currently, this type of open
woodland/regrowth habitat is located on the eastern, southern and northern
side of the study area and provides a potential north-south dispersal corridor.

 Other Known Populations

This species has been previously recorded in the northeast, west and south of
the study area (Figure SIS-1 in Volume 4).  Other records in the region are
from Woodville and Mt Vincent in 1994 (approx 20 km east and south of
Singleton).  In 1998, more than 6 birds were recorded at Wingen, which is just
north of Scone.  In 1999, it was recorded from Mount Vincent and
Quorrobolong (HBOC 1999).

It is a usual breeding resident, occasionally recorded in the central and west of
the Hunter Region (HBOC 1994).  Therefore, the family group on the subject
site is likely to be part of a local population that occurs throughout the study
area.

4.7.4 Painted Honeyeater (Grantiella picta)

 Habitat Values, Utilisation and Corridors

This species was not detected in the study area during field surveys, but it has
been recorded in the northeast of the study area and west of the study area by
HBOC.  It nests from October to March and males establish territories by tree-
top singing and near-vertical song-flights (Schodde and Tidemann 1993).
Therefore, if it was nesting on the subject site it is likely that it would have
been detected during the survey period.

Mistletoe (Amyema pendulum subsp. pendulum) occurs on the subject site and in
the study area but has been reduced to ageing widely spaced Ironbarks,
usually in regrowth vegetation or on the edge of the woodland vegetation.
Therefore there is some potential for this species to forage over most of the
study area.  The study area also provides a potential dispersal or regional
connectivity corridor for this species.
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 Other Known Populations

This species has been previously recorded within the study area and the
locality and is an accidental bird in the Hunter Region (HBOC 1999).
Therefore, individuals in the study area are likely to be part of a wider local
populations that occurs in the locality.

4.7.5 Black-chinned Honeyeater (Melithreptus gularis gularis)

 Habitat Values, Utilisation and Corridors

This species was not detected in the study area during field surveys.  It has
not been previously recorded in the study area or locality.  It is a nomadic
species that feeds on arthropods, nectar and lerp from eucalypts and eucalypt
foliage and naturally occurs at low densities.

Therefore there is some potential for this species to forage over most of the
study area.  The study area also provides potential nesting and corridor
habitat for this species.  Therefore, individuals that may occur in the study
area are likely to be part of a wider local populations that occurs in the
locality.

 Other Known Populations

This species has not been previously recorded within the study area or the
locality.  This nomadic species is an accidental bird in the Hunter Region
(HBOC 1999).  Individuals in the study area are likely to be part of a much
wider local population that may occur in the Hunter Valley from time to time.

4.7.6 Swift Parrot (Lathamus discolor)

 Habitat Values, Utilisation and Corridors

Swift Parrots were detected twice in one location on the subject site.  They
were recorded in one location in Narrow-leaved Ironbark/Grey Box/White
Feather Honeymyrtle Woodland surrounded by Narrow-leaved
Ironbark/Bulloak Woodland (regrowth) near site 1c at Sandy Hollow Creek
(Figure SIS-6 in Volume 4).

Details of the observations for this species are provided below:

• seven birds were observed foraging in the tops of Blakely’s Red Gums and
Narrow-leaved Ironbarks in the afternoon of 24 April 2002; and

• five birds were observed foraging in the tops of Blakely’s Red Gums and
Narrow-leaved Ironbarks in the afternoon of 25 April 2002.
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These birds were observed foraging in the tops of Blakely’s Red Gums that
were not flowering.  They are likely to have been feeding on resources such
lerp or honeydew on the leaves (Tzaros 2002).

Winter-flowering eucalypts in the study area that would provide the most
nectar resources include Spotted Gum, Narrow-leaved Ironbark and White
Box.  Spotted Gum forests in NSW are important for this species in years
when drier box-ironbark areas fail to provide adequate resources (Tzaros
2002).  Therefore, the most important nectar resources for the Swift Parrot in
the study area are likely to be the Spotted Gums, which are dominant in the
south of the study area.

Other gums would not be as significant as a nectar resource because they do
not flower over winter.  However, eucalypts on the subject site would provide
some lerp, honeydew and nectar foraging resources (Blakely’s Red Gums,
Narrow-leaved Ironbarks and Spotted Gums) for the Swift Parrot.  The
remainder of the study area also provides lerp and honeydew resources over a
much larger area.

Most large eucalypts have been in the study area since 1963 and it is possible
that the Swift Parrot was using the study area since that time.  The study area
is now a large remnant containing eucalypt woodland and is likely to be part
of a corridor between the drier western slopes and the coastal forests in years
when the box-ironbark associations are not as productive.

 Other Known Populations

This species has not been previously recorded within the study area or
locality.  The closest records include one bird at Wyee in 1996 (HBOC 1996).

4.7.7 Grey-crowned Babbler (Pomatostomus temporalis temporalis)

 Habitat Values, Utilisation and Corridors

Grey-crowned Babblers were regularly observed on the subject site and within
the remainder of the study area during surveys in February and April.  The
locations of observations are shown in Figure SIS-6 in Volume 4.  Babblers
were observed in groups from 3 to 13 birds within Narrow-leaved
Ironbark/Bulloak Woodland (regrowth) on the subject site and in the
remainder of the study area (Figure SIS-6 in Volume 4).  A group was also
observed feeding in a Blakely’s Red Gum tree near the Narrow-leaved
Apple/Coastal Banksia Woodland vegetation community at site 3B.
Locations and numbers of nests are listed in Table 4.6.

Nests were observed most commonly in the tops of Bulloaks but occasionally
they were in outlying branches of large Grey Box and Narrow-leaved Ironbark
trees in Narrow-leaved Ironbark/Bulloak Woodland (regrowth).
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Twenty-eight nests were located on the subject site in five locations,
suggesting that, at most, five family groups occur on the subject site.  In the
remainder of the study area there are seventeen nests near Site 3C, suggesting
that at least one family group is present there.  This species also occurs in open
woodland near Site 3B.  It is has been previously recorded in the northeast of
the study area and it is likely that more family groups occur in the remainder
of the study area, especially in open habitat to the north of Jerrys Plains Road
and to the south of The Putty Road.

Table 4.6 Grey-crowned Babbler Nests

Date Location Number Vegetation community Habitat features

Subject Site

11.2.02 Near Wallaby

Scrub Road, 200

m north of

house

1 Narrow-leaved

Ironbark/Grey

Box/White Feather

Honeymyrtle

Woodland

On edge of

woodland near

cleared areas

11.2.02 On Sandy

Hollow Creek in

north of subject

site

7 Narrow-leaved

Ironbark/Bulloak

Woodland (regrowth)

In mature Grey

Box trees

22.4.02 Regrowth in

north of subject

site.

10 Narrow-leaved

Ironbark/Bulloak

Woodland (regrowth)

In Bulloak,

Ironbark and Grey

Box

25.4.02 East of subject in

regrowth on

either side of

road

8 Narrow-leaved

Ironbark/Bulloak

Woodland (regrowth)

In large and

juvenile Ironbarks

25.4.02 North of subject

site between

woodland and

pasture

2 Native Pasture In Bulloaks

Total 28

Remainder of the Study Area

25.4.02 West of Site 3C 17 Narrow-leaved

Ironbark/Bulloak

Woodland (regrowth)

In Bulloaks and

Grey Box.

As noted for the Brown Treecreeper, the location and distribution of habitats
in the study area have been dynamic in response to clearing and grazing
pressures.  It is unlikely that Grey-crowned Babblers were present on the
subject site in 1963 since there was very little vegetation on the subject site and
probably no suitable habitat available at that time.  However, it is likely that it
has maintained populations in suitable habitat as it became available across
the landscape, and has colonised the subject site as suitable habitat became
available.
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The more open woodland with adequate foraging and nesting resources
within the study area are likely to be important dispersal corridors for this
species.  Currently this open woodland/regrowth habitat is located on the
northern, eastern and southern sides of the study area and provides a
potential north-south dispersal corridor.

 Other Known Populations

There have been many recordings of this species in the north of the study area.
It also occurs in open woodland west of Wollombi Brook (Figure SIS-1 in
Volume 4).  The family group on the subject site is likely to be part of a local
population that occurs within the study area and locality.  Individuals are
likely to disperse to more open habitats if woodland regenerates with tall
shrubs and an intact ground layer of herbs and forbs.  This species is widely
and moderately recorded in the Hunter Region (HBOC 1996).  During the
April field surveys, this species was observed by ecologists near the New
England Highway, about 8 km north-west of Singleton.  One to five birds
were recorded also at Singleton and Warkworth in 1994 (HBOC 1994).

4.7.8 Speckled Warbler (Pyrrholaemus sagittata)

 Habitat Values, Utilisation and Corridors

Speckled Warblers were observed six times within the study area during
surveys in February and April.  They were recorded at one location on the
subject site and another five locations within the remainder of the study area
(Figure SIS-6 in Volume 4).

Table 4.7 Speckled Warbler Observations

Date Location Number Vegetation Community
/habitat features

Notes

Subject Site
12.2.02 Woodland

on edge of
easement

1 Narrow-leaved Ironbark/Grey
Box/White Feather
Honeymyrtle Woodland.

In branches of White
Feather Honeymyrtle,
sparse ground layer.

Remainder of Study Area
14.2.04 North of

subject site
1 Narrow-leaved Ironbark/Grey

Box Woodland.
Amongst low shrubs
and grasses.

15.2.02 Near dam in
south of
study area

1 Cleared Land near Spotted
Gum/Narrow-leaved Ironbark
Woodland (regrowth).

On wire fence in the
open.

17.4.02 Western side
of Wallaby
Scrub Road
near Site 2C

1 Narrow-leaved
Ironbark/Bulloak Woodland.

On farm track, intact
ground layer.

20.4.02 Site 2C 3-5 Narrow-leaved
Ironbark/Bulloak Woodland.

(Male, female and
possibly juvenile).  On
grassy ground and
lower branches of
juvenile Bulloaks.

24.4.02 North of
subject site

2 Narrow-leaved Ironbark/Grey
Box Woodland.

On ground near
abandoned shed, intact
ground layer.
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The number and distribution of individuals observed suggests that this
sedentary species is breeding within the study area.  It is likely to occur
wherever there is a combination of open grassy patches, leaf litter and shrub
cover.  This habitat is present on the majority of the subject site, in areas of
Narrow-leaved Ironbark/Grey Box/White Feather Honeymyrtle Woodland.
It is likely that this species is not declining on the subject site.

The Speckled Warbler also appears to be breeding in or near Narrow-leaved
Ironbark/Bulloak Woodland (regrowth) at Site 2C, since a male, female and
possibly a fledgling were recorded there (Gardner 2002) (Table 4.7).

This species is likely to be living in separate pairs or trios, that make up part of
a local population in the study area (they have a home range of 6-12 hectares).
This population may also occur in suitable habitat north of Jerrys Plains Road,
south of The Putty Road and in more open areas towards Wollombi Brook.  It
may also be present within open grassy areas within the woodland between
Wallaby Scrub Road and Wollombi Brook.

As with the Brown Treecreeper, this species has probably colonised
appropriate habitat within the study area as it became available via regrowth,
once clearing and grazing pressures were reduced.  Known habitat for this
species is now concentrated on the eastern and southern parts of the study
area. Potential habitat occurs in regrowth north of Jerrys Plains Road.  The
subject site is likely to make up a component of a north-south corridor for the
dispersal and colonisation of the Speckled Warbler

 Other Known Populations

The Speckled Warbler has been recorded in the far north-east and north-west
of the study area.  It has also been recorded outside the study area in
woodland west and north west of Wollombi Brook (Figure SIS-1 in Volume 4).
This species is a breeding resident and has been moderately and often
recorded in the central and western parts of the Hunter Region (HBOC 1997).
The individuals recorded during surveys are likely to be part of a local
population within the study area and adjacent areas.  Individuals in this
population are likely to disperse to more open habitats if woodland
regenerates with a grassy understorey.

This species has also been recorded at Warkworth in 1994 (HBOC 1994).  More
than 30 birds were recorded at Bulga and birds were seen carrying food at
Milbrodale (further south) in 1996 (HBOC 1996).  Twenty birds were recorded
at Bulga in 1998 (HBOC 1998).
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4.7.9 Regent Honeyeater (Xanthomyza phrygia)

 Habitat Values, Utilisation and Corridors

Regent Honeyeaters, like the Swift Parrots, were recorded twice in only one
location in Narrow-leaved Ironbark/Grey Box/White Feather Honeymyrtle
Woodland surrounded by Narrow-leaved Ironbark/Bulloak Woodland
(regrowth) at Sandy Hollow Creek (Figure SIS-6 in Volume 4).

Details of the observations of this species are provided below:

• one bird was observed foraging on a branch of large Narrow-leaved
Ironbark in the afternoon of 24 April 2002; and

• two birds were observed foraging in the tops of Blakely’s Red Gums and
Narrow-leaved Ironbarks in the afternoon of 25 April 2002.

These birds were observed foraging in the tops of Blakely’s Red Gums that
were not flowering.  They are likely to have been feeding on resources such as
lerp, honeydew or insects and arthropods on eucalypt leaves.  This species is
known to feed on these resources in places where there are no preferred
flowering gums (Menkhorst et al. 1999).

As for the Swift Parrots, winter-flowering eucalypts in the study area that
would provide the most nectar resources include Spotted Gum, Narrow-
leaved Ironbark and White Box.  Spotted Gum forests in NSW are important
for this species in years when drier box-ironbark areas are unfavourable in
drought years (Menkhorst et al. 1999).  Therefore, this species is likely to use
the Spotted Gums in the south of the study area for nectar resources.

Other gums are likely to be used to forage for insect, honeydew, arthropods
and lerp.  The Regent Honeyeater is rarely found to breed in areas without
nectar resources, although an exception is Howes Valley in 1994 (Menkhorst et
al. 1999).  Therefore, the study area is unlikely to provide important breeding
habitat for this species.

The study area is a large remnant containing eucalypt woodland and is likely
to be part of a corridor between the drier western slopes and the coastal
forests in years when the box-ironbark associations are unfavourable.  As such
it could be part of a corridor from the upper to the lower Hunter Valley and
coastal areas.

 Other Known Populations

The Regent Honeyeater was recorded on the NPWS database near Wollombi
Brook in the west of the study area.  This species seems to prefer wetter, more
fertile sites such as along creek flats, broad river valleys and lower slopes
(Menkhorst et al. 1999).  It has also been previously recorded in the
northeastern part of the study area.
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Records of this species in the locality represent sightings of birds that are part
of the one population of this species that probably includes 800–2000
individuals (Menkhorst et al. 1999).

4.7.10 Insectivorous Bats

 Habitat Values, Utilisation and Corridors

Table 4.8 lists those threatened insectivorous bats that were detected during
the surveys, the date of the record, number of passes or individuals where
possible and the habitat in which they were recorded.  No threatened bats
were caught in harp nets during surveys.  The locations of bats recorded
during surveys are shown in Figure SIS-6 in Volume 4.

Known foraging habitat occurs widely on the subject site for the Large
Bentwing-bat, Little Bentwing-bat and Eastern Freetail-bat.  The Eastern
Freetail-bat and Large Bentwing-bat were also detected in the remainder of
the study area while the Large Bentwing Bat was detected only on the subject
site.  The Large-footed Myotis was recorded off the subject site but is expected
to forage over standing water (dams) on the subject site.  These bats were
recorded more often in older woodland communities rather than regrowth
communities, suggesting that the older woodland communities provide more
available resources (insect life and hollows) for bats.

Other threatened species that could potentially occur on the subject site and in
the study area include:

• Large-eared Pied Bat (Chalinolobus dwyeri);

• Yellow-bellied Sheathtail-bat (Saccolaimus flaviventris); and

• Greater Broad-nosed Bat (Scoteanax rueppellii);

• Eastern Falsistrelle (Falsistrellus tasmaniensis)

The subject site does not provide breeding habitat for the Large Bentwing-bat
or Large-eared Pied Bat since these are cave-roosting species (Churchill 1998).
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Table 4.8 Threatened Bat Recordings

Species Date Number Method Location/Habitat Type
Large-footed Myotis (Myotis
adversus)

22.4.02 2 passes Delay Site 2B, Narrow-leaved Ironbark/Grey Box/White Feather Honeymyrtle Woodland

22.4.02 2 passes Delay Site 3B, Narrow-leaved Ironbark/Grey Box/White Feather Honeymyrtle Woodland
Eastern Freetail-bat
(Mormopterus norfolkensis)

16.4.02 1 pass Handheld Site 3A, Grey Box/ Narrow-leaved Ironbark Woodland

18.4.02 2 passes Handheld Site 1B, Narrow-leaved Ironbark/Grey Box/White Feather Honeymyrtle Woodland
19.2.02 7 passes Handheld Site 1B, Narrow-leaved Ironbark/Grey Box/White Feather Honeymyrtle Woodland
22.4.02 4 passes Handheld Site 3B, Narrow-leaved Apple/Coastal Banksia Woodland
23.4.02 1 pass Delay Site 2B, Narrow-leaved Apple/Coastal Banksia Woodland

Little Bentwing-bat
(Miniopterus australis)

16.4.02 3 passes Handheld Site 3A, Grey Box/ Narrow-leaved Ironbark Woodland

16.4.02 5 passes Delay Site 1A, Narrow-leaved Ironbark/Grey Box/White Feather Honeymyrtle Woodland
18.4.02 3 passes Delay Site 2A, Grey Box/ Narrow-leaved Ironbark Woodland
19.4.02 6 passes Delay Site 2A, Grey Box/ Narrow-leaved Ironbark Woodland
19.4.02 2 passes Delay Site 1B, Narrow-leaved Apple/Coastal Banksia Woodland
22.4.02 1 pass Delay Site 3B, Narrow-leaved Apple/Coastal Banksia Woodland
25.4.02 2 passes Delay Site 1C, Narrow-leaved Ironbark/Bulloak Woodland (regrowth)

Large Bentwing-bat
(Miniopterus schreibersii
oceanensis)

18.4.02 1 pass Handheld Site 1B, Narrow-leaved Apple/Coastal Banksia Woodland

25.4.02 1 pass Handheld Site 1C, Narrow-leaved Ironbark/Bulloak Woodland (regrowth)

1. Delay = recorded using Anabat bat detector with delay switch (recorded all night).
2. Habdheld = recorded using handheld Anabat bat detector during stagwatching or spotlighting.
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The Little Bentwing Bat, Eastern Freetail-bat, Eastern Falsistrelle, Large-footed
Myotis, Yellow-bellied Sheathtail-bat and the Greater Broad-nosed Bat have
varied roosts, with some species roosting in both caves and other structures
such as tree hollows and abandoned man-made structures (Churchill 1998).
Narrow-leaved Ironbark/Grey Box/White Feather Honeymyrtle Woodland
and Narrow-leaved Ironbark/Bulloak Woodland (regrowth) provides
potential roosting habitat, although the latter community is likely to afford
less protection for bats from predators because of the low foliage cover.

Narrow-leaved Apple/Coastal Banksia Woodland is unlikely to provide
significant roosting habitat for these species.  There are no abandoned
buildings or culverts on the site that may provide roosting sites for these bats.

 Other Populations

The subject site and the surrounding study area provides known and potential
foraging and breeding habitat for a number of different threatened bats.  The
individuals on the subject site and in the study area are likely to be part of a
local population that occurs in the study area, locality, and the region.

4.7.11 Squirrel Glider (Petaurus norfolcensis)

 Habitat Values, Utilisation and Corridors

Squirrel Gliders were recorded on the subject site and in the surrounding
study area during the February and April surveys.  The locations of
observations are shown in Figure SIS-6 in Volume 4.  Table 4.9 lists the
recordings of this species in the study area.

Table 4.9 Squirrel Glider Recordings

Date Location Number Vegetation Community
/habitat features

Method/notes

Subject Site
11.2.02 Northern

border of
subject site

2 Narrow-leaved Ironbark/Grey
Box/White Feather
Honeymyrtle Woodland

Spotlighted in a
stand of large
Blakely’s Red Gum
with obvious hollows

11.2.02 Woodland
near Wallaby
Scrub Road

1 Narrow-leaved Apple/Coastal
Banksia Woodland.

Spotlighted in
Narrow-leaved
Apple tree. No
hollows

19.4.02 Site 1A 1 Narrow-leaved Ironbark/Grey
Box/White Feather
Honeymyrtle Woodland

Tree-trap in Narrow-
leaved Ironbark

19.4.02 Site 1C 1 Narrow-leaved
Ironbark/Bulloak Woodland
(regrowth)

Tree-trap in Narrow-
leaved Ironbark
sapling

23.4.02 Site 1B 1 Narrow-leaved Apple/Coastal
Banksia Woodland

Tree-trap in Narrow-
leaved Apple

24.4.02 Site 1B 1 Narrow-leaved Apple/Coastal
Banksia Woodland

Tree-trap in Narrow-
leaved Apple
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Date Location Number Vegetation Community
/habitat features

Method/notes

24.4.02 Along Sandy
Hollow Creek
near Site 1C

1 Narrow-leaved Ironbark/Grey
Box/White Feather
Honeymyrtle Woodland

Spotlighted in tall
Narrow-leaved
Ironbark sapling.

Remainder of Study Area
24.4.02 Northwest of

Site 2B
1 Narrow-leaved Apple/Coastal

Banksia Woodland
Spotlighted in tall
Narrow-leaved
Apple

12.2.02 Woodland
north of
subject site

1 Narrow-leaved Ironbark/Grey
Box Woodland

Spotlighted in high
branches of Narrow-
leaved Ironbark

Site 3A Woodland at
Site 3A

1 Grey Box/ Narrow-leaved
Ironbark Woodland

Hairs of glider in hair
funnel on the ground

On the subject site hollow-bearing trees in Narrow-leaved Ironbark/Grey
Box/White Feather Honeymyrtle Woodland and Narrow-leaved
Ironbark/Bulloak Woodland (regrowth) vegetation communities provide
nesting habitat for these species.  Hollow-bearing trees are scattered
throughout these communities and frequently occur in scattered stands of
remnant trees.

A likely nesting site is located on the northern border of the subject site (where
two Squirrel Gliders were recorded in February) where there is approximately
27 hollow-bearing trees (in an area of 200 x 50 m) (Figure SIS-6 in Volume 4).
While there are abundant hollows here, many of these hollows are also likely
to be used by Brush-tailed Possums, which were detected in hollows and were
particularly abundant at this site.

The winter flowering banksias and other shrubs and trees within Narrow-
leaved Apple/Coastal Banksia Woodland provides good quality foraging
habitat.  The hollows in the hollow bearing trees (Narrow-leaved Apples) in
this community are relatively small, do not appear to be well-formed and are
unlikely to provide nesting habitat for Squirrel Gliders.  Some foraging habitat
is present in the Narrow-leaved Ironbark/Grey Box/White Feather
Honeymyrtle Woodland and Narrow-leaved Ironbark/Bulloak Woodland
(regrowth) at 1C, which is close to the woodland communities.

The Squirrel Gliders on the subject site are likely to be part of a family group,
and are likely to be utilising the hollow-bearing trees on the northern edge of
the subject site.  The Squirrel Glider detected near Site 2B could be part of this
group, since it was recorded less than 500 m from this likely nesting site.
However, there are also hollow-bearing trees near Site 2B that could provide
potential nesting sites.
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The Squirrel Glider recorded at Site 3A is likely to be part of a different family
group (since it is so far away).  There are also likely to be some more groups in
the study area where large hollow-bearing trees provide roosting habitat.
Since the home ranges vary from 0.65 to 8.55 ha, these family groups are likely
to make up part of a local population of Squirrel Gliders that occurs on the
subject site and in the study area.  The number of family groups in the whole
study area is likely to depend on the densities of hollow bearing trees
available (NPWS 2001b).  The subject site and study area are likely to be part
of a regional dispersal corridor for this species.

 Other Known Populations

There are no other records of the Squirrel Glider in the study area or locality.
However, it is likely that more Squirrel Glider family groups occur in the more
densely wooded areas in the study area and locality where there are nesting
and foraging resources and appropriate levels of habitat connectivity.

4.7.12 Grey-headed Flying Fox (Pteropus poliocephalus)

 Habitat Values, Utilisation and Corridors

This species was not recorded on the subject site or in the study area.  No
roosting camps were recorded on the subject site or study area.  It is not likely
to roost on the subject site or in the study area since these camps are loud,
obvious and easy to detect.  The subject site and study area may provide
foraging resources for this species since it feeds on the nectar and pollen of
native Eucalyptus, Melaleuca and Banksia trees (NPWS 2000).

 Other Known Populations

A population of Grey-headed Flying Foxed is known to camp in Burdekin
Park, a Council park in the town of Singleton.

4.7.13 Reptiles

The following species were not detected on the subject site, nor have they been
recorded in the locality, but have some potential to occur in the study area:

• Pale-headed Snake (Hoplocephalus bitorquatus); and

• Pink-Tailed Worm Lizard (Aprasia parapulchella).

These species are usually cryptic species that require a large amount of survey
effort in appropriate seasons and weather conditions to determine whether or
not they occur on a site.
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 Habitat Values, Utilisation and Corridors

Potential habitat for the Pale-headed Snake on the subject site includes
Narrow-leaved Ironbark/Grey Box/White Feather Honeymyrtle Woodland
where there are hollows for roosting, and decorticating bark, logs or a water
supply where it can forage on available vertebrates such as lizards and frogs.
Therefore, on the subject site the greatest potential for it to occur is in this
vegetation community near dams or near Sandy Hollow Creek.

Within the study area east of Wallaby Scrub Road and within the Warkworth
Mine Lease area (ie. north and south of the subject site), there is potential
habitat in Narrow-leaved Ironbark/Grey Box Woodland and Spotted
Gum/Narrow-leaved Ironbark Woodland (regrowth) vegetation communities
near water sources.

In other parts of the study area there is greatest potential for this snake to
occur near Wollombi Brook, where there is potentially abundant foraging
resources.  The potential for this species to occur along Wollombi Brook is
probably limited by the availability of hollows in this area.

The Pink-tailed Worm Lizard has only recently been found in the Sydney
region (Ross Wellington, pers. comm.), which is outside its known range.  This
suggests that knowledge of its habitat utilisation is not fully known.  This
species has potential to occur on the subject site in Native Pasture where it is
dominated by native grasses and where there are logs and rocks.

The subject site has been highly disturbed by past clearing and other
disturbances such as grazing and probably rock removal, and the likelihood of
recolonisation of the subject site (if it was there in the first place) from adjacent
areas is considered to be low.

Large blocks of vegetation in the study area have experienced lower levels of
clearing in the past (eg. near Wollombi Brook) and so there is a greater
potential for this species to occur there.

 Other Known Populations

There are no records of these species within the locality.
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5 ASSESSMENT OF LIKELY IMPACTS

5.1 INTRODUCTION

There is a range of potential impacts arising from the proposal that could
affect native flora and fauna and significant and affected species that occur in
the study area.  The potential impacts are predicted to vary in magnitude
depending upon the species and their dependence on habitats within the
study area.  The purpose of this section is to identify the potential impacts of
the proposal on flora and fauna including significant species and affected
species.  Amelioration measures are discussed in Section 6.

5.2 POTENTIAL IMPACTS OF THE PROPOSAL

The proposal will directly clear a relatively small portion of a large remnant of
native vegetation that occurs on the subject site and adjacent parts of the
locality.

Direct impacts include the gradual removal over 18 years of vegetation and
habitat on the subject site.  This vegetation has regenerated after being almost
totally cleared at least 39 years ago (Figure SIS-2 in Volume 4).  The gradual
removal of habitat is likely to allow flora and fauna species to disperse and
colonise adjacent suitable habitat over the 18 years of mining.

Indirect impacts include habitat fragmentation and a small reduction in
regional connectivity.  Other potential indirect impacts include changes to
hydrology and water quality in the study area that could affect adjacent flora
and fauna.  The proposal could potentially result in the spread and
establishment of weeds and feral animals in the study area.

The significance of these impacts on flora and fauna in the study area at the
local and regional level is discussed below.

5.3 GENERAL AND SIGNIFICANT FLORA AND FAUNA

5.3.1 Vegetation Clearance And Habitat Loss

Direct impacts include removal of vegetation and habitat, which is listed as
key threatening process under both the TSC Act and  EPBC Act.  The proposal
will result in the gradual reduction in area of vegetation communities and
flora and fauna and their habitat on the subject site over 18 years.  However, it
is unlikely that any flora or fauna species would be lost from the study area as
a result of the proposal since they are known or are likely to occur in locations
outside the subject site.  The amount of each vegetation community that
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would be removed and the area of each of these vegetation communities in
the study area is shown in Table 5.1.

Table 5.1 Direct Impacts on Vegetation Communities (hectares)

Vegetation Community Area to be removed
from the Subject Site

Area in Study
Area

Narrow-leaved Ironbark/Grey Box/White
Feather Honeymyrtle Woodland

89.0 592.4

Narrow-leaved Apple/Coastal Banksia
Woodland

36.5 258.7

Narrow-leaved Ironbark/Bulloak Woodland
(regrowth)

166.7 792.6

Spotted Gum/Narrow-leaved Ironbark
Woodland (regrowth)

2.7 28.9

Bulloak Woodland (regrowth) 16.5 59.0
Native pasture 177.0 341.3
Cleared Land 80.3 3027.0
Total 568.7 5100.0

1. The total area of the study area is approximately 6322 ha.

All of these communities are present within the study area and would not be
lost from the local area.  Most vegetation communities are well-represented
within the study area and the region.

The most significant impacts would be on Narrow-leaved Apple/Coastal
Banksia Woodland vegetation community because it has a small local
distribution and is regionally significant.  This would also result in the
removal of some habitat for the Common Wombat, which appears to be
largely restricted to this vegetation type in the study area.  However, such
habitat is also present west of Wallaby Scrub Road and removal of habitat
from the study area is unlikely to have a significant impact on the local
wombat population.

A relatively small area of Spotted Gum/Narrow-leaved Ironbark Woodland
(regrowth) vegetation would be removed, which is of “Preliminary Regional
Importance” (Peake 2000).  However, the impact of the proposal on this
community is unlikely to be significant at the local or regional levels because
this community consists of scattered trees in a thin strip along Wallaby Scrub
Road.

The nature of the proposal means that these impacts on native flora and fauna
are unavoidable.  However, these impacts can be offset to some degree so that
there would not be a significant loss of flora and fauna habitat within the
study area.  Green Offset and amelioration measures are discussed in detail in
Section 6 and 7.  In addition, because the subject site will be gradually cleared
over 18 years, the potential impact of vegetation removal would be minimised
by enhancing the quality of flora and fauna habitat on the subject site and in
other locations in the study area where these communities will be retained.
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5.3.2 Habitat Fragmentation

Indirect impacts on flora and fauna include the gradual removal of a portion
of vegetation on the eastern side of the large area of remnant vegetation
within the study area.  The area of this large remnant would become
gradually smaller in size, which would decrease the size of populations of
flora and fauna in the study area.

The proposal would therefore fragment this remnant at the regional level and
modify the level of interactions of flora and fauna between this remnant and
other remnants in the region.  Current interactions between flora and fauna in
the study area and in other remnants within the region include migration of
highly mobile species (such as Yellow-faced Honeyeaters and White Throated
Needletails) and dispersal and colonisation of less mobile flora and fauna
species.

Warkworth Mine, to the east of the study area, currently limits direct
interactions of species between the study area and other regional vegetation
remnants to the east, especially dispersal, colonisation and inter-population
interactions of less mobile species.  Flora and fauna are more likely to interact
with other remnants through the north and south of the study area where the
surrounding areas are not as hostile (ie. native pasture with regrowth
compared to the mine operations).  Impacts on regional connectivity are
discussed below in Section 5.3.3.

Therefore, the impact of fragmentation at the local level is not likely to be
significant since considerable barriers to interactions to the east of the study
area already exist (mine operations) and the proposal is not likely to
exacerbate these barriers.  Rehabilitation of the subject site after mine closure
will also reduce fragmentation at the local level.

Impacts in the study area from an increase in the edge/area ratio (which can
cause changes in microclimate and increase susceptibility to invasion from
non-indigenous species) would be minimised by the gradual removal of
vegetation over 18 years and management of vegetation and habitat on the
subject site and adjacent areas before it is cleared.

5.3.3 Regional Connectivity

The proposal would decrease the area of vegetation and habitat within the
study area.  This is unlikely to increase the existing barriers to regional
connectivity for flora and fauna in the Hunter region.  As noted above, the
current mine operation is a barrier to movement of species directly to the east.
The likely regional migratory routes have been indicated in Figure SIS-1 in
Volume 4 and these are not likely to be significantly impacted by the proposal.
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Migratory species are likely to have covered large areas of open land before
they reach the study area and are likely to use it as a resting and foraging
habitat.  While the proposal will reduce this area, it is not likely to constitute a
barrier to movement of migratory species.

At the regional scale, the proposal is unlikely to reduce the area that is
available for local dispersal and colonisation of non-migratory flora and fauna
such as terrestrial and arboreal mammals, reptiles and amphibians and bird
species that avoid open habitats.  These fauna groups are likely to disperse to
the north and south of the study area if habitat is allowed to regenerate.

5.3.4 Hydrology And Water Quality

The proposal is unlikely to significant impact on hydrology and water quality
of the surrounding study area.  The loss of Sandy Hollow Creek may affect
breeding conditions for amphibians and microhabitats for flora and fauna
downstream of the subject site.  The proposal is unlikely to affect the
unnamed watercourse that runs west from the subject site across Wallaby
Scrub Road.

The proposal may result in erosion and sedimentation of creeks and other
watercourses after clearing of vegetation.  However, this impact would be
ameliorated by the proposed erosion control and sedimentation measures (see
Section 6) and is not expected to be significant for flora and fauna.

5.3.5 Other Indirect Impacts

Other indirect impacts that could arise from the proposal include:

• small microhabitat changes within habitats, such as shading of vegetation
underneath bridges across The Putty Road;

• weed infestation;

• alteration to the fire regime; and

• disturbances from noise and dust.

The bridges over The Putty Road are unlikely to significantly affect flora and
fauna in the study area.  Any cleared areas would be rehabilitated with local
native species to prevent weed invasion and maintain habitat.  Therefore,
connectivity values for migratory species along The Putty Road would be
maintained.

Weeds are a potential threat to any site that experiences soil disturbance.  The
subject site has been disturbed in that past and supports many weeds.
Therefore, there is potential for weeds to spread and establish in areas that are
to be cleared, before they are mined.  Weeds may also establish on spoil piles
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or in areas that are to be rehabilitated.  Weed control strategies outlined in
Section 6 would control and monitor any threats from weeds as a result of the
proposal.  Therefore, impacts from weeds as a result of the proposal are not
likely to be significant.

The subject site and study area is likely to have received a high fire frequency
in the past.  Maintenance of the subject site and areas included as Green Offset
measures would aim to reduce the fire frequency in these areas.  This is
expected to benefit flora and fauna within the study area.

Noise and dust are expected to slightly increase as a result of the proposed
mine operations.  This would initially result in disturbance to some species.
However, animals can become accustomed to noise and can remain in areas
subject to noise provided that the habitat is present.  For example, many
species of fauna have been recorded on the subject site, which is close to
existing operations.  In addition, these impacts will be minimised by measures
outlined in Section 10 and 11 of the EIS.

The mine works will be rehabilitated in the long term, which will minimise
long-term impacts from dust.  Noise and dust is not expected to have a
significant impact on flora and fauna of the study area.

Feral animals are already present on the subject site and in the study area.
The management of habitat on the subject site and within the adjacent study
area for native flora and fauna (see Section 6 and 7) are likely to reduce the
available habitat for these species.  Control measures for feral animals such as
foxes and dogs are already undertaken within the study area and this will
continue.

5.3.6 Key Threatening Processes

The following key threatening process is considered relevant to the proposal:

• Clearing of native vegetation (TSC Act) and land clearance (EPBC Act).

The purpose of this SIS is to assess impacts and recommend amelioration and
offset measures to minimise the net impact that clearing native vegetation
would have in the locality.  Therefore, this key threatening process has been
addressed by this SIS and is not likely to have a significant impact on
biodiversity in the locality.  Offset measures will ensure that there would not
be a significant cumulative loss of flora and fauna habitat and biodiversity
within the region.

Other key threatening processes that may be relevant include:

• predation by the European Red Fox (Vulpes vulpes) (TSC Act and EPBC
Act);

• predation by the Feral Cat (Felis catus) (TSC Act and EPBC Act);
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• predation on tadpoles by the Plague Minnow (Gambusia holbrooki) (TSC
Act); and

• inappropriate fire regimes (TSC Act).

The proposed amelioration measures, offset measures and management of
habitat will ensure that these processes will not be exacerbated by the
proposal and that they are unlikely to have a significant impact on
biodiversity or flora and fauna in the study area.

5.4 THREATENED SPECIES

Twenty-three threatened species are known or are likely to occur on the
subject site and in the study area and are likely to be affected by the proposal
(Table 4.5).  The relative significance of potential direct and indirect impacts on
groups of these species is summarised below in Table 5.2.  These impacts are
subsequently discussed in the following sections.  Where potential impacts are
similar for species with similar habitat requirements, these species are
discussed together as shown in the section headings.

Impacts on threatened flora and fauna are based upon the knowledge of the
distribution and abundance of each species and habitat and known or
estimated utilisation of suitable habitat on the subject site and in the study
area in relation to the proposal.

The estimated areas in hectares of known or potential habitat of affected
species that would be cleared based on vegetation and habitat mapping and
known habitat requirements is provided in Table 7.1.

5.4.1 Slaty Red Gum (Eucalyptus glaucina) and Illawarra Greenhood (Pterostylis
gibbosa)

Potential impacts on these species include removal of approximately 89 ha of
potential habitat from the subject site (Narrow-leaved Ironbark/Grey
Box/White Feather Honeymyrtle Woodland).  The proposed offset measures
would conserve and manage approximately 760 ha of potential habitat for
these species, including a range of vegetation types (see Section 7).  It is
unlikely that these species would be lost from the study area during the life of
the proposal or in the long term.  Therefore, impacts from vegetation clearance
and habitat loss are not expected to be significant.
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Table 5.2 Potential Impacts on Affected Species

Affected Species Potential Impacts
Vegetation and Habitat

Loss
Fragmentation Regional Connectivity Hydrology and Water

Quality
Slaty Red Gum and Illawarra Greenhood Orchid XX X X X
Green and Golden Bell Frog X XX X XX
Glossy Black-cockatoo X X X X
Black-chinned Honeyeater and Painted Honeyeater X X X X
Brown Treecreeper XX XX X X
Swift Parrot and Regent Honeyeater X X X X
Grey-crowned Babbler XX XX XX X
Speckled Warbler X X X X
Large Pied Bat X X X X
Eastern Falsistrelle XX X X X
Little Bentwing-bat X X X X
Large Bentwing-bat X X X X
Eastern Freetail-bat XX X X X
Large-footed Myotis XX X X X
Squirrel Glider XXX XX X X
Grey-headed Flying Fox X X X X
Yellow-Bellied Sheathtail-bat XX X X X
Greater Broad-nosed Bat XX X X X
Pink-tailed Worm Lizard X X X X
Pale Headed Snake X X X X

1. X = some short term (over 18 years) impacts possible, could be significant in the long term without amelioration measures
2. XX = some short term (over 18 years) impacts likely, likely to be significant in the long term without amelioration measures
3. XXX = significant short (over 18 years) and long term impacts likely without amelioration measures
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Indirect impacts such as fragmentation at a local scale and a small reduction in
regional connectivity corridors are not expected to be significant for these
species.  This is because the proposed amelioration measures would maintain
habitat (including habitat for potential palliators such as birds and wasps) and
cease harmful processes such as grazing.  This would increase the potential for
these species to germinate and establish and therefore increase the chances of
dispersal and colonisation in the north, south and west of the study area.  This
would also increase the chances of colonisation to areas outside the study
area.

Indirect impacts such as changes to water quality and hydrology are likely to
be minimal and are not likely to significantly affect the potential habitat of this
species on the subject site or in the study area.

5.4.2 Green and Golden Bell Frog (Litoria aurea)

Potential impacts on this species include removal of approximately 19 dams
from the subject site and approximately 488 ha of foraging and dispersal
habitat.  The proposed offset measures would conserve and manage
approximately 1138 ha of potential habitat for this species, including a range
of vegetation types (see Section 6 and 7).  In addition, a total of 9 dams will be
retained and managed in the study area and 4 ponds will be created to match
the habitat of the dams that would be lost.  This means a total of 13 dams in
the study area will be available and managed as potential habitat for this
species.

Given the gradual nature of vegetation clearance and the fact that ponds will
be created before the dams on the subject site are lost, it is unlikely that this
species would be lost from the study area during the life of the proposal or in
the long term.  Therefore, potential impacts from vegetation clearance and
habitat loss are not expected to be significant.

Indirect impacts such as fragmentation at the local scale may affect this species
since the subject area will remove potential dispersal corridors between
potential habitats in the north and south of the study area.  However, this is
unlikely to be significant because the removal of vegetation will be gradual
over 18 years.  In addition, potential dispersal habitat located west of Wallaby
Scrub Road will be managed for biodiversity, which will help minimise the
impacts of local fragmentation.

Indirect impacts such as a small reduction in regional connectivity corridors
are not expected to be significant.  This is because regional connectivity for
this species would be through the north or south of the study area.  Potential
habitat in these areas would be retained and managed and this would increase
the chances of successful regional dispersal, depending on the conditions of
habitat outside the study area.
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Indirect impacts such as changes to water quality and hydrology are likely to
be minimal since they are unlikely to significantly affect dams that will be
retained and managed within the study area.  Therefore this is not likely to
significantly affect the potential habitat of this species on the subject site or in
the study area.

5.4.3 Glossy Black-cockatoo (Calyptorhynchus lathami)

Potential impacts on this species include removal of approximately 142 ha of
potential foraging habitat (eucalypt woodland with Allocasuarina and
Casuarina species).  However, this habitat has very low densities of key
feeding trees, ie. Forest Oak (Allocasuarina littoralis), for this species.  This
species was not recorded on the subject site and is unlikely to be breeding on
the subject site.

The proposed offset measures would conserve and manage approximately 829
ha of potential habitat for this species, including a range of vegetation types
that contain key feeding trees (see Section 6 and 7).  In addition, key feeding
trees for this species will be planted in selected locations within the study area
to compensate for the loss of foraging habitat.  These trees may produce cones
before the trees on the subject site are cleared.  Therefore, it is unlikely that
this species would be lost from the study area during the life of the proposal
or in the long term.  Potential impacts on this species from vegetation
clearance and habitat loss are not expected to be significant.

Indirect impacts such as fragmentation at the local scale are unlikely to
significantly affect this species.  Removal of vegetation from the subject site
will be gradual, and as this species is highly mobile it is likely to be able to fly
between the north and south of the study area over vegetation west of
Wallaby Scrub Road.

Indirect impacts such as a small reduction in regional connectivity corridors
are not expected to be significant for this species.  This is because regional
connectivity for this species is likely to be through the north or south of the
study area.  Potential habitat in these areas will be retained and managed and
this would increase the chances of successful regional dispersal, depending on
the conditions of habitat outside the study area.

Indirect impacts such as changes to water quality and hydrology are not likely
to be significant since they are unlikely to significantly affect the growth of
key feeding trees within the study area.  Therefore, this is not likely to
significantly affect the potential habitat of this species on the subject site Or In
The Study Area.



ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 8020356RP1/FINAL/30 AUGUST 2002

86

5.4.4 Brown Treecreeper (Climacteris picumnus victoriae)

Potential impacts on this species include removal of approximately 169 ha of
known and potential foraging and breeding habitat.  This species was only
detected on the subject site, however other family groups are likely to be
present in the north and south of the study area.

The proposed offset measures would conserve and manage approximately 368
ha of potential habitat for this species, and include specific management
measures to maintain habitat for this species (open woodland without a dense
understorey, tree hollows and leaf litter; see Section 6 and 7).

In addition, vegetation removal on the subject site will be gradual (over 18
years) and adjacent potential vegetation within the study area will be actively
managed.  Actively managing the dynamics of habitat within the study area is
likely to allow this species to disperse and colonise suitable habitat that would
be retained in the study area.  Such dispersal and colonisation is likely since it
must have occurred in the past when the subject site was totally cleared in
1963.  Subsequent disturbance regimes are likely to have allowed this species
to establish in suitable habitat on the subject site (see Section 4.3.2).  Therefore,
potential impacts on this species from vegetation clearance and habitat loss
are not expected to be significant.

Indirect impacts such as fragmentation at the local scale are unlikely to
significantly affect this species.  This is because there would be gradual
removal of vegetation from the subject site, and because this species is likely
to be able to disperse and colonise appropriate habitat in the north and south
of the study area and in vegetation west of Wallaby Scrub Road.

This species is a usual breeding resident occasionally recorded in the central
and west of the Hunter Region (HBOC 1994) and has been recorded in the
study area to the north and the south.  Indirect impacts such as a small
reduction in regional connectivity corridors are not expected to be significant
for this species.  This species has colonised the subject site from adjacent areas
in the past and regional connectivity for this species would be maintained to
the north and south of the study area.  This will be managed and would
increase the chances of successful regional dispersal, depending on the
conditions of habitat outside the study area.

Indirect impacts such as changes to water quality and hydrology are not likely
to be significant since they are unlikely to significantly affect the growth of
vegetation in this species habitat.  Therefore this is not likely to significantly
affect the potential habitat of this species on the subject site or in the study
area.

5.4.5 Painted Honeyeater (Grantiella picta)

Potential impacts on this species include removal of approximately 258 ha of
potential habitat (woodland and regrowth with mistletoes).  However, this
habitat has very low densities of mistletoes, which are generally abundant on
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widely-spaced mature trees.  This species was not recorded on the subject site
and is unlikely to be breeding on the subject site.

The proposed offset measures would conserve and manage approximately
1092 ha of potential habitat for this species, including a range of vegetation
types that contain key feeding trees (see Section 6 and 7).  Because the subject
site is not likely to be significant for this species and a relatively large area of
habitat would be retained in the study area it is unlikely that this species
would be lost from the study area during the life of the proposal or in the long
term.   Potential impacts on this species from vegetation clearance and habitat
loss are not expected to be significant.

Indirect impacts such as fragmentation at the local scale and a small reduction
in regional connectivity are unlikely to significantly affect this species for the
same reasons as discussed for the Glossy Black-cockatoo.

Indirect impacts such as changes to water quality and hydrology are not likely
to be significant since they are unlikely to significantly affect the growth of
mistletoes on large mature trees within the study area.  Therefore, this is not
likely to significantly affect the potential habitat of this species on the subject
site or in the study area.

5.4.6 Black-chinned Honeyeater (Melithreptus gularis gularis)

Potential impacts on this species include removal of approximately 258 ha of
potential habitat (eucalypt woodland).  However, this habitat has relatively
very low densities of mature eucalypt trees.  This species was not recorded on
the subject site and is unlikely to be breeding on the subject site.

The proposed offset measures would conserve and manage approximately
1092 ha of potential habitat for this species, including a range of vegetation
types that contain eucalypts at a relatively higher density (see Section 6 and 7).
Because the subject site is not likely to be significant for this species and a
relatively large area of habitat would be retained in the study area it is
unlikely that this species would be lost from the study area during the life of
the proposal or in the long term.   Potential impacts on this species from
vegetation clearance and habitat loss are not expected to be significant.

Indirect impacts such as fragmentation at the local scale and a small reduction
in regional connectivity are unlikely to significantly affect this species for the
same reasons as discussed for the Glossy Black-cockatoo.

Indirect impacts such as changes to water quality and hydrology are not likely
to be significant since they are unlikely to significantly affect the growth of
mistletoes on large mature trees within the study area.  Therefore, this is not
likely to significantly affect the potential habitat of this species on the subject
site or in the study area.
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5.4.7 Swift Parrot (Lathamus discolor) and Regent Honeyeater (Xanthomyza
phrygia)

Potential impacts on these species include removal of approximately 258 ha of
foraging habitat (scattered mature winter-flowering eucalypts in regrowth
and woodland).  Foraging resources provided by this habitat are likely to be
widespread in the study area.  The Swift Parrot does no breed within the
study area and the Regent Honeyeater is unlikely to breed within the study
area.

The proposed offset measures would conserve and manage approximately
1092 ha of potential habitat for this species, including a range of vegetation
types that would provide insect and nectar feeding resources (see Section 6
and 7).  In addition, key trees that would provide nectar resources for this
species would be planted in selected locations within the study area to
compensate for the loss of foraging habitat.  Therefore, it is unlikely that this
species would be lost from the study area in the long term.  Potential impacts
on these species from vegetation clearance and habitat loss are not expected to
be significant at the local and regional level.

Indirect impacts such as fragmentation at the local scale are unlikely to
significantly affect this species.  Vegetation removal from the subject site will
be gradual.  As this species is highly mobile it is likely to be able to fly
between the north and south of the study area over vegetation west of
Wallaby Scrub Road.

Indirect impacts such as a small reduction in regional connectivity corridors
are not expected to be significant for this species.  This is because regional
connectivity for this species would be through the north or south of the study
area.  Potential habitat in these areas will be retained and managed and this
would increase the chances of successful regional dispersal, depending on the
conditions of habitat outside the study area.

Indirect impacts such as changes to water quality and hydrology are not likely
to be significant since they are unlikely to significantly affect the growth of
key feeding trees within the study area.  Therefore this is not likely to
significantly affect the potential habitat of this species on the subject site or in
the study area.

5.4.8 Grey-crowned Babbler (Pomatostomus temporalis temporalis)

Potential impacts on this species includes removal of approximately 186 ha of
known breeding and foraging habitat (woodland and regrowth with tall
shrubs and intact ground layer, sparse understorey, tree hollows and leaf
litter).  This species was recorded throughout the subject site and in the study
area west of Wallaby Scrub Road.  There are likely to be more family groups in
other suitable habitat within the study area.

The proposed offset measures would conserve and manage approximately 381
ha of potential habitat for this species, and include specific management
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measures to maintain habitat for this species (woodland and regrowth; see
Section 6 and 7).

In addition, vegetation removal on the subject site will be gradual (over 18
years) and adjacent potential vegetation within the study area will be actively
managed.  This allows this species to disperse and increase colonisation
within the study area in the same way that Brown Treecreepers would do.
Therefore, potential impacts on this species from vegetation clearance and
habitat loss are not expected to be significant.

For the same reasons as those for the Brown Treecreeper, indirect impacts
such as fragmentation at the local scale and the small reduction in regionally
connectivity corridors are unlikely to significantly affect this species.  Family
groups are likely to disperse and colonise managed habitat within the study
area and therefore the local population is not likely to be lost from the study
area.

Indirect impacts such as changes to water quality and hydrology are also not
likely to be significant for the same reasons as discussed for the Brown
Treecreeper.

5.4.9 Speckled Warbler (Pyrrholaemus sagittata)

Potential impacts on this species include removal of approximately 275 ha of
known habitat (grassy woodland and regrowth with fallen branches and
understorey).  This species was recorded throughout the subject site in or near
grassy woodland and also in the study area west of Wallaby Scrub Road.

The proposed offset measures would conserve and manage approximately 927
ha of potential habitat for this species, and include specific management
measures to maintain habitat for this species (woodland and regrowth; see
Section 6 and 7).

In addition, vegetation removal on the subject site will be gradual (over 18
years) and adjacent potential vegetation within the study area will be actively
managed.  This allows this species to disperse and colonise areas within the
study area in the same way that Brown Treecreepers and Grey-crowned
Babblers would do.  Therefore, potential impacts on this species from
vegetation clearance and habitat loss are not expected to be significant.

For the same reasons as those for the Brown Treecreeper, indirect impacts
such as fragmentation at the local scale and the small reduction in regionally
connectivity corridors are unlikely to significantly affect this species.

Indirect impacts such as changes to water quality and hydrology are also not
likely to be significant for the same reasons as discussed for the Brown
Treecreeper.
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5.4.10 Insectivorous Bats

The following insectivorous bats are either known or are likely to occur on the
subject site or in the study area and were identified as affected species:

• Large-eared Pied Bat (Chalinolobus dwyeri);

• Eastern Falsistrelle (Falsistrellus tasmaniensis);

• Little Bentwing-bat (Miniopterus australis);

• Large Bentwing-bat (Miniopterus schreibersii oceanensis);

• Eastern Freetail-bat (Mormopterus norfolkensis);

• Large-footed Myotis (Myotis adversus);

• Yellow-bellied Sheathtail-bat (Saccolaimus flaviventris); and

• Greater Broad-nosed Bat (Scoteanax rueppellii).

Potential impacts on these species include removal of approximately of 295 ha
of known and potential foraging habitat, which are widespread in the study
area.

Only the Little Bentwing-bat (Miniopterus australis) is restricted to caves for
breeding.  Therefore the proposal would not include removal of breeding
habitat for this species.  All the other bats have potential to roost on the subject
site.  Therefore the proposal could potentially impact on roosting habitat on
the subject site.

The proposed offset measures would conserve and manage approximately
1147 ha of potential roosting and foraging habitat for this species, including a
range of vegetation types that would provide insect feeding resources and tree
hollows that would provide potential roosting sites (see Section 6 and 7).

These bats are highly mobile and widespread.  Bats recorded on the subject
site are likely to be part of a local population that also occurs throughout the
study area.  Due the relatively small area of their habitat to be cleared and
proposed amelioration measures it is unlikely that local populations of these
species would be lost from the study area in the long term.  In addition,
average tree hollow densities within the study area are equal to or higher than
those only on the subject site, indicating that the study area provides
comparable potential roosting habitat.  Potential impacts on these species from
vegetation clearance and habitat loss are not expected to be significant in the
local and regional context.

Indirect impacts such as fragmentation at the local scale are unlikely to
significantly affect these species.  Vegetation removal will be gradual and as
these species are highly mobile they are likely to be able to fly between the
north and south of the study area over vegetation west of Wallaby Scrub
Road.
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Indirect impacts such as a small reduction in regional connectivity corridors
are not expected to be significant for these species.  This is because regional
connectivity for these species would be through the north or south of the
study area.  Potential habitat in these areas will be retained and managed and
this would increase the chances of successful regional dispersal, depending on
the conditions of habitat outside the study area.

Indirect impacts such as changes to water quality and hydrology are not likely
to be significant since they are unlikely to significantly affect the growth of
foraging habitat within the study area.  Therefore this is not likely to
significantly affect the potential habitat of these species on the subject site or in
the study area.

5.4.11 Squirrel Glider (Petaurus norfolcensis)

Potential impacts on this species include removal of approximately of 126 ha
of known habitat (eucalypt woodland and regrowth with tree hollows and a
mix of eucalypts, banksias and acacias).  A family group of Squirrel Gliders is
likely to be utilising hollows on the subject site and one or more family groups
are known to also occur within the study area west of Wallaby Scrub Road.
These family groups are likely to make up a local population in the study area.

The proposed offset measures would conserve and manage approximately 816
ha of potential habitat for this species, and include specific management
measures to maintain habitat for this species (planting of winter flowering
banksia and acacias; see Section 6 and 7).

In addition, the gradual removal of vegetation over 18 years and the active
management of habitat within the adjacent study area would allow this
species to disperse and colonise suitable habitat that would be retained in the
study area.  Such dispersal and colonisation is likely since it must have
occurred in the past when the subject site was totally cleared in 1963 and
various disturbance regimes allowed potential habitat and this species to
establish.

Therefore, although some habitat for a family group would be removed, this
species is likely to disperse and colonise into the managed areas of habitat
within the remainder of the study area over the 18 years, providing hollow-
bearing trees are available.  Therefore the local population of this species in
the study area is likely to be retained and potential impacts on this species
from vegetation clearance and habitat loss are not expected to be significant.

Indirect impacts such as fragmentation at the local scale are unlikely to
significantly affect this species.  This is because there would be gradual
removal of vegetation from the subject site, and because this species is likely
to be able to disperse and colonise appropriate habitat in the north and south
of the study area and in vegetation west of Wallaby Scrub Road.
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This species is a breeding resident and indirect impacts such as a small
reduction in regional connectivity corridors are not expected to be significant
for this species.  This species has colonised the subject site from adjacent areas
in the past and regional connectivity for this species would be maintained to
the north and south of the study area.  This will be managed and would
increase the chances of successful regional dispersal, depending on the
conditions of habitat outside the study area.

Indirect impacts such as changes to water quality and hydrology are not likely
to be significant since they are unlikely to significantly affect the growth
vegetation in this species habitat.  Therefore this is not likely to significantly
affect the potential habitat of this species on the subject site or in the study
area.

5.4.12 Grey-headed Flying Fox (Pteropus poliocephalus)

Potential impacts on this species include removal of approximately of 126 ha
of potential foraging habitat (Eucalypt woodland with Melaleuca and Banksia).
This species was not recorded on the subject site and is not breeding on the
subject site.

The proposed offset measures would conserve and manage approximately 638
ha of potential foraging habitat for this species, including a range of
vegetation types that contain potential feeding resources (see Section 6 and 7).
Because the subject site is not likely to be significant for this species and a
relatively large area of habitat would be retained in the study area it is
unlikely that this species would be lost from the study area during the life of
the proposal or in the long term.  Potential impacts on this species from
vegetation clearance and habitat loss are not expected to be significant.

Indirect impacts such as fragmentation at the local scale and a small reduction
in regional connectivity are unlikely to significantly affect this species because
it is a highly mobile species and would still be able to access the study area.

Indirect impacts such as changes to water quality and hydrology are not likely
to be significant since they are unlikely to significantly affect the potential
foraging habitat within the study area.  Therefore, this is not likely to
significantly affect the potential habitat of this species on the subject site or in
the study area.

5.4.13 Pink-Tailed Worm Lizard (Aprasia parapulchella)

Potential impacts on this species include removal of approximately of 256 ha
of potential habitat (native pasture and regrowth).  This species was not
recorded on the subject site.  Due the more recent clearing on the subject site,
this species is more likely to be in other parts of the study area west of
Wallaby Scrub Road where clearing has not been so recent.
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The proposed offset measures would conserve and manage approximately 522
ha of potential habitat for this species, including a range of open grassland
areas dominated by native species in areas where this species is more likely to
occur (see Section 6 and 7).  Therefore, it is unlikely that this species would be
lost from the study area during the life of the proposal or in the long term.
Potential impacts on this species from vegetation clearance and habitat loss
are not expected to be significant.

Indirect impacts such as fragmentation at the local scale may affect this
species, by be restricting movement between potential habitat in the north and
south of the study area.  While little is known of the dispersal and colonisation
of this species, potential impacts due to local fragmentation would be
minimised given the gradual removal of vegetation from the subject site.
Habitat retained and managed west of Wallaby Scrub Road will also provide
potential dispersal corridors for this species.

Indirect impacts such as a small reduction in regional connectivity corridors
are not expected to be significant for this species.  This is because regional
connectivity for this species would be through the north or south of the study
area.  Potential habitat in these areas will be retained and managed and this
would increase the chances of successful regional dispersal, depending on the
conditions of habitat outside the study area.

Indirect impacts such as changes to water quality and hydrology are not likely
to be significant since they are unlikely to significantly affect the growth of
native grassland areas within the study area.  Therefore this is not likely to
significantly affect the potential habitat of this species on the subject site or in
the study area.

5.4.14 Pale-headed Snake (Hoplocephalus bitorquatus)

Potential impacts on this species include removal of approximately 89 ha of
potential habitat (including regrowth along creek and woodland with hollow
trees near dams).  This species was not recorded on the subject site.  Due to the
more recent clearing on the subject site, this species is more likely to be in
other parts of the study area west of Wallaby Scrub Road where clearing has
not been so recent.

The proposed offset measures would conserve and manage approximately 760
ha of potential habitat for this species, including a range of woodland areas
with hollows where this species is more likely to occur (see Section 6 and 7).
Therefore, it is unlikely that this species would be lost from the study area
during the life of the proposal or in the long term.  Potential impacts on this
species from vegetation clearance and habitat loss are not expected to be
significant.

Indirect impacts such as fragmentation at the local scale may affect this species
by restricting movement between potential habitat in the north and south of
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the study area.  However, this would be minimised given the gradual removal
of vegetation from the subject site and because habitat retained and managed
west of Wallaby Scrub Road will also provide potential dispersal corridors for
this species.

Indirect impacts such as a small reduction in regional connectivity corridors
are not expected to be significant for this species.  This is because regional
connectivity for this species would be through the north or south of the study
area.  Potential habitat in these areas will be retained and managed and this
would increase the chances of successful regional dispersal, depending on the
conditions of habitat outside the study area.

Indirect impacts such as changes to water quality and hydrology could
potentially affect the distribution and abundance of prey species such as
amphibians.  However, dams in the study area will be managed to ensure the
potential breeding habitat is retained for these prey species.  Therefore this is
not likely to significantly affect the potential habitat of this species on the
subject site or in the study area.



Extension of Warkworth Coal Mine
s p e c i e s i m p a c t s t a t e m e n t

Impact Amelioration Measures
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6 IMPACT AMELIORATION MEASURES

6.1 INTRODUCTION

Amelioration measures are designed to minimise the direct impact of the
gradual clearance of native vegetation on the subject site and indirect impacts
on the adjacent study area over 18 years.  This includes:

• subject site regeneration; and

• progressive subject site rehabilitation.

It should be noted that regeneration is defined as the natural or assisted
regeneration of native flora to provide habitat for flora and fauna in areas that
have been cleared or grazed in the past.

Rehabilitation is defined as the active landscaping replanting and
management of created habitats within native flora and fauna in areas that
have been disturbed by mining.

While these amelioration measures are unlikely to mitigate the impacts of
vegetation clearance, they help to minimise impacts over the 18 year period.
In conjunction with offset measures described in Section 7, these amelioration
measures will ensure that habitat on the subject site that will be managed over
18 years will increase the chances that flora and fauna may disperse across the
study area from the subject site.

These are also likely to help minimise the long term impact (clearance and
local fragmentation) by providing some habitat values on the subject site after
mining has ceased.

6.2 SUBJECT SITE REGENERATION

During the 18 years of the proposal, the subject site will be allowed to
naturally regenerate.  Grazing and clearing will be removed.  This will protect
and increase the biodiversity value of the subject site and facilitate the spread
and establishment of populations of affected species across the study area.

6.3 PROGRESSIVE SUBJECT SITE REHABILITATION

The mining method, including topsoil stripping and pre-clearing surveys, is
discussed in Section 3 of the EIS.  The rehabilitation plan is discussed in
Section 3.8 of the EIS and outlines regulatory requirements, rehabilitation
planning, landform design, revegetation and rehabilitation techniques and
final land use.  This section will outline the extent and nature of rehabilitation
and will aim to provide biodiversity habitat.
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Rehabilitation will be integrated with the principles and strategies outlined in
the “Synoptic Plan: Integrated Landscapes for Coal Mine Rehabilitation in the
Hunter Valley of New South Wales” (NSW Department of Mineral Resources
1999).

Progressive rehabilitation will occur following mining to the west.  The
shaping of emplacements and rehabilitation will follow the creation of
unshaped emplacements as the mine progresses. The aim of rehabilitation on
the subject site will be to:

• create a large patch of vegetation that links with existing remnants, adding
to a more uniform cover of vegetation throughout the Hunter Valley floor;

• to restore the landscape to a state that provides known habitat for
populations of threatened species that are currently known on the subject
site.

It is proposed to establish 50% of the subject site rehabilitation area for
biodiversity conservation.  These areas will link up with other rehabilitation
measures being undertaken on the mine under existing consents.  This will
enhance the local connectivity in the final landform by linking habitat north
and south of the subject site.

Other areas will be rehabilitated to their original land capability or better,
which are also likely to provide biodiversity values.  An unavoidable
exception to this will be the loss of land associated with the final void, which
will be unsuitable for any form of rehabilitation.

Rehabilitation will be undertaken in consultation with the Department of
Mineral Resources.

Rehabilitation for biodiversity will be promoted by:

• Using native endemic seeds (to match those already found on the subject
site) where possible, for seeding and replanting programs;

• rehabilitate groundcover, understorey and canopy species by seeding and
planting (planting understorey and tree species would be undertaken
where grass competition restricts the use of direct seeding);

• planting a variety of species as opposed to a monoculture, especially
species that flower at different times of the year or that provide foraging
resources for affected species;

• creating a diversity of landforms and habitats such as woodland, regrowth
and open forest on ridgetops and lower slopes;

• placement of habitat features such as logs, rocks, dams and dams; and

• linkage of areas rehabilitated with trees with adjacent remnant vegetation
to promote regional corridors.
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7 GREEN OFFSET MEASURES FOR SUSTAINABLE DEVELOPMENT

7.1 INTRODUCTION

Green Offset measures provide a method of having both development that
benefits the economy and environmental protection.  The principles of green
offset schemes as described in the NSW Environment Protection Authority
(EPA) concept paper entitled “Green offsets for sustainable development”
(EPA 2002) are:

• environmental impacts must be avoided first by using all cost-effective
prevention and mitigation measures.  Offset measures are then only used
to address remaining environmental impacts.

• all standard regulatory requirements must still be met.

• offset measures must never reward ongoing poor environmental
performance.

• offset measures will complement other government programs.

• offset measures must result in a net environmental improvement.

Offset measures must also be:

• enduring – they must offset the impact of the development for the period
that the impact occurs.

• quantifiable – the impact and benefits must be reliably estimated.

• targeted – they must offset the impacts in the same area.

• located appropriately – they must offset the impact  in the same area.

• supplementary – beyond existing requirements and not already being
funded under another scheme.

• enforceable – through development consent conditions, licence conditions,
covenants or a contract.

The principles of Green Offset measures have been used in developing the
green offset strategy for the proposal.  They provide a method of having
development that provides for economic benefits while affording
environmental protection.  These offsets are an initial proposal and details of
vegetation communities, habitats, timing and land areas to be included will be
negotiated with NPWS and planningNSW.
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With the proposed mining timeframe, the woodland vegetation communities
on the subject site would not be cleared until 10 years from the start of mining.
This allows for further discussion and investigation of the suitability of
potential land that would compensate for the vegetation communities and
habitat that would be removed as a result of the proposal.

7.2 GREEN OFFSET MEASURES

The proposed offset measures are based on the examples of types of measures
detailed in ‘Green offsets for sustainable development’ (EPA 2002).

Three types of offset measures have been developed based on the proposed
future use of the study area and include:

• Non Disturbance Areas (NDAs) – land that will provide protection of
vegetation communities and biodiversity values for the life of the consent;
and

• Habitat Management Areas (HMAs) – land that is currently owned by
WML that is within a mining lease and may eventually be developed; and

• Contribution to research or Conservation Trust Fund.

Other types of offset measures suggested in the ‘Green offsets for sustainable
developments’ such as regeneration have been included as amelioration
measures in Section 6.

The locations of NDAs and HMAs area are shown in Figure SIS-7 in Volume 4.
In addition, the subject site will be progressively rehabilitated to increase
biodiversity and provide connectivity within the study area, and other
adjacent rehabilitation areas which contribute to offsetting the impact of
clearing during and after mining has been completed.

The total area of the land designated to be NDA is approximately 461 ha, and
the total area of land designated as HMA is 1074 ha.  This is a total of 1535 ha.

The sizes of vegetation communities and habitat for affected species that will
be cleared and the corresponding areas within the NDA and HMA lands are
shown in Table 7.1 and

Table 7.2.  The sizes of habitats are based on the distribution of vegetation
communities and the likelihood that affected species would utilise these
communities in the study area.

Habitat Management Plans for NDA and HMA land will be prepared and will
provide details on the proposed management measures for these areas. The
proposed management measures are outlined below.
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Table 7.1 Offset Measures for Vegetation Communities (approximate hectares)

Vegetation Communities Area cleared Non Disturbance Area Habitat Management
Area

Total Managed
Habitat

Subject Site
Narrow-leaved Ironbark/Grey Box/White Feather Honeymyrtle Woodland 89.0 18.8 135.1 153.9
Narrow-leaved Apple/Coastal Banksia Woodland 36.5 1.0 54.2 55.2
Narrow-leaved Ironbark/Bulloak Woodland (regrowth) 166.7 71.5 235.3 306.8
Spotted Gum/Narrow-leaved Ironbark Woodland (regrowth) 2.7 24.3 0.0 24.3
Bulloak Woodland (regrowth) 16.5 13.2 0.0 13.2
Native pasture 177.0 33.5 0.0 33.5
Cleared Land 80.3 129.4 212.1 341.5
Subject Site sub-totals 568.7 291.7 636.7 928.4
Remainder of the Study Area
Grey Box/Narrow-leaved Ironbark Woodland 0 132.5 255.6 388.1
Grey Box/Narrow-leaved Ironbark Woodland(regrowth) 0 0.0 177.8 177.8
Narrow-leaved Ironbark/Grey Box Woodland 0 37.1 0.0 37.1
River Oak Woodland 0 0.0 0.0 0.0
Blakely's Red Gum Woodland 0 0 2.3 2.3
Forest Red Gum Woodland 0 0 1.3 1.3
Acacia saliciformis Woodland 0 0 0.2 0.2
Study Area sub-totals 0.0 169.6 437.1 606.7

Totals 568.7 461.3 1073.8 1535.1
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Table 7.2 Offset Measures for Affected Species

Affected Species Area of known or potential
habitat cleared#

Non Disturbance Area Habitat Management Area Total Managed Habitat

Slaty Red Gum and Illawarra Greenhood
Orchid

89.0 188.4 572.0 760.4

Green and Golden Bell Frog 488.4 330.9 807.5 1138.4
Glossy Black-cockatoo 142.0 202.6 626.2 828.8
Regent Honeyeater, Swift Parrot, Painted
Honeyeater and Black-chinned Honeyeater

258.4 284.2 807.3 1091.5

Speckled Warbler 274.9 297.4 629.6 926.9
Brown Treecreeper 169.4 132.9 235.3 368.2
Grey-crowned Babbler 185.9 146.1 235.3 381.4
Squirrel Glider 125.5 189.4 626.2 815.6
Insectivorous Bats 294.9 285.2 861.5 1146.7
Large-footed Myotis (dams) 19 dams 10 dams^ 3 dams 13 dams
Grey-headed Flying Fox 125.5 189.4 448.5 637.9
Pale-headed Snake 89.0 188.4 572.0 760.4
Pink-tailed Worm Lizard 255.7 151.7 370.4 522.2
Hooded Robin* 0 0.0 177.8 177.8

1. * the Hooded Robin is not an affected species but was recorded in the study area.
2. # some species have not been recorded on the site and potential habitat has been estimated based vegetation and habitat mapping and known habitat requirements.
3. ^this includes the creation of 4 dams with habitat features for the Green and Golden Bell Frog and which would also provide potential foraging habitat for the Large-footed Myotis.
4. Areas are in hectares
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7.2.1 Non Disturbance Areas

Land to be protected as NDA has been identified adjacent to and nearby the
site on WML owned land.  Approximately 461 ha are proposed to be
designated as NDA.  The location of the NDA provides connectivity between
the existing woodland areas both on and off the WML mining lease.  The areas
located immediately north and south of the disturbance area will also provide
connectivity to mine rehabilitation areas.

NDA land is proposed to be covered by a Voluntary Conservation Agreement
(VCA) to protect the land from native vegetation clearance for the life of the
consent after which, the land use of the NDAs will be subject to assessment of
the environmental issues as well as the stringent controls and requirements
under the EP&A Act, EP&A Reg, TSC Act and EPBC Act.

Management of the NDA land will be funded by WML.  It is proposed that
local aboriginal groups conduct all of the management requirements of the
NDA land on behalf of WML.  This will be formalised in a contractual
agreement between the two parties.  This management will be under the
direction of WML to ensure satisfactory standards, consent conditions and
management plan commitments are being met.  Management of land will
commence following granting of the consent and will be undertaken for the
duration of the impact of the vegetation clearance.

At present the area immediately south of the disturbance area has limited
vegetation.  It is proposed that regeneration of this area be undertaken to
recreate habitat that is proposed to be cleared.

These areas will also be managed to protect and in some cases increase their
biodiversity value.  The management measures to be implemented include:

• destocking of the land;

• feral animal control;

• weed control;

• bushfire control;

• repairing erosion problems; and

• fencing.

7.2.2 Habitat Management Areas

The subject site is part of a larger patch of woodland in the study area.  Some
of this woodland is owned by WML and development of the land may occur
in the future.  This land is adjacent to areas proposed to be NDA land for the
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extension and therefore provides connectivity to these areas.  As the land may
be developed in the future it is proposed to manage the land to maintain the
existing vegetation communities until the time it is developed.

The land will be managed in the same manner as the NDAs.  Management of
this area will be funded by WML.  It is proposed that local aboriginal groups
conduct all of the management requirements of the HMA on behalf of WML.
This would be formalised in a contractual agreement between the two parties.
This management would be under the direction of WML to ensure satisfactory
standards, consent conditions and management plan commitments are being
met.  Management of land will commence following granting of the consent
and will be undertaken for the duration of the impact of the vegetation
clearance or until the land is required for development.

7.2.3 Management Measures

Habitat within the NDA and HMA land will be managed to allow dispersal
and colonisation of affected species, especially those affected species that are
known to occur on the subject site.

As can be seen in the past, cessation of clearing and grazing in the study area
can lead to the regeneration of habitat for a wide range of flora and fauna,
including affected species.

Some of the areas in the NDA and HMA land is currently cleared land, which
has low habitat value for flora and fauna and affected species and which limits
local dispersal and regional movement for migratory species.  Threatening
processes such as grazing and clearing will cease in these areas and they will
be allowed to naturally regenerate.  Key habitat species will also be planted in
NDA.  In addition, other threatening processes will be controlled, such as feral
cats, dogs, foxes, introduced plants and any erosion problems.

Management of the land will commence immediately following consent being
received.  As the majority of the regrowth is not be cleared for 10 years, this
will allow some regeneration to occur prior to significant clearing.

The following specific measures for some affected species will also be
undertaken in selected sites in these areas:

• creation of 4 dams in NDA land, management of 6 and 3 dams in NDA and
HMA land respectively.  Dams will be strategically located in potential
movement corridors across the study area.

• planting of key Allocasuarina feeding trees for the Glossy Black-cockatoo;

• maintenance of open woodland areas lacking dense understorey for the
Brown Treecreeper;
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• maintenance of regenerating woodland with tall shrubs for the Grey-
crowned Babbler;

• planting of key nectar producing trees for the Swift Parrot and Regent
Honeyeater (eg. White Box, Spotted Gum, Narrow-leaved Ironbark);

• planting Coastal Banksia and winter-flowering acacias near know habitat
for the Squirrel Glider; and

• maintenance of some open grassland areas with rocks as potential habitat
for the Pink-tailed Worm Lizard.

7.3 CONTRIBUTION TO RESEARCH

It is proposed that a once off $50,000 contribution be provided to a
conservation trust fund or contributed to a conservation management
program.  Additional discussion is required to be undertaken with
planningNSW, NPWS and EA to agree on an appropriate fund or program.

7.4 MONITORING AND REPORTING

The biodiversity value and success of these offset measures will be assessed
annually and changes made to improve the program if required.  In particular,
flora and fauna surveys will assess the presence of affected species in the
NDA and HMA land to determine the value of these areas as natural
resources offsets.

7.4.1 Non Disturbance Areas

Annual flora and fauna surveys of the NDA will be undertaken by WML from
the commencement of mining in the extension area.  The flora and fauna
surveys will be reviewed to establish what impact the extension and the
management strategy is having on the NDA land.  Flora and fauna survey
results will be reported annually in the WML Annual Environmental
Management Report.  It is envisaged that these results will be able to be
utilised by Government agencies to increase the information in their
databases.

Both the management of the land and the flora and fauna management will be
detailed in a Habitat Management Plan.   In line with current development
consents the plan would be approved by planningNSW, NPWS and
Environment Australia and would be reviewed every 5 years.
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7.4.2 Habitat Management Areas

Annual flora and fauna surveys will be undertaken within a section of the
Habitat Management Area each year by WML.  The area to be surveyed will
vary each year to enable the entire area to be surveyed in detail over a number
of years.  Surveys will occur once mining commences on the subject site.
Flora and fauna survey results will be reported annually in the WML Annual
Environmental Management Report.  It is envisaged that these results will be
able to be utilised by Government agencies to increase the information in their
databases.

Both the management of the land and the flora and fauna management will be
detailed in a Habitat Management Plan.  In line with current development
consents the plan would be approved by planningNSW, NPWS and
Environment Australia and would be reviewed every 5 years.
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8 CONCLUSIONS

The subject site contains woodland and regrowth that has been cleared in the
past and that supports habitat for native flora and fauna, regionally significant
species and communities and threatened and migratory species listed under
the TSC Act and EPBC Act.  It is part of a large remnant patch of bushland that
provides some regional habitat connectivity across the Hunter Valley as well
as local dispersal and colonisation habitat within the Hunter Valley.

The proposal will have the potential to affect a number of threatened species
including flora species, woodland birds, and arboreal mammal, insectivorous
bats and one amphibian.  The impact on these species includes the loss of
habitats for individuals or family groups that are know or with the potential
to occur on the subject site.   These individuals or family groups are likely to
make up part of a local population (s) that occur (s) within the study area and
the mid Hunter Valley.

The proposal will result in the removal of habitat on the eastern side of large
bushland remnant located between Wollombi Brook and Warkworth Mine.
Indirect impacts will therefore include an increase in local fragmentation and
a small reduction in regional connectivity.

The impacts of the proposal on flora and fauna including regionally
significant biota and threatened and migratory species listed under the TSC
Act and EPBC Act are unlikely to be significant at the local, regional, state or
national level.  No flora and fauna species or their habitat or vegetation
communities are likely to be lost from the local area as a result of the proposed
development.

The proposed Green Offset measures will conserve, enhance and manage
habitat within the study area, so that local populations can be maintained.
These areas will also help mitigate against local fragmentation by enhancing
habitats and increasing their potential as dispersal and colonisation corridors.
Regional corridors and connectivity are unlikely to be affected by the proposal
since regional routes would be maintained.

The offset and mitigation measures are feasible and the status of flora and
fauna, including significant, threatened and migratory species and
communities will not be significantly harmed by the proposal.  Therefore, the
proposal is unlikely to have a significant impact on flora and fauna, including
significant and threatened biota at the local, regional, state, national or
international level.
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