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Introduction

1.1 Introduction

HV Coking Coal Pty Limited (HVCC) operates the Integra Underground Mine (Integra
Underground) in the Upper Hunter Valley of New South Wales (NSW). HVCC is a wholly
owned subsidiary of Glencore Coal Pty Limited (Glencore).

Hansen Bailey is currently preparing an application on behalf of HYCC to modify Integra
Underground’s Project Approval (PA 08_0101). The modification application will be made
under Section 75W of the Environmental Planning and Assessment Act 1979 (EP&A Act).
HVCC is seeking approval to continue longwall mining of the Middle Liddell Seam further to
the north of the currently approved longwall panels (the Modification). The Modification also
involves the construction and operation of ancillary surface infrastructure. For the purposes
of this assessment, an ‘Assessment Boundary’ has been defined, which includes all areas of
direct and indirect impacts from the Modification. The location of the Modification and
Assessment Boundary is shown in Figure 1 (Hansen Bailey, 2017).

The NSW Threatened Species Conservation Act 1995 (TSC Act) was recently repealed and
replaced by the NSW Biodiversity Conservation Act 2016 (BC Act) on 25 August 2017. All
listings for threatened species, populations and ecological communities have been transferred
to the BC Act. However, other provisions under the BC Act do not apply to applications under
Section 75W of the EP&A Act. Therefore formal assessments under the former Section 5A of
the EP&A Act have been prepared.

This Ecological Impact Assessment also considers the requirements to formally refer the
Modification to the Minister for the Environment due to potential impacts to Matters of National
Environmental Significance (MNES) listed under the Commonwealth Environment Protection
and Biodiversity Conservation Act 1999 (EPBC Act).

1.1.1  Description of the Proposal
The Modification includes the following components:

> Adjustments to the approved mine plan for the Middle Liddell Seam including:

o Realignment and extension of the main headings further to the north-west;
o Increases to the lengths and widths of the approved LWs 15-17; and
CUMBERLAND ECOLOGY © - INTEGRA UNDERGROUND - LONGWALL FINAL  HANSEN BAILEY
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Mining of additional longwall panels (LWs 18-19 or LWs 18-20).
> Construction and use of additional surface infrastructure including:

o Proposed Goaf Dewatering Site consisting of additional dewatering boreholes
and associated infrastructure;

o Auxiliary fans in the maingate of each longwall panel to assist in the efficient
ventilation of the longwall mining area;

o Additional electricity transmission lines and distribution lines;

o Additional gas drainage boreholes to ensure the safety of underground
operations;

o Increased usage of the currently approved gas flares; and

o Relocation of the existing store facility and the construction and use of an

additional access road off Middle Falbrook Road.
> Use of the C4 Dam to store raw water from Glennies Creek.

The proposed mining activities and ancillary surface infrastructure associated with the
Modification are conceptually illustrated in Figure 1 (Hansen Bailey, 2017)).

Integra Underground is located adjacent to the Mount Owen Complex (MOC) which is also
owned and operated by Glencore. The Modification does not involve any alterations to the
Development Consent for the MOC; however, the proposed mining activities and
infrastructure development will be undertaken within the approved boundary of MOC.

CUMBERLAND ECOLOGY © - INTEGRA UNDERGROUND - LONGWALL 12 FINAL  HANSEN BAILEY
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Chapter 2

Methods

2.1 Desktop Assessment

A search of the Atlas of NSW Wildlife - Bionet (OEH, 2017) database was undertaken to
identify the TSC Act and EPBC Act listed threatened flora and fauna species that have been
recorded within a 10 km radius of the Modification since 1990. Additionally, the Protected
Matters Search Tool (PMST) (DoEE, 2017a) was utilised to generate a list of MNES listed
under the EPBC Act with potential to occur within the Assessment Boundary. A review was
also undertaken of previous Environmental Impact Assessments prepared for the Integra
Underground Coal Project (ERM, 2009) and Mount Owen Continued Operations Project
(Umwelt, 2014).

2.2 Field Surveys

The area within the Assessment Boundary was assessed visually by an ecologist and a
botanist on 6 July 2017. Areas outside of the Approved Operations Boundaries for MOC and
Integra Underground were assessed visually; notes regarding the vegetation present and
any associated fauna habitat values were made. As vegetation mapping throughout the
Assessment Boundary already exists, this was considered sufficient to assess the potential
ecological impacts associated with the Modification.

221  Flora Survey

Survey plots were conducted in each of the representative vegetation communities present
in the Assessment Boundary (except for rehabilitation and exotic vegetation), using the
Biodiversity Banking Assessment Methodology (BBAM) as per the methods of BioBanking
(OEH, 2014).

The locations of flora quadrats were recorded using a hand-held GPS unit and are shown in
Figure 2.1. The locations of the quadrats were selected so that sampling was conducted in
areas most representative of the condition and composition of vegetation within the
Assessment Boundary. The process of quadrat sampling was included as part of the BBAM
plots surveys, and included the following parameters:

> Identifying and recording all vascular flora species present within a nested 20x20m
guadrat, located within the 20x 50m plot;

> The stratum in which each species occurred;

CUMBERLAND ECOLOGY © - INTEGRA UNDERGROUND - LONGWALL 21 FINAL  HANSEN BAILEY
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> Assigning a cover-abundance value to each species recorded within the plot, using
a modified Braun-Blanquet scoring system (Braun-Blanquet, 1927), to reflect their
relative cover and abundance in the quadrat and estimating stem count for each
species;

> Recording details about vegetation structure such as percentage foliage cover and
height of each strata, recorded at 10 points on a 50m transect line;

> Recording the presence of native and exotic species at 1m intervals on a 50m
transect;

> Identifying the canopy species that are regenerating;

> Measuring logs within the 50x20m plot;

> Counting hollows present in the plot; and
> Taking photographs of the quadrat to provide a record of vegetation condition and
appearance.

i. Targeted Threatened Flora Surveys

Targeted threatened flora searches were undertaken as part of the random meander surveys
within suitable habitat of threatened flora species known from the locality. The locations of
threatened flora specimens (if present) were recorded using a hand-held GPS.

222  Fauna Survey

Detailed fauna surveys were generally not considered to be required, due to the cleared
nature of the vegetation and lack of identified habitat for threatened fauna species.
Additionally, detailed fauna surveys were conducted as part of the MOC EIA, and therefore a
significant amount of data exists for the area within the Assessment Boundary.

Habitat assessments were conducted as part of the flora survey plots according to the
BBAM, and additional notes were made with reference to available habitat features such as
areas of bushrock, dams, creeks and soaks. The survey also included an assessment of the
presence of habitat features suitable for use by threatened fauna species known to occur in
the locality.

2.3 Limitations

Vertebrate fauna and vascular flora of the locality are well known based upon a sizeable
database of past records. The surveys by Cumberland Ecology added to the existing
database and helped to provide a clear indication of the likelihood that various species
occur, or are likely to occur within the Assessment Boundary. The data obtained from
database assessment and previous surveys of the Assessment Boundary furnished an
appropriate level of information to support this assessment.

CUMBERLAND ECOLOGY © - INTEGRA UNDERGROUND - LONGWALL 29 FINAL  HANSEN BAILEY
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The weather conditions at the time of the flora surveys were generally favourable for plant
growth and production of features required for identification of most species. Shrubs,
grasses, herbs and creepers were readily identifiable in most instances. It is expected that
not all flora species present would have been recorded during the surveys. Despite this, it is
considered that sufficient information has been collected to assess issues including
conservation significance of the flora, condition and viability of vegetation and likely impact
on native vegetation.

Limited targeted fauna surveys were undertaken for this assessment, which relied on
literature review, database analysis and fauna habitat assessment.

CUMBERLAND ECOLOGY © - INTEGRA UNDERGROUND - LONGWALL 23 FINAL  HANSEN BAILEY
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Chapter 3

Results

In the areas undisturbed by mining operations, extensive historical vegetation clearing has
converted much of the land within the Assessment Boundary to grassland with varying
degrees of native plant species diversity. Such vegetation supports a much lower diversity
of native flora and fauna than the wooded landscapes. The resultant landscape has
simplified and fragmented habitats typical of many rural areas that support a subset of the
pre-European fauna.

The flora and fauna species that occur within the approved boundaries of Integra
Underground and MOC are well known, and existing vegetation mapping and threatened
species records are documented across the Assessment Boundary.

The available literature (Peake, 2006; ERM, 2009; Umwelt, 2014) indicates that the
vegetation communities within the Assessment Boundary include:

> Central Hunter Ironbark — Spotted Gum — Grey Box Forest (Endangered
Ecological Community listed under the TSC Act (NSW Scientific Committee, 2011)
and Critically Endangered Ecological Community listed under the EPBC Act as part
of Central Hunter Valley eucalypt forest and woodland) (DoEE, 2017b);

> Central Hunter Bulloak Forest Regeneration (Not listed);
> Central Hunter Swamp Oak Forest (Not listed); and
> Planted Vegetation (Not listed).

The findings of the current assessment are generally consistent with the findings of previous
EA documents (ERM, 2009; Umwelt, 2014). However, the legal statuses of a number of
threatened species, populations and ecological communities relevant to the Assessment
Boundary have changed since those previous assessments were completed. Vegetation
communities present within the Assessment Boundary are shown in Figure 3.1.

The sections below detail the findings of the current survey and ecological assessment for
the Modification.
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3.1 Vegetation Communities
3.1.1  Central Hunter Ironbark — Spotted Gum — Grey Box Forest

TSC Act Status: Central Hunter Ironbark — Spotted Gum — Grey Box Forest Endangered
Ecological Community (EEC)

EPBC Act Status: Central Hunter Valley Eucalypt Forest and Woodland Ciritically
Endangered Ecological Community (CEEC)

Central Hunter Ironbark — Spotted Gum — Grey Box Forest (CEEC/EEC) occurs throughout
the Assessment Boundary as both mature and regenerating patches of open woodland, of
various patch sizes. The largest and most intact patch is within the Southern Remnant Offset
and Southern Remnant Area RSF, which is part of Ravensworth State Forest, as shown in
Figure 3.1 and Photograph 3.1.

The canopy is dominated by Eucalyptus crebra (Narrow-leaved Ironbark) and Eucalyptus
moluccana (Grey Box) with less frequent Corymbia maculata (Spotted Gum). A sparse or
absent small tree and shrub layer is represented as regenerating canopy tree species. The
understorey is dominated by grasses, including native species such as Cymbopogon
refractus (Barbed Wire Grass), Aristida ramosa (Purple Wiregrass), Paspalidium distans and
Chloris truncata (Windmill Grass), and some exotic species including Chloris gayana
(Rhodes Grass), Paspalum dilatatum (Paspalum) and Cynodon dactylon (Couch). Herbs are
also abundant in the understorey, including native species such as Phyllanthus virgatus,
Einadia trigonos (Fishweed), Enchylaena tomentosa (Ruby Saltbush) and Stackhousia
viminea (Slender Stackhousia), and exotic species including Galenia pubescens (Galenia),
Plantago lanceolata (Lamb’s Tongue) and Opuntia stricta (Prickly Pear).

In terms of the condition thresholds outlined in the EPBC Act Conservation Advice (referred
to as Central Hunter Valley eucalypt forest and woodland) (Threatened Species Scientific
Committee, 2015), the condition of this community within the Assessment Boundary is
considered to be moderate and therefore meets the minimum requirements to conform to the
CEEC. The minimum requirements for woodland patches are as follows:

> Must be greater than 0.5 ha in area, AND/OR

> Must have a predominantly native perennial groundcover and at least 12 native
understorey species, OR

> Must be contiguous with a large patch (> 2 ha).

All patches of this community are also considered to conform to the TSC Act listing of
Central Hunter Ironbark — Spotted Gum — Grey Box Forest.

There is no recognised derived native grassland included in the listing of either the TSC Act
listing or EPBC Act listing for the CEEC/EEC.
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Photograph 3.1 Central Hunter Ironbark — Spotted Gum — Grey Box Forest in the
Southern Remnant Area RSF

i Planted Central Hunter Ironbark — Spotted Gum — Grey Box Forest

An area of planted Central Hunter Ironbark — Spotted Gum — Grey Box Forest is present in
the eastern extent of the Assessment Boundary, as shown in Photograph 3.2. This area has
been mapped by MOC, and appears to have a planted shrub, midstorey and canopy layer
over a naturally regenerating understorey. It is likely that the understorey has grown from
placed top soil, as part of the mine rehabilitation process. The understorey is as per the
intact variant of the community, and has low densities of exotic species. The shrub layer is
sparse, with some Acacia sp. and regenerating canopy species. The midstorey and canopy
has been planted in rows, but is representative of the naturally occurring community, being
dominated by Eucalyptus crebra (Narrow-leaved Ironbark), Eucalyptus moluccana (Grey
Box) and Corymbia maculata (Spotted Gum).
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Photograph 3.2 Planted Central Hunter Ironbark — Spotted Gum — Grey Box Forest to
the east of the MOC mining area.

3.1.2  Central Hunter Bulloak Forest Regeneration
TSC Act Status: Not listed
EPBC Act Status: Not listed

Central Hunter Bulloak Forest Regeneration occurs in the centre of the Assessment
Boundary, as shown in Photograph 3.3. The canopy, sub canopy, and shrub layer are
exclusively dominated by Allocasuarina luehmannii (Bulloak). A sparse understorey is
present and includes grasses; Aristida vagans (Three-awned Grass), Cynodon dactylon,
Cymbopogon refractus and Eragrostis leptostachya (Paddock Love Grass) and some herbs,
including Cyperus gracilis (Slender Flat-sedge), Einadia trigonos and the exotic species
Galenia pubescens.
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Photograph 3.3 Bulloak Forest Regeneration in the centre of the Assessment
Boundary

3.1.3 Central Hunter Swamp Oak Forest
TSC Act Status: Not listed
EPBC Act Status: Not listed

Central Hunter Swamp Oak Forest occurs in association with the minor watercourses in the
Assessment Boundary, including Bettys Creek (as shown in Photograph 3.4), Main Creek
and some dams. The canopy and sub-canopy are exclusively dominated by Casuarina
glauca (Swamp Oak), which also dominates the shrub layer as juveniles. Other shrubs
include sparse exotic species; Olea europaea subsp. cuspidata (African Olive),
Gomphocarpus fruticosus (Narrow-leaved Cotton Bush) and Lycium ferocissimum (African
Boxthorn). The understorey is dominated by the exotic herbs Sida rhombifolia (Paddys
Lucerne), Verbena bonariensis (Purpletop) and Cirsium vulgare (Spear Thistle), and
grasses, including the native species Austrostipa verticillata (Slender Bamboo Grass) and
Microlaena stipoides (Weeping Meadow Grass) and exotic species Chloris gayana and
Phalaris canariensis (Canary Grass).

This riparian community would potentially access groundwater when the creek is dry and
dependent on base flows. It can therefore be classed as a ‘Terrestrial Vegetation’
Groundwater Dependant Ecosystem (GDE) community (as described in Section 3.3.3).
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Photograph 3.4 Central Hunter Swamp Oak Forest in the Bettys Creek riparian zone

3.1.4  Rehabilitation
TSC Act Status: Not listed
EPBC Act Status: Not listed

Planted vegetation and rehabilitation occurs in areas surrounding the MOC, as shown in
Photograph 5. Patches vary in composition, and include a mix of indigenous canopy
species representative of the woodland types described above, non-indigenous Eucalyptus
sp., and mostly exotic understorey vegetation, where grasses have been sown for soil
stability, and weeds have invaded or regenerated from the soil seed bank. Some lower-lying,
wet areas include Casuarina glauca, which may have regenerated.

3.1.5 Low Diversity Derived Native Grassland and Exotic Pasture
TSC Act Status: Not listed
EPBC Act Status: Not listed

Low Diversity Derived Native Grassland / Exotic Pasture comprises the majority of the land
within the Assessment Boundary (excluding land disturbed by mining activity). These areas
of grassland have been intensively ploughed for cultivation; pasture-improvement; or have
been subject to prolonged grazing in the past. These areas have typically been subject to a
moderate to high level of soil disturbance (Photograph 3.5).
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Scattered trees are present in the community; including Eucalyptus crebra, E. moluccana
and Allocasuarina luehmannii.

The ground layer of the more disturbed areas is dominated by exotic grass species such as
Cynodon dactylon and Paspalum dilatatum, which commonly occur with Sida rhombifolia
(Paddys Lucerne) and Medicago spp. (Medics). Weed species were locally dominant,
particularly Galenia pubescens and Plantago lanceolata.

The less disturbed areas are dominated by hardy native grasses such as Sporobolus creber
(Rats Tail Grass), Eragrostis brownii (Browns Love Grass) and Bothriochloa decipiens (Red
leg grass). Native forbs recorded include Phyllanthus virgatus, Chrysocephalum apiculatum
(Common Everlasting) and Enchylaena tomentosa.

Low Diversity Derived Native Grassland / Exotic Pasture are typically of significantly poorer
condition than the understorey of the woodland patches due to grazing and would not
naturally regenerate to woodland without active rehabilitation. These areas are not listed as
TECs under the EPBC Act and/or TSC Act.

Photograph 3.5 Low Diversity Derived Native Grassland / Exotic Pasture, as present
throughout the Assessment Boundary

CUMBERLAND ECOLOGY © - INTEGRA UNDERGROUND - LONGWALL 3.8 FINAL  HANSEN BAILEY
EXTENSION MODIFICATION . 22 NOVEMBER 2017



cumberland "'I'Q.

ecology
3.2 Flora
3.2.1 General Species

The vegetation within the Assessment Boundary supports a relatively low diversity of native
species, due mostly to widespread degradation caused by past land clearance and grazing.
The majority of the species recorded are ground layer species. The dominant plant families
in the canopy and shrub layer are Myrtaceae and Chenopodiaceae, represented mostly by
the genera of Eucalyptus and Maireana.

3.2.2  Threatened Species

No threatened flora species were recorded within the Assessment Boundary during the
surveys undertaken for this assessment. Habitat for threatened flora species known to occur
in the locality is considered to be highly limited within the Assessment Boundary, due to the
existing disturbance of the ground-layer. Nonetheless, the patches of intact and regenerating
woodland provide some marginal habitat for a small number of threatened flora species that
have been recorded from the locality, or have the potential to occur. Appendix A analyses
the likelihood of occurrence within the Assessment Boundary for each threatened flora
species that is known or predicted to occur within the locality. Table 3.1 lists the threatened
flora species that have the potential to occur within the Assessment Boundary. Although
these species have the potential to occur, they are not likely to occur within the Assessment
Boundary. As no threatened flora species are considered likely to occur within the
Assessment Boundary, these are not assessed further in this report.

Table 3.1 Threatened Flora with Potential to Occur within the Assessment Boundary

TSC Act EPBC Act

Scientific Name Common Name
Status Status

Ozothamnus tesselatus - \% \%
Acacia pendula Acacia pendula population in the Hunter catchment E -
Eucalyptus glaucina Slaty Red Gum \% \%
Cymbidium canaliculatum Cymbidium canaliculatum population in the Hunter

Catchment _
Asperula asthenes Trailing Woodruff
Thesium australe Austral Toadflax
Pterostylis gibbosa lllawarra Greenhood
TSC Act Status / EPBC Act Status: V = Vulnerable; E = Endangered
CUMBERLAND ECOLOGY © - INTEGRA UNDERGROUND - LONGWALL FINAL  HANSEN BAILEY
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3.3 Fauna
3.31 Fauna Habitat

In the areas undisturbed by mining operations, extensive historical vegetation clearing has
converted much of the land within the Assessment Boundary to grassland with varying
degrees of native plant species diversity. Such vegetation supports a much lower diversity
of native fauna than the wooded landscapes. Agricultural land uses have simplified and/or
removed the majority of ground habitat features such as logs and rocks.

The resultant landscape has simplified and fragmented habitats typical of many rural areas
that support a subset of the pre-European fauna. The integrity of habitats is further
challenged by the abundance of feral animals such as foxes and rabbits, which prey upon or
compete with native fauna.

Despite its modified nature, the land within the Assessment Boundary still offers some broad
habitat features for native fauna including:

> Larger patches of intact woodland provide foraging and breeding habitat for a
range of species. However, poor connectivity to other large patches limits the
dispersal of less mobile species;

> Regenerating woodland and scattered paddock trees that may facilitate dispersal
for highly mobile species such as birds;

> Limited woodland understorey vegetation and ground cover, leaf litter and fallen
timber for small terrestrial fauna species;

> Sparse riparian vegetation, which acts as a movement corridor through the
landscape;

> Aquatic and semi-aquatic habitats provided by farm dams and ephemeral creeks,
which provide drinking resources for birds and mammals, and limited wetland/dam
habitats for amphibians;

> Limited tree hollows, which are suitable as shelter and breeding habitat for a range
of hollow-dependant fauna; and

> Blossom-producing trees suitable as forage habitat for a range of nectivores.
3.3.2 Fauna Species

The Assessment Boundary is not considered to support a high diversity of fauna species,
mostly due to the simplified and highly modified habitat present, and the intact patches of
woodland are fragmented from proximate patches. The majority of the species known from
the surrounding areas have been recorded from the more intact areas of forest and
woodland. A large proportion of recorded species (ERM, 2009; Umwelt, 2014) are
represented by birds and microchiropteran bats, which are highly mobile species. Reptiles,
arboreal mammals and terrestrial mammals, which are less mobile, are not as well
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represented. A number of feral animals have also been recorded including foxes (Vulpes
vulpes) and rabbits (Oryctolagus cuniculus).

333 Threatened Fauna

No threatened fauna species were recorded within the Assessment Boundary during the
surveys completed for this assessment. Previous records of threatened fauna occur from the
Assessment Boundary and immediate surrounds, as per the MOC Ecological Assessment
(Umwelt, 2014), although much of the identified habitat has already been cleared under
existing approvals.

A number of threatened fauna species have been recorded from the locality, or have been
predicted to occur. Appendix A analyses the likelihood of occurrence within the Assessment
Boundary for each threatened fauna species that is known or predicted to occur within the
locality. Table 3.2 lists the threatened fauna species that have the potential to occur within
the Assessment Boundary. Species considered likely to occur within the Assessment
Boundary are assessed further in this report.

Table 3.2 Threatened Fauna with Potential to Occur within the Assessment
Boundary

TSC Act EPBC Act

Scientific Name Common Name
Status Status
LIKELY
Birds
Chthonicola sagittata Speckled Warbler V -
Circus assimilis Spotted Harrier \Y, -
Hieraaetus morphnoides Little Eagle \Y, -
Stagonopleura guttata Diamond Firetall \% -
Daphoenositta chrysoptera Varied Sittella \% -
Melanodryas cucullata cucullata Hooded Robin (south-eastern form) \% -
Petroica phoenicea Flame Robin \% -
Climacteris picumnus victoriae Brown Treecreeper (eastern subspecies) \% -
Melithreptus gularis gularis Black-chinned Honeyeater (eastern \Y, -
subspecies)
Pomatostomus temporalis temporalis Grey-crowned Babbler (eastern \% -
subspecies)
Mammals
Petaurus norfolcensis Squirrel Glider \% -
Dasyurus maculatus maculatus Spotted-tailed Quoll \% E
Saccolaimus flaviventris Yellow-bellied Sheathtail-bat \Y, -
Mormopterus norfolkensis Eastern Freetail-bat V -
CUMBERLAND ECOLOGY © - INTEGRA UNDERGROUND - LONGWALL FINAL  HANSEN BAILEY
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Table 3.2
Boundary

Threatened Fauna with Potential

to Occur within the Assessment

Scientific Name

Common Name

TSC Act EPBC Act

Status Status
Myotis macropus Southern Myotis -
Scoteanax rueppellii Greater Broad-nosed Bat -
Pteropus poliocephalus Grey-headed Flying-fox \Y,
POSSIBLE
Amphibians
Litoria aurea Green and Golden Bell Frog E E
Birds
Hirundapus caudacutus White-throated Needle-tail - Mi
Apus pacificus Fork-tailed Swift - Mi
Myiagra cyanoleuca Satin Flycatcher - Mi
Anthochaera phrygia Regent Honeyeater CE
Grantiella picta Painted Honeyeater V \Y,
Glossopsitta pusilla Little Lorikeet \Y, -
Lathamus discolor Swift Parrot E CE
Artamus cyanopterus cyanopterus  Dusky Woodswallow V -
Ninox strenua Powerful Owl \Y, -
Tyto novaehollandiae Masked Owl \% -
Mammals
Phascogale tapoatafa Brush-tailed Phascogale \% -
Phascolarctos cinereus Koala \Y, \Y
Pseudomys novaehollandiae New Holland Mouse \% \%
Chalinolobus dwyeri Large-eared Pied Bat \% \%
Nyctophilus corbeni Corben’s Long-eared Bat V \Y,
Miniopterus australis Little Bentwing Bat \Y, -
Miniopterus schreibersii oceanensis Eastern Bentwing-bat V -

TSC Act Status / EPBC Act Status: V = Vulnerable; E = Endangered; CE = Critically Endangered; M = Migratory

i Threatened Fauna Likely to Occur

a. Threatened woodland birds

A number of threatened woodland birds are likely to occur within the Assessment Boundary,

as listed in Table 3.2. The patches of woodland present in the Assessment Boundary consist
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of both intact and regenerating forms, and would provide some foraging and nesting habitats
for a range of birds. Therefore, the threatened woodland bird species that have been
recorded during recent surveys at the MOC are likely to occur as part of a broader foraging
range.

b. Spotted-tailed Quoll

The Spotted-tailed Quoll is known to occur in the MOC (as per Figure 4.4 of the MOC EIA)
and the Assessment Boundary, and individuals have occasionally been recorded foraging or
moving through the local area (Umwelt, 2014). A breeding population was previously
identified in the Ravensworth State Forest to the north east of the Assessment Boundary,
although this habitat is isolated from the habitat in the Assessment Boundary by the open cut
mining area at MOC. Nonetheless, it is therefore possible that this species could occur in the
Assessment Boundary, albeit opportunistically, as part of a broad foraging range and during
dispersal of adult males.

C. Squirrel Glider

Squirrel Gliders have been recorded in the woodland areas of MOC, Integra Underground
and also Ravensworth State Forest (ERM, 2009) (Umwelt, 2014). This species prefers intact
or shrubby understorey vegetation, and has been recorded foraging on blossoms and lerps
in regrowth woodland and also rehabilitation areas. It is dependent on hollow-bearing trees
for ‘denning’, and therefore could potentially occur within the Assessment Boundary, which
includes some scattered old-growth remnant, hollow trees. Foraging habitat in the
Assessment Boundary is sub-optimal, due to the lack of connectivity between larger intact
patches of woodland. The most likely areas of habitat for this species occur in the larger
connected patches of woodland to the east of MOC open cut mining area and Ravensworth
State Forest.

d. Microchiropteran bats

A range of threatened microchiropteran bats (microbats) are likely to forage for insects in the
woodland and over the mining infrastructure areas within the Assessment Boundary,
including waterbodies. Some limited roosting habitat is available for hollow-dependant
species; Yellow-bellied Sheath-tail Bat, Eastern Freetail-bat, Southern Myotis and Greater
Broad-nosed Bat, within the scattered hollow-bearing trees in the Assessment Boundary.

e. Grey-headed Flying-fox

The Grey-headed Flying-fox forages in a range of habitats, across a very large home range,
which includes flowering eucalypts in woodland areas. This species has previously been
recorded at the MOC (as per Figure 4.4 of the MOC EIA) and within the Assessment
Boundary. It is therefore likely to utilise woodland habitats in the Assessment Boundary
opportunistically as forage habitat. No known maternity roost camps are known from the
locality, with the closest occurring in Singleton, approximately 15km to the south-east of the
Assessment Boundary (Department of the Environment and Energy, 2015).

CUMBERLAND ECOLOGY © - INTEGRA UNDERGROUND - LONGWALL 3.13 FINAL  HANSEN BAILEY
EXTENSION MODIFICATION . 22 NOVEMBER 2017



cumberland -Q.

ecology

ii. Potentially occurring threatened fauna

Additional threatened fauna species with potential to occur, as listed in Table 3.2, have very
limited habitat available in the Assessment Boundary. These species are briefly discussed
below:

One threatened amphibian (the Green and Golden Bell Frog) has some limited potential
habitat within the Assessment Boundary. This includes a small farm dam to the south east
of the Mount Owen rail loop, and another close to the Integra Underground Surface
Infrastructure Area within the Assessment Boundary, and also several others occur to the
south of the Assessment Boundary. The dams present contain Typha sp. and areas of open
water, adjoining areas of woodland and other shelter habitat, which are considered suitable
habitat features for the species. However, although the species has been recorded at the
MOC in the past (from between 1994 — 1999), no records have been confirmed since this
time, despite annual monitoring at the MOC and nearby Ravensworth Offset areas. It is
thought that the local population is highly restricted to small numbers of individuals, which
have drastically declined in the last decade due to the spread of Chytrid fungus. For these
reasons, it is possible, although fairly unlikely for this species to occur within the Assessment
Boundary.

A number of threatened woodland birds have the potential to occur, however, species such
as Regent Honeyeater, Swift Parrot and Little Lorikeet are blossom-dependant nomads, and
are likely to utilise foraging resources opportunistically, where flowering events coincide with
their migration or foraging movements over a large home range. Mature woodland is
generally restricted to the Southern Remnant Area and Southern Remnant Offset within the
Assessment Boundary, and therefore foraging resources for these species are limited.

Owl species, including the Powerful Owl and Masked Owl, also have some potential to
occur, and could utilise the Assessment Boundary as part of a large foraging range. These
species require very large, high hollows for nesting, and dense forest or woodland
vegetation for roosting, while they forage for prey over broad areas of vegetated and open
land with suitable prey species. However, there is a lack of suitable roosting habitat, and
large, high hollows are fairly limited in the Assessment Boundary.

Few records of Koala exist in the locality, although a single record exists from 2012 near
Hebden Road to the west of the Assessment Boundary. Scattered historic records also have
been identified to occur (OEH, 2017). Few Koala food tree species are present in the
Assessment Boundary, and are limited to Eucalyptus moluccana (Grey Box). This species
makes up less than 15% of the total canopy cover of the woodland or forest communities
present and would therefore not constitute ‘Potential Koala Habitat’ as defined by the NSW
State Environmental Planning Policy No 44 — Koala Habitat Protection. Furthermore,
targeted Koala surveys conducted as part of the assessments of the MOC, including use of
Spot Assessment Technique surveys (Phillips and Callaghan, 2000), and no individuals or
scats were recorded (Umwelt, 2014).

A number of records of Brush-tailed Phascogale occur within the MOC, from rehabilitation
areas and also Ravensworth State Forest to the west and north of the Assessment Boundary
(Umwelt, 2014). This species prefers dense intact understorey vegetation, which is generally
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lacking in the Assessment Boundary. However, it is possible for this species to pass through
the Assessment Boundary on occasion.

Understorey vegetation is generally open and more of a woodland structure where present.
There is no heathy understorey present, which is a habitat preference of the New Holland
Mouse (Pseudomys novaehollandiae). This species has been recorded in the Ravensworth
State Forest (to the north-east of the MOC North Pit) but it is less likely to occur in the open
habitats within the Referred Action Boundary due to a lack of cover.

Cave-roosting Microbats are known to forage over large distances, and have been recorded
in the Assessment Boundary and in the locality (OEH, 2017). However, cave habitats which
are suitable for roosting are not known to occur within the Assessment Boundary. Therefore,
these species have potential to occur in the Assessment Boundary, on occasion, but would
not be dependent on the sparse woodland habitats present.

a. Migratory Species

A number of migratory bird species have the potential to occur in the Assessment Boundary,
including; White-throated Needle-tail, Fork-tailed Swift and Satin Flycatcher. These migratory
birds are aerial species, and utilise vast foraging ranges during their migration to Australia.
None of the migratory species breed in the locality, and it is possible that they would be
infrequent visitors to the wooded and open areas of the Assessment Boundary.

3.4 Groundwater Dependant Ecosystems

Pre-mining groundwater assessments for Integra Underground identified the groundwater
regimes of the main watercourses; Bettys Creek, Glennies Creek and Main Creek. These
regimes consist of unconsolidated alluvium along the channels of the creeks and low yielding
bedrock aquifers, separated by aquicludes (mudstones and shales) and aquitards
(sandstones). The alluvial aquifers of these creeks are defined as ‘shallow upriver’ aquifers
and are characterised by low permeability clay and sandy sediments overlaying basal clayey
gravels (ERM, 2009).

The water level of Glennies Creek is generally below the groundwater table, except during
periods of high flow and flood events. Bettys Creek and Main Creek stream flows discharge
into the underlying groundwater system aquifer. For these reasons, there is interaction
between the groundwater aquifer and stream flows for each of the watercourses present in
the Assessment Boundary (ERM, 2009). The groundwater impact assessment (AGE, 2017)
has predicted a minor reduction in baseflow for each of these watercourses.

The riparian vegetation communities; including Central Hunter Swamp Oak Forest and
Hunter Valley River Oak Forest, are therefore likely to access shallow groundwater aquifers
where there is interaction with the alluvial aquifer and when flows are provided by base
flows, and when the creek is dry. The communities can therefore be classed as ‘Terrestrial
Vegetation’ Groundwater Dependant Ecosystems (GDES).
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The potential for Stygofauna to occur in the area as part of the Mount Owen projects plans to
extend North Pit were investigated as part of the MOC application (AGE, 2017). Samples
were collected from two bores in Permian coal seams, two in shallow rock and twelve 12 in
Quaternary alluvial aquifers of Swamp Creek, Main Creek, Betty’s Creek and Yorks Creek.

Five of the taxa collected were classified as stygofauna. These were Notobathynella sp.,
Cyclopoida sp., Ostracoda sp. (all crustaceans), Hydrobiidae sp. (a snail), Carabhydrus
stephanieae (a subterranean diving beetle). These taxa were collected from the alluvial
aquifers of Yorks Creek, Swamp Creek, and Station Creek/Glennies Creek. No stygofauna
were collected from the shallow hard rock aquifers, coal seam aquifers, nor the Betty’s Creek
and Main Creek alluvial aquifers (AGE, 2017).
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Chapter 4

Impact Assessment

4.1 Direct Impacts
4.1.1  Vegetation Removal
i. Habitat Removal

As the Modification is for underground mining, there will be very limited native vegetation
removal, restricted to areas of surface infrastructure upgrades and the installation of new
powerlines. In addition, some of the proposed surface infrastructure will be located with the
approved disturbance area for the Mount Owen Continued Operations Project (MOCO),
which is shown in Figure 3.1.

The Modification will result in the direct removal of 1.80 ha of Central Hunter Bulloak Forest,
2.02 ha of Central Hunter Swamp Oak Forest, 1.59 ha of rehabilitation and 12.77 ha of
grassland for the installation and maintenance of a 66kV powerline, 11 kV powerline and the
Goaf Dewatering Site, within the Assessment Boundary, as shown in Table 4.1. Of these
areas, approximately 1.80 ha of Central Hunter Bulloak Forest, 0.15 ha of Central Hunter
Swamp Oak Forest and 6.24 ha of grassland are outside of the approved disturbance area
for MOCO. Therefore, these areas represent the additional disturbance due to the
Modification.

Additional areas of exotic dominated grassland, and potentially small areas of native
vegetation will be disturbed for the construction of additional surface infrastructure areas,
including the auxiliary fans and for the sinking of sinking of gas drainage boreholes. The
auxiliary fans and gas drainage boreholes will be located in areas of native vegetation that
are within the approved MOCO disturbance area. Therefore, the auxiliary fans and gas
drainage boreholes will not involve any additional disturbance of native vegetation. The
native vegetation proposed for removal within the Assessment Boundary provides some
limited habitat for native flora and fauna; including some species that are listed as
threatened or migratory under the TSC Act and/or EPBC Act.

Although the indicative locations of the additional surface infrastructure areas are located in
areas of grassland, there is the possibility that these sites will be located elsewhere within
the Modification Underground Extraction Area. However, mature vegetation will be avoided
to the greatest extent possible, and TEC vegetation will be avoided completely.

Aquatic and semi-aquatic habitats, in the form of farm dams and Bettys Creeks and
associated riparian zones are not likely to be significantly impacted by the vegetation
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removal. Disturbance to riparian vegetation and aquatic habitats during construction of the
powerline across Bettys Creek has the potential to impact on the flora and fauna habitats
present. The 30m wide corridor (for the 66kV powerline) and 15m wide corridor (for the 11kv
powerline) will be required to be maintained free of vegetation in the long term, which may
involve future tree trimming. However, the works will not require full vegetation removal, and
groundcover vegetation can be retained, which will reduce the impact to the riparian zone,
and help prevent creek erosion. Additional measures to avoid erosion should be
implemented, as described in Chapter 5.

The loss of grassland areas is not considered to comprise an important impact in terms of
flora and fauna habitat for the large majority of potentially occurring species. None of the
threatened fauna species that are considered to have the potential to occur within the
Assessment Boundary are likely to rely on such grassland habitats for their survival.
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4.1.2  Indirect Impacts

The Modification has the potential to indirectly impact remaining vegetation and habitats.
The indirect impacts could include:

> Subsidence — affects biodiversity as mining under watercourses and floodplains, or
in other relatively flat-lying areas, may result in localised diversion of water flows
and possible increases in the incidence of flooding, erosion and other impacts. The
groundwater table is also predicted to be impacted, which can also affect ;

> Alteration to hydrological regimes — affects biodiversity through modification of
hydrology necessary for vegetation and habitat survival, such as surface water
drainage patterns and through the construction of hard surfaces;

> Habitat fragmentation - affects biodiversity by reducing the amount of available
habitat for some species to occupy due to increased distances between habitat
patches;

> Edge effects — affects biodiversity through microclimatic changes in light,

temperature, humidity and wind, which can favour a suite of different species and
therefore cause significant changes to the ecology of the patch (Lindenmayer and
Fischer, 2006); and

> Increased sedimentation and erosion — affects biodiversity through the smothering
of vegetation, increasing turbidity of waterways and transportation of weed matter
and nutrients.

Each potential indirect impact is discussed further below:
i. Mine subsidence

The underground longwall method of mining that is currently employed at Integra
Underground and further proposed by the Modification gives rise to the potential for impacts
associated with subsidence, as outlined in the Integra Underground Mine Subsidence
Assessment for Modification to PA08-0101 (SCT, 2017).

Subsidence occurs when the overlying strata collapse into the void left after the coal is
extracted. This has the potential to change conditions on the land surface, including
changes in elevation, cracking of the soil surface and associated impacts on water flows and
hydrology. The limit, magnitude and nature of subsidence movements are dependent on
numerous factors, such as mine design, geological conditions, surface topography, and the
distance between the mine workings and the ground surface (NSW DPI, 2006).

Species and ecological communities that depend on aquatic and semi-aquatic habitats are
particularly susceptible to the impacts of subsidence. Subsidence induced tilt, surface
cracking and strains may increase the incidence and severity of erosion leading to a
decrease in water quality and habitat condition. Furthermore, a reduction in surface water
holding is a potential, which may lead to a decrease in aquatic habitats.
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Alteration to habitat following subsidence from longwall mining constitutes a Key Threatening
Process (KTP) under the TSC Act. The potential impacts arising from subsidence from the
Modification are considered in detail below:

a. Strain and Surface Cracks

Strains are expected to occur in the area of Mt Owen Rail Spur above the proposed longwall
panels. These strains are anticipated to be less than 8mm/m in tension and 11mm/m in
compression over undisturbed ground. Tension cracks may occur in areas of tensile strain
depending on the nature of the surface terrain. Cracks are expected to be generally less
than about 20mm wide in flat or gently undulating land (SCT, 2017). However, these areas
are of low ecological value, due to existing disturbance from mining operations.

Permanent compression humps and associated low angle fracturing may become apparent
at topographic lows such as drainage channels, particularly where stream channels flow
directly on bedrock (SCT, 2017). This may have some impact on the riparian zone of Bettys
Creek and also some ephemeral drainage lines in the Assessment Boundary, as described
below.

b. Vertical and Horizontal Subsidence and Tilt

The maximum subsidence due to the mining of 257m wide longwall panels is forecast to be
up to 2.0m in areas of undisturbed ground. The maximum subsidence due to the mining of
320m wide longwall panels is forecast to be up to 2.2m in areas of undisturbed ground.
Horizontal subsidence movements of up to 500mm are expected to occur in the Assessment
Boundary as a result of proposed mining (SCT, 2017). These subsidence effects are
predicted to have minimal impacts on biodiversity, except where groundwater impacts occur,
as described below.

C. Groundwater Interactions

The results of the groundwater impact assessment undertaken by AGE (2017) indicate that
the Modification will not result any in detectable incremental drawdown within Quaternary
alluvial aquifers, due primarily to the significant depth of mining. Furthermore, the maximum
net loss of groundwater from the Quaternary alluvium and from connected stream baseflow
due to the Modification is predicted to be negligible at less than 1 ML/year. Therefore,
surface water flows will also remain unaffected (AGE, 2017).(SCT, 2017)

d. Impacts on Riparian Vegetation

Impacts on the natural section of Bettys Creek (and is tributaries) from mining the proposed
longwall layouts are expected to be no greater than impacts described in the Project EA
(ERM, 2009) (SCT, 2017). This included no observable reduction in surface flows in Bettys
Creek. Therefore surface water will remain present in the ephemeral system, and continue to
support aquatic and semi-aquatic species.

As the depth to groundwater and the quantity of groundwater available to plants is not
expected to change in the long term, this means that the communities that have developed
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as a result of the current drainage patterns are likely to persist in their current form in the
Assessment Boundary. Impacts to Bettys Creek are expected to be manageable under the
existing management plans (Glencore, 2017b).

e. Impacts on Terrestrial Vegetation

Remnant forest present in the Southern Remnant Area RSF and the adjoining Southern
Remnant Offset for the MOC are located within the area of expected subsidence. However,
as this vegetation type is not a GDE, and surface impacts such as cracking are predicted to
be marginal, the impacts to the forest vegetation are expected to be minor and manageable.

ii. Alterations to Hydrological Regimes

The proposed works may alter the hydrology of Bettys Creek through the draw-down of
groundwater systems, as discussed above. However, the changes in hydrology are expected
to be minimal, and surface water levels are likely to remain unaltered. The riparian
vegetation present is likely to utilise the groundwater source to a varying extent, although
mainly during times of drought when plants may access the shallow aquifer.

iii. Habitat Fragmentation

The Modificationincludes the construction and operation of two powerlines. The powerlines
are located predominantly in open areas, and very little clearing will be required, however,
some vegetation will be removed for the construction of the 66 kV powerline, which will
fragment vegetation to a minor extent. Movement of the flora and fauna species likely to
occur in the areas surrounding the area of works is not considered to be significantly
impacted by the Modification.

iv. Increased Edge-effects

The proposed surface infrastructure has the potential to exacerbate edge-effects, however,
the impacts are considered minimal given the already disturbed nature of the habitat within
the Assessment Boundary.

V. Increased Sedimentation and Erosion

Without the implementation of appropriate mitigation measures, the Modification may
increase sedimentation and erosion impacts on downstream environments during the
construction of surface infrastructure and potentially during mining operations, as a result of
subsidence. The implementation of the Land Management Plan (Glencore, 2017b) is
expected to manage these potential impacts.

4.1.3 Impacts to Threatened Ecological Communities

No direct removal of TEC vegetation will occur as a result of the Modification. As described
above, indirect impacts to dryland vegetation types include minor surface cracking to occur
in the woodland of the Assessment Boundary. However, such indirect impacts are not likely
to be significant such as to threaten a local occurrence of TEC vegetation, including Central
Hunter Ironbark — Spotted Gum — Grey Box Forest.
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Direct and indirect impacts have been discussed in detail above, and conclude that potential
impacts to TECs are likely to be minimal. A formal assessment of significance (in
accordance with the EP&A Act) for this community has been prepared and is included in
Appendix C. This assessment indicates that no significant impact is predicted to occur as a
result of the Modification.

This assessment also indicates that no significant impact to Central Hunter Valley Eucalypt
Forest and Woodland, as listed under the EPBC Act, is likely to occur as a result of the
Modification. In consideration of the EPBC Act Significant Impact Criteria for a Critically
Endangered Ecological Community (DoE, 2013), no significant impact is expected, as per
the EPBC Act impact criteria tabled in Appendix D. Nonetheless, as a precautionary
measure, impacts to this CEEC/EEC and other MNES have been included in a referral to the
Minister for the Environment. The referral indicates that the Modification is not considered to
constitute a Controlled Action, on the basis of MNES.

4.1.4 Impacts to Threatened Flora Species and Endangered Populations

The Modification has the potential to result in a number of direct and indirect impacts to
habitat for threatened flora species within the Assessment Boundary and immediate
surrounds. In addition to the direct removal of habitat within the Assessment Boundary,
potential indirect impacts to flora species include:

> Weed invasion;
> Runoff, erosion and sedimentation; and
> Modification of microhabitat features resulting from edge effects.

No threatened flora species, or endangered populations, were recorded during the current
surveys of the Assessment Boundary. Four flora species are considered to have the
potential to occur. The direct and indirect impacts have been considered within the
Assessments of Significance within Appendix C. These assessments determined that the
Modification is not considered to result in a significant impact to the potentially occurring
threatened flora species.

4.1.5 Impacts to Threatened Fauna Species

The Modification has the potential to result in a number of direct and indirect impacts to
fauna species within the Assessment Boundary and immediate surrounds. In addition to the
direct removal of habitat within the Assessment Boundary, potential indirect impacts to fauna
species include:

> Habitat disturbance during the construction phase of the Modification;
> Runoff, erosion and sedimentation;

> Hydrological changes resulting in altered fauna habitats; and
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> Modification of microhabitat features resulting from long and short-term edge
effects (e.g. changes in light filtration).

A number of threatened fauna species listed under the TSC Act or EPBC Act have been
recorded within the Assessment Boundary as part of surveys for the MOC Project
Application (Umwelt, 2014). This includes woodland birds; Grey-crowned Babbler, Brown
Tree-creeper, Diamond Firetail, Speckled Warbler and Little Eagle, which were recorded
within the larger patches of woodland and forest, including the offset areas and Bettys Creek
riparian zone. Additionally, a total of 18 species are considered likely to occur. These
species are predominantly highly mobile and are considered to utilise the Assessment
Boundary as part of larger foraging ranges. The habitat to be removed within the
Assessment Boundary exists in a fragmented landscape.

A further 12 species are considered as having the potential to occur, including less mobile
species such as the Green and Golden Bell Frog. However, although potential habitat is
present for these species, the lack of recent records in the locality, indicate that these
species are unlikely to be present. Furthermore, impacts to potential habitat will be avoided
to a large extent.

The direct and indirect impacts have been considered within the Assessments of
Significance (within Appendix C). These assessments take into account the mitigation
measures outlined within Chapter 5 that have sought to minimise impacts to habitat for
these species. Assuming that the recommended mitigation measures are implemented,
these assessments determined that the Modification is not considered to result in a
significant impact to the potentially occurring threatened fauna species.

4.1.6 Impacts to Groundwater Dependant Ecosystems

Terrestrial vegetation GDEs are present within the Assessment Boundary, in the form of the
riparian community; Central Hunter Swamp Oak Forest. Removal of this Terrestrial GDE will
be minimal (see Table 3.1), and restricted to the 30m wide corridor for the 66kV powerline
corridor and 15m wide corridor for the 11kv powerline.

The results of the groundwater impact assessment undertaken by AGE (2017) indicate that
the Modification will not result any in detectable incremental drawdown within Quaternary
alluvial aquifers, due primarily to the significant depth of mining therefore GDESs reliant on the
alluvial systems will not be significantly affected. Furthermore, the maximum net loss of
groundwater from the Quaternary alluvium and from connected stream baseflow due to the
Modification is predicted to be negligible at less than 1 ML/year. Therefore, surface water
flows will also remain unaffected, and potential impacts to aquatic fauna in these stream
systems are likely to be negligible.

The riparian vegetation communities; including Central Hunter Swamp Oak Forest and
Hunter Valley River Oak Forest (Figure 3.1), are likely to access shallow aquifers where
there is interaction with the alluvial aquifer and when flows are provided by baseflows, and
when the creek is dry. The dependence of the vegetation communities on groundwater will
depend on depth of the root systems and their efficiency at utilising rainfall and surface
moisture. The dominant canopy species; Swamp oak (Casuarina glauca) and River Oak
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(Casuarina cunninghamiana) are not solely reliant on groundwater. Within the Hunter
Valley, the species is known to occur in locations where groundwater is not present (e.g. on
hill slopes). This suggests that the species is an opportunistic coloniser that readily
colonises areas where groundwater is not present or is negligible (Umwelt, 2015).

A survey of bores installed within the Betty’s Creek and Main Creek alluvial aquifers did not
detect the presence of stygofauna (AGE, 2017). Stygofauna detected Glennies Creek
alluvium are considered unlikely to be significantly impacted based on the limited drawdown
predicted to occur within the Quaternary alluvium (AGE, 2017). For these reasons, it is not
expected that the Modification will significantly impact on stygofauna GDEs.

4.1.7 Impacts on Corridor Values

The Modification will act to fragment the Bettys Creek riparian zone through the clearing of a
30m wide 66kv powerline corridor and the 15m wide 11kv powerline corridor. In the location
of the 66kv powerline crossing, the riparian zone is more than 100m wide, and therefore the
entire riparian width will not be cleared, while the 11kv powerline will only remove small edge
areas, if required. Furthermore, the powerline corridors will allow for low understorey
vegetation to remain, and therefore the function of the riparian corridor for fauna movement
will be maintained to some extent. The fauna species most likely to utilise the riparian
corridor, including bats and birds, will not be limited in their movements by the fragmentation
of the canopy.

Other fauna movement corridors which exist in the landscape are already highly fragmented,
and exist as patches of woodland and forest vegetation, and also scattered trees. The
Modification will not act to sever any corridors, and is not likely to greatly exacerbate the
existing effects of fragmentation significantly, due to the small areas of clearing.
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Chapter 5

Avoidance, Mitigation and Compensation
Measures

51 Avoidance Measures

The majority of the land within the Assessment Boundary consists of open-cut mining areas
and open areas of grassland with isolated patches of forest and woodland. Direct impacts to
biodiversity are predicted to be minimal, and are restricted to clearing for a 66kV powerline
corridor, an 11kv powerline corridor, the Goaf Dewatering Site, and some additional small
surface infrastructure areas.

Due to the relatively small area of disturbance required and the linear nature of the
powerline, it is likely that direct impacts to vegetation can be minimised through the
avoidance of tree removal outside of the powerline corridors, wherever possible. It has been
assumed that an additional track will not be required for the powerline installation, where it
passes through forest vegetation.

The Modification is predicted to result in a maximum of 2.0 to 2.2 m of subsidence, which
may give rise to indirect impacts on ecological values. Due to the nature of longwall mining,
subsidence cannot be avoided completely. However, measures have been incorporated to
reduce the potential impacts to biodiversity, as discussed below.

5.2 Mitigation Measures

Integra Underground operates under the Biodiversity Management Plan (Glencore, 2017a)
and the Bettys Creek Land Management Plan (Glencore, 2017b). The Modification will
continue to operate under these plans, which include comprehensive mitigation measures
and strategies to address impacts to biodiversity from underground mining and surface
infrastructure. The Biodiversity Management Plan includes a Trigger Action Response Plan
(TARP) has been developed to identify triggers and responses in the event of unexpected
variations to the outcomes of proposed management strategies.

The following additional mitigation measures are provided to ensure the overall potential
ecological impact and removal of habitat during installation is minimised:

> Avoid removal of stags, or hollow-bearing trees, where possible;

> Conduct pre-clearance assessments and clearance supervision for vegetation
removal, if required for surface infrastructure construction;
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> Maintain hydrological function and fauna passage in the creeks and riparian zones
during construction;

> Use existing tracks wherever possible and minimise the creation of temporary
access tracks (during construction);

> Return topsoil as soon as practicable to minimise risk of native seeds losing
viability through extended storage; and

> Communicate the above measures to all contractors involved in construction
activities to ensure that the measures are understood and observed.

Additional mitigation measures specifically to address the impacts of subsidence include:

> Revegetation of riparian areas which are at high risk of erosion within the areas of
subsidence, including parts of Main Creek and Bettys Creek, prior to mining;

> Monitor creek flows, surface cracking, erosion and general stream health regularly,
as per the Bettys Creek Land Management Plan (Glencore, 2017).

Given the relatively minor extent of clearing of native woodland vegetation, which is based
on a conservative estimate of disturbance required, and the proposed implementation of a
suite of mitigation measures, the Assessments of Significance completed for this
Modification have determined that there will be no significant impacts to threatened
ecological communities or species listed under the TSC Act and/or EPBC Act.

5.3 Compensation Measures

Since the proposed modification application is being made under section 75W of the EP&A
Act, for which an EIS is not required, and given that the Secretary has not issued any
environmental assessment requirements in respect of the applications, the NSW Biodiversity
Offsets Policy for Major Projects and the Framework for Biodiversity Assessment do not
apply to the applications.

All CEEC/EEC vegetation will be completely avoided, and woodland and forest vegetation
removal will be very minimal. Additionally, the main areas of forest and woodland vegetation
located within the Assessment Boundary are already located within offset areas, and will
continue to be managed for conservation.
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Chapter 6

Conclusion

Despite the impacts of previous disturbance and its location within a fragmented landscape,
the Modification will require the clearing of some native vegetation that provides suitable
habitat for some threatened flora and fauna species.

Within the Assessment Boundary, approximately 5.40 ha of native vegetation will be cleared
for the installation of powerline corridors and the Goaf Dewatering Site, which includes 2.02
ha of Central Hunter Swamp Oak Forest, 1.80 ha of Central Hunter Bulloak Forest
regeneration and 1.59 ha of rehabilitation. Some additional areas of surface infrastructure
will require clearing of Low Diversity Derived Native Grassland/Exotic Pasture, and
potentially some small areas of native vegetation where avoidance is not possible (although
CEEC/EEC vegetation will be completely avoided).

No threatened flora or fauna species have been recorded within the Assessment Boundary;
however a number of species have been recorded within the adjoining areas and in the
locality, and are considered as having the potential to occur. None of these species are
considered to rely upon the habitats to be cleared for the Modification.

Indirect impacts include the potential for additional subsidence, beyond levels predicted as
part of the approved mining operations. However, the subsidence assessment indicates that
the impacts will be minor, but will include some surface cracking and strains. The
groundwater impact assessment (AGE, 2017) indicates that there will be increased
groundwater draw-down experienced in Bettys Creek, Main Creek and Glennies Creek,
however, the changes are expected to be undetectable in the alluvium and baseflows will
remain unchanged. This assessment has concluded that the potential subsidence impacts
and changes in groundwater levels are not expected to significantly impact on riparian
vegetation, which is classified as a GDE. Surface cracking and strains are not expected to
lead to impacts to CEEC/EEC vegetation, such that the local occurrence would be placed at
risk of extinction. Stygofauna detected Glennies Creek alluvium are considered unlikely to be
significantly impacted based on the limited drawdown predicted to occur within the
Quaternary alluvium (AGE, 2017).

A number of mitigation measures have been recommended for the Modification, including
vegetation protection measures and vegetation community rehabilitation; erosion,
sedimentation and pollution control; and pre-clearance assessments and clearance
supervision. Ongoing monitoring of stream health and impacts of subsidence are to continue,
as per the Bettys Creek Land Management Plan (Glencore, 2017).

The direct and indirect impacts of the Modification on TSC Act and EPBC Act communities,
species and populations have been assessed. Assuming all recommended mitigation
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measures are implemented, no significant impact to these entities is predicted to occur as a
result of the Modification.

An assessment of the Modification was completed in accordance with the Threatened
Species Assessment Guidelines (DECC (NSW), 2007) and ‘Matters of National
Environmental Significance, Significant impact guidelines 1.1, Environment Protection and
Biodiversity Conservation Act 1999’ (DoE, 2013). These assessments concluded that there
is not likely to be a significant impact on threatened ecological communities or species listed
under the TSC Act and/or EPBC Act, as demonstrated in the assessments presented in
Appendix C and Appendix D respectively. Nonetheless, as a precautionary measure, and
due to changes in groundwater as a result of the Modification, a referral is being submitted to
the Minister for the Environment. It is not expected that the Modification will be deemed a
Controlled Action, and is not expected to be assessed further under the EPBC Act.
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Appendix A

Likelihood of Occurrence Assessments
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Appendix C

Assessments of Significance (7 Part Test)
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C.1 Introduction

This appendix contains formal Assessments of Significance according to Section 5A of the
EP&A Act. The Assessments of Significance provide a means by which to gauge the
significance of predicted impacts to threatened species, populations and ecological
communities listed under the TSC Act. They have been prepared to help examine the
magnitude of impacts to local occurrences of threatened biota which are known or likely to
occur.

Both direct and indirect impacts are taken into account within these assessments. Direct
impacts have been quantified within the assessments and are represented by the
Modification. Whilst it is acknowledged that indirect impacts can potentially be significant for
a variety of species, such impacts cannot be mapped or accurately calculated in advance.

Each Assessment of Significance is a series of questions (shown as italicised text below) for
which a response has been supplied beneath in plain text. The assessments have been
prepared without considering the ameliorative and compensatory measures proposed for the
Modification as instructed under the Threatened Species Assessment Guidelines (DECC
(NSW), 2007).

C.2 Threatened Ecological Communities
C21 Central Hunter lIronbark — Spotted Gum — Grey Box Woodland

Assessment of Significance

(a) in the case of a threatened species, whether the action proposed is likely to have an
adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction

Not applicable for an ecological community.

(b) in the case of an endangered population, whether the action proposed is likely to have an
adverse effect on the life cycle of the species that constitutes the endangered population
such that a viable local population of the species is likely to be placed at risk of extinction

Not applicable for an ecological community.

(c) in the case of an endangered ecological community or critically endangered ecological
community, whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such
that its local occurrence is likely to be placed at risk of extinction, or

(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction
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The Modification will not result in the removal or disturbance of any Central Hunter Ironbark
— Spotted Gum — Grey Box Woodland in the Assessment Boundary.

The Modification has potential to adversely modify the composition of the community within
the Assessment Boundary, due to indirect impacts resulting from subsidence, such as
surface cracking and strains, however, this is unlikely to modify the extent of the community
within the locality. The Modification is unlikely to adversely affect the composition of the
community such that its local occurrence is placed at risk of extinction.

(d) in relation to the habitat of a threatened species, population or ecological community:

(i) the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and

(ii) whether an area of habitat is likely to become fragmented or isolated from other
areas of habitat as a result of the proposed action, and

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to
the long-term survival of the species, population or ecological community in the
locality

The Modification will not result in the removal of any area of Central Hunter Ironbark —
Spotted Gum — Grey Box Woodland in the Assessment Boundary.

The Modification will not act to fragment or isolate an area of the community within the
Assessment Boundary.

Central Hunter Ironbark — Spotted Gum — Grey Box Woodland has suffered a large decline
in the Central Hunter Valley (Peake, 2006). However, the occurrence in the Assessment
Boundary will be avoided, and potential indirect impacts, including subsidence, are not
expected to reduce the area of this community. The importance of the habitat in the
Assessment Boundary is considered to be important to the long-term survival of the
community in the locality and will continue to be managed for conservation in the
Assessment Boundary.

(e) whether the action proposed is likely to have an adverse effect on critical habitat (either
directly or indirectly)

No critical habitat for this EEC has been identified by the Director-General of OEH under the
TSC Act.

() whether the action proposed is consistent with the objectives or actions of a recovery plan
or threat abatement plan

No recovery plans or threat abatement plans exist for this community. No priority actions
have been identified for this community.

(g) whether the action proposed constitutes or is part of a key threatening process or is likely
to result in the operation of, or increase the impact of, a key threatening process (KTP)
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The Modification constitutes or will exacerbate the following KTPs:
> Subsidence

> Invasion of native plant communities by exotic perennial grasses as this
affects regeneration capabilities and results in loss of structural complexity and of
key food plants and habitat;

> Anthropogenic climate change as this can reduce the geographic range of
species and alter the structure and composition of communities.

These KTPs are not expected to be exacerbated to a significant extent, beyond current
conditions in the Project Boundary.

Conclusion

The Modification will not remove or modify an area of Central Hunter Ironbark — Spotted
Gum — Grey Box Woodland in the Assessment Boundary. The proposal is not likely to
reduce the extent of this community or place this EEC at risk of local extinction. No Species
Impact Statement is required.
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C.3 Threatened Fauna
C.3.1 Woodland Birds

The following Seven-part Test has been prepared as a composite test for a number of
woodland bird species, which are listed as Vulnerable under the TSC Act, and are
considered likely to occur within the Assessment Boundary:

> Speckled Warbler (Chthonicola sagittata);

> Diamond Firetail (Stagonopleura guttata);

> Varied Sittella (Daphoenositta chrysoptera);

> Hooded Robin (south-eastern form) (Melanodryas cucullata cucullata);

> Flame Robin (Petroica phoenicea);

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

> Grey-crowned Babbler (eastern subspecies) (Pomatostomus temporalis
temporalis).

(a) in the case of a threatened species, whether the action proposed is likely to have an
adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction

The Modification will remove potential forage, shelter and roosting habitat for these
woodland birds that are considered to have likely to occur based on records from the Integra
or MOC Project Boundaries, their distributional range, and the availability of suitable habitat
and locality records.

Due to the small areas of forest proposed for removal, which constitutes sub-optimal habitat
primarily for shelter and dispersal, the Modification is not likely to have an adverse effect on
the life cycle of individuals likely to occur within the Assessment Boundary. The species are
considered to have long-term viability in the locality and region due to the local abundance of
the species.

(b) in the case of an endangered population, whether the action proposed is likely to have an
adverse effect on the life cycle of the species that constitutes the endangered population
such that a viable local population of the species is likely to be placed at risk of extinction

Not applicable to threatened species.
(c) in the case of an endangered ecological community or critically endangered ecological
community, whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such
that its local occurrence is likely to be placed at risk of extinction, or

CUMBERLAND ECOLOGY © - INTEGRA UNDERGROUND - LONGWALL c.4 FINAL  HANSEN BAILEY
EXTENSION MODIFICATION . 22 NOVEMBER 2017



cumberland -Q.

ecology

(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction

Not applicable to threatened species.

(d) in relation to the habitat of a threatened species, population or ecological community:

(i) the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and

(i) whether an area of habitat is likely to become fragmented or isolated from other
areas of habitat as a result of the proposed action, and

(i) the importance of the habitat to be removed, modified, fragmented or isolated to
the long-term survival of the species, population or ecological community in the locality

Approximately 5.40 ha of native vegetation (as part of movement and foraging areas) is
proposed to be removed or modified by the Modification, which includes potential forage,
breeding and nesting habitat for a variety of woodland birds. However, the proposed works
will involve minimal clearing within a 30m wide 66kv powerline corridor and 15m wide 11kv
powerline corridor, and a small area for construction of the Goaf Dewatering Site and other
surface infrastructure, and will not completely remove the vegetation present, therefore the
majority of habitat will remain in the Assessment Boundary.

Additionally, there is potential for indirect impacts to woodland habitat, through impacts such
as edge-effects and subsidence. However, these indirect impacts are expected to be minor,
and would not remove or modify the habitat present such that it would be unsuitable for
these species.

The clearing within the powerline corridors will contribute to fragmentation of habitat to a
minor extent. However, this fragmentation is not likely to represent a barrier to movement of
these highly mobile species, in an already fragmented landscape. No isolation of habitat
areas will occur.

The forest habitat to be removed or modified is not likely to be great importance to these bird
species, as the majority of the patch will be retained in the riparian corridor. The larger intact
woodland patches within the Assessment Boundary, including Ravensworth State Forest,
will continue to be managed for conservation.

(e) whether the action proposed is likely to have an adverse effect on critical habitat (either
directly or indirectly)

No critical habitat for these woodland birds has been identified by the Director-General of
OEH under the TSC Act.

(f) whether the action proposed is consistent with the objectives or actions of a recovery plan
or threat abatement plan

No recovery plans exist for these species.

(g) whether the action proposed constitutes or is part of a key threatening process or is likely
to result in the operation of, or increase the impact of, a key threatening process

The Modification constitutes or may exacerbate the following KTPs:
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> Clearing of native vegetation as this reduces the area of forage and nesting
habitat available for these species;

> Alteration of habitat due to subsidence from longwall mining as this reduces
habitat availability;

> Removal of dead wood and dead trees as this reduces the abundance of
important ground foraging and nesting habitat;

> Invasion of native plant communities by exotic perennial grasses as this
results in the loss of key food plants and habitat and encourages flock-foraging
species;

> Predation, habitat degradation, competition and disease transmission by
Feral Pigs (Sus scrofa) as wallowing and rooting causes direct disturbance to
habitats and may increase erosion;

> Competition and grazing by the feral European rabbit (Oryctolagus
cuniculus) as they compete with native fauna for resources, alter the structure and
composition of vegetation, and degrade the land;

> Predation by the European Red Fox (Vulpes vulpes) as they pose a major
threat to the survival of native Australian fauna, with non-flying mammals and
ground-nesting birds at greatest risk, particularly as they predate on nests and
nesting females;

> Competition from feral honey bees (Apis mellifera) as they compete with native
fauna for tree hollows and floral resources;

> Anthropogenic climate change as this can reduce the geographic range of
species and alter the structure and composition of communities.

These KTPs are not expected to be exacerbated to a significant extent, beyond current
conditions in the Project Boundary.

Conclusion

The removal of forest in the Assessment Boundary will result in a loss of potential foraging,
shelter and breeding habitat for threatened birds. Additionally, there is the potential for
indirect impacts to areas of woodland habitat due subsidence. However, the area of forest
habitat proposed for removal or modification is fairly small and the intact woodland habitat is
unlikely to be significantly altered. As such, the Modification is not likely to have a significant
impact on woodland bird species which are likely to occur in the Assessment Boundary.

C.3.2 Diurnal Raptors

The following Seven-part Test has been prepared as a composite test for the Spotted Harrier
(Circus assimilis) and Little Eagle (Hieraaetus morphnoides), which are listed as Vulnerable
under the TSC Act, and are considered likely to occur within the Assessment Boundary.
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(a) in the case of a threatened species, whether the action proposed is likely to have an
adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction

The Modification will remove potential forage habitat for these diurnal raptors that are
considered to be likely to occur based on records from the Integra or MOC Project
Boundaries, their distributional range, the availability of suitable habitat and locality records.
No nest trees were identified in the Assessment Boundary for these species.

Due to the small areas of forest proposed from removal or modification, the Modification is
not likely to have an adverse effect on the life cycle of individuals likely to occur within the
Assessment Boundary. The species are considered to have long-term viability in the locality
and region due to the local abundance of the species.

(b) in the case of an endangered population, whether the action proposed is likely to have an
adverse effect on the life cycle of the species that constitutes the endangered population
such that a viable local population of the species is likely to be placed at risk of extinction

Not applicable to threatened species.

(c) in the case of an endangered ecological community or critically endangered ecological
community, whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such
that its local occurrence is likely to be placed at risk of extinction, or

(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction

Not applicable to threatened species.

(d) in relation to the habitat of a threatened species, population or ecological community:

(i) the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and

(ii) whether an area of habitat is likely to become fragmented or isolated from other
areas of habitat as a result of the proposed action, and

(i) the importance of the habitat to be removed, modified, fragmented or isolated to
the long-term survival of the species, population or ecological community in the locality

Approximately 5.40 ha of native vegetation (as part of movement and foraging areas) is
proposed to be removed or modified by the Modifications, which includes potential forage,
breeding and nesting habitat for a variety of diurnal raptors. However, the proposed works
will involve minimal clearing within powerline corridors and a small area for construction of
the Goaf Dewatering Site and other surface infrastructure, and will not completely remove
the riparian vegetation present, therefore the majority of habitat will remain in the
Assessment Boundary.

Additionally, there is potential for indirect impacts to forest and woodland habitat, located in
the Southern Remnant Offset and Southern Remnant Area RSF and other proximate
patches, through impacts such as edge-effects and subsidence. However, these indirect
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impacts are expected to be minor, and would not remove or modify the habitat present such
that it would be unsuitable for these species.

The clearing within the powerline corridors will contribute to fragmentation of habitat to a
minor extent. However, this fragmentation is not likely to represent a barrier to movement of
these highly mobile species, in an already fragmented landscape. No isolation of habitat
areas will occur.

The forest habitat to be removed or modified is not likely to be great importance to these bird
species, as the the majority of the patch will be retained in the riparian corridor. The larger
intact woodland patches within the Assessment Boundary, including Ravensworth State
Forest, will continue to be managed for conservation.

The abundance of prey species is unlikely to be significantly reduced by the proposed
habitat removal. Significantly larger and more intact woodland patches occur in proximate
areas, including Ravensworth State Forest.

(e) whether the action proposed is likely to have an adverse effect on critical habitat (either
directly or indirectly)

No critical habitat for these species has been identified by the Director-General of OEH
under the TSC Act.

(f) whether the action proposed is consistent with the objectives or actions of a recovery plan
or threat abatement plan

No recovery plans exist for these species.

(g) whether the action proposed constitutes or is part of a key threatening process or is likely
to result in the operation of, or increase the impact of, a key threatening process

The Modification constitutes or may exacerbate the following KTPs:

> Clearing of native vegetation as this reduces the area of forage and nesting
habitat available for these species and reduces prey densities;

Alteration of habitat due to subsidence from longwall mining as this reduces
habitat availability;

A%

> Removal of dead wood and dead trees as this reduces prey densities and
availability of nesting habitat;

> Invasion of native plant communities by exotic perennial grasses as this
results in the loss of key food plants and habitat and encourages flock-foraging
species;

> Competition and grazing by the feral European rabbit (Oryctolagus

cuniculus) as they compete with native fauna for resources, alter the structure and
composition of vegetation, and degrade the land;

> Predation by the European Red Fox (Vulpes vulpes) as they pose a major
threat to the survival of native Australian fauna, with non-flying mammals and
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ground-nesting birds at greatest risk, particularly as they predate on nests and
nesting females;

> Predation, habitat degradation, competition and disease transmission by
Feral Pigs (Sus scrofa) as wallowing and rooting causes direct disturbance to
habitats and may increase erosion;

> Competition from feral honey bees (Apis mellifera) as they compete with native
fauna for tree hollows and floral resources; and

> Anthropogenic climate change as this can reduce the geographic range of
species and alter the structure and composition of communities.

These KTPs are not expected to be exacerbated to a significant extent, beyond current
conditions in the Project Boundary.

Conclusion

The removal of forest in the Assessment Boundary will result in a loss of potential foraging
and breeding habitat for threatened diurnal raptors. However, the areas of forest habitat
proposed for removal or modification is fairly small and is in a young regenerating form.
Furthermore, the proposed works are not likely to significantly reduce the abundance of prey
species available in the Assessment Boundary. As such, the Modification is not likely to have
a significant impact on diurnal raptor species which are likely to occur in the Assessment
Boundary.

C.3.3 Nectivorous Birds

The following Seven-part Test has been prepared as a composite test for a number of
nectivorous bird species, which are considered likely (Black-chinned Honeyeater), or having
the potential to occur within the Assessment Boundary:

Black-chinned Honeyeater (Melithreptus gularis gularis) — Vulnerable (TSC Act);

Y

Little Lorikeet (Glossopsitta pusilla) — Vulnerable (TSC Act);

A%

> Swift Parrot (Lathamus discolor) — Endangered (TSC Act), Critically Endangered
(EPBC Act); and

> Regent Honeyeater (Anthochaera phrygia) — Critically Endangered (TSC Act and
EPBC Act).

(a) in the case of a threatened species, whether the action proposed is likely to have an
adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction

The Modifications will remove potential forage habitat for these nectivorous birds that are
considered to have potential to occur based on records from the Integra or MOC Project
Boundaries, their distributional range, the availability of suitable habitat and locality records.
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Only the Black-chinned Honeyeater has been recorded in the Integra Project Boundary or
MOC Project areas (ERM, 2009) (Umwelt, 2014). The other bird species are strongly
associated with Ironbark and Box Woodland types, and therefore have the potential to occur.

Due to the small areas of regenerating forest proposed from removal or modification, the
Modification is not likely to have an adverse effect on the life cycle of individuals likely to
occur within the Assessment Boundary. The species are considered to have long-term
viability in the locality and region due to the local abundance of the species.

(b) in the case of an endangered population, whether the action proposed is likely to have an
adverse effect on the life cycle of the species that constitutes the endangered population
such that a viable local population of the species is likely to be placed at risk of extinction

Not applicable to threatened species.

(c) in the case of an endangered ecological community or critically endangered ecological
community, whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such
that its local occurrence is likely to be placed at risk of extinction, or

(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction

Not applicable to threatened species.

(d) in relation to the habitat of a threatened species, population or ecological community:

(i) the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and

(i) whether an area of habitat is likely to become fragmented or isolated from other
areas of habitat as a result of the proposed action, and

(i) the importance of the habitat to be removed, modified, fragmented or isolated to
the long-term survival of the species, population or ecological community in the locality

Approximately 5.40 ha of native vegetation (as part of movement and foraging areas) is
proposed to be removed or modified by the Modification, which includes potential forage,
breeding and nesting habitat for a variety of woodland birds. However, the proposed works
will involve minimal clearing within powerline corridors and a small area for construction of
the Goaf Dewatering Site and other surface infrastructure, and will not completely remove
the vegetation present, therefore the majority of habitat will remain in the Assessment
Boundary.

Additionally, there is potential for indirect impacts to woodland habitat, located in the
Southern Remnant Offset and Southern Remnant Area RSF and other proximate patches,
through impacts such as edge-effects and subsidence. However, these indirect impacts are
expected to be minor, and would not remove or modify the habitat present such that it would
be unsuitable for these species.

The clearing within the powerline corridor will contribute to fragmentation of habitat to a
minor extent. However, this fragmentation is not likely to represent a barrier to movement of
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these highly mobile species, in an already fragmented landscape. No isolation of habitat
areas will occur.

The forest habitat to be removed or modified is not likely to be great importance to these bird
species, as the majority of the patch will be retained in the riparian corridor. The large intact
woodland patches within the Assessment Boundary, including Ravensworth State Forest,
will continue to be managed for conservation.

(e) whether the action proposed is likely to have an adverse effect on critical habitat (either
directly or indirectly)

No critical habitat for these woodland birds has been identified by the Director-General of
OEH under the TSC Act.

(f) whether the action proposed is consistent with the objectives or actions of a recovery plan
or threat abatement plan

The “Threat Abatement Plan for Beak and Feather Disease affecting endangered psittacine
species” is relevant to the Little Lorikeet. The Proposal is unlikely to increase the likelihood of
extinction or escalate the threatened status of psittacine birds and is therefore consistent
with the objectives of this plan.

Relevant recovery plans for nectivorous species are the “Swift Parrot (Lathamus discolor)
Recovery Plan 2001-2005" (Swift Parrot Recovery Team, 2001), “National Recovery Plan for
the Swift Parrot (Lathamus discolor)” (Saunders and Tzaros, 2011) and “Regent Honeyeater
(Xanthomyza phrygia) Recovery Plan 1999 — 2003” (Department of Environment and
Conservation NSW, 2004). The general aims of these recovery plans include the protection
and enhancement of key breeding and foraging habitats for these species. The Assessment
Boundary does not include any key breeding or foraging areas for these species and is
therefore consistent with these plans.

No specific recovery plans have been prepared for the Black-chinned Honeyeater or Little
Lorikeet.

(g) whether the action proposed constitutes or is part of a key threatening process or is likely
to result in the operation of, or increase the impact of, a key threatening process

The Modification constitutes or may exacerbate the following KTPs:

> Clearing of native vegetation as this reduces the area of forage and nesting
habitat available for these species;

> Alteration of habitat due to subsidence from longwall mining as this reduces
habitat availability;

> Removal of dead wood and dead trees as this reduces the abundance of
important ground foraging and nesting habitat;
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> Invasion of native plant communities by exotic perennial grasses as this
results in the loss of key food plants and habitat and encourages flock-foraging
species;

> Predation, habitat degradation, competition and disease transmission by
Feral Pigs (Sus scrofa) as wallowing and rooting causes direct disturbance to
habitats and may increase erosion;

> Competition and grazing by the feral European rabbit (Oryctolagus
cuniculus) as they compete with native fauna for resources, alter the structure and
composition of vegetation, and degrade the land,;

> Predation by the European Red Fox (Vulpes vulpes) as they pose a major
threat to the survival of native Australian fauna, with non-flying mammals and
ground-nesting birds at greatest risk, particularly as they predate on nests and
nesting females;

> Competition from feral honey bees (Apis mellifera) as they compete with native
fauna for tree hollows and floral resources;

> Anthropogenic climate change as this can reduce the geographic range of
species and alter the structure and composition of communities.

These KTPs are not expected to be exacerbated to a significant extent, beyond current
conditions in the Project Boundary.

Conclusion

The removal of forest in the Assessment Boundary will result in a loss of potential foraging,
shelter and breeding habitat for threatened birds. Additionally, there is the potential for
indirect impacts to areas of woodland habitat due to indirect impacts including subsidence.
However, the area of forest habitat proposed for removal or modification is fairly small and
the intact woodland habitat is unlikely to be significantly altered. As such, the Modification is
not likely to have a significant impact on these bird species which are likely to occur in the
Assessment Boundary.

C.3.4 Hollow-roosting Microbats

The following Seven-part Test has been prepared as a composite test for a number of
hollow-roosting microbat species known or considered likely to occur within the Assessment
Boundary:

> Yellow-bellied Sheathtail-bat (Saccolaimus flaviventris);
> Eastern Freetail-bat (Mormopterus norfolkensis);
> Southern Myotis (Myotis macropus);

> Greater Broad-nosed Bat (Scoteanax rueppellii); and
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> Corben’s Long-eared Bat (Nyctophilus corbeni).

(a) in the case of a threatened species, whether the action proposed is likely to have an
adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction

The Modification will remove potential forage, shelter and roosting habitat for these microbat
species that are considered to be likely to occur based on records from the Integra or MOC
Project Boundaries, their distributional range, the availability of suitable habitat and locality
records.

Due to the small areas of regenerating forest proposed from removal or modification, the
Modification is not likely to have an adverse effect on the life cycle of individuals likely to
occur within the Assessment Boundary. The species are considered to have long-term
viability in the locality and region due to the local abundance of the species.

(b) in the case of an endangered population, whether the action proposed is likely to have an
adverse effect on the life cycle of the species that constitutes the endangered population
such that a viable local population of the species is likely to be placed at risk of extinction

Not applicable to threatened species.

(c) in the case of an endangered ecological community or critically endangered ecological
community, whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such
that its local occurrence is likely to be placed at risk of extinction, or

(i) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction

Not applicable to threatened species.
(d) in relation to the habitat of a threatened species, population or ecological community:

(i) the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and

(ii) whether an area of habitat is likely to become fragmented or isolated from other
areas of habitat as a result of the proposed action, and

(i) the importance of the habitat to be removed, modified, fragmented or isolated to
the long-term survival of the species, population or ecological community in the locality

Approximately 5.40 ha of native vegetation (as part of movement and foraging areas) is
proposed to be removed or modified by the Modification, which includes potential forage,
breeding and nesting habitat for a variety of microbats. However, the proposed works will
involve minimal clearing within the powerline corridors, and a small area for construction of a
goaf dewatering dam and other surface infrastructure, and will not completely remove the
vegetation present, therefore the majority of habitat will remain in the Assessment Boundary.

Additionally, there is potential to indirect impacts to woodland habitat, located in the
Southern Remnant Offset and Southern Remnant Area RSF and other proximate patches,
through impacts such as edge-effects and subsidence. However, these indirect impacts are
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expected to be minor, and would not remove or modify the habitat present such that it would
be unsuitable for these species.

The clearing within the powerline corridor will contribute to fragmentation of habitat to a
minor extent. However, this fragmentation is not likely to represent a barrier to movement of
these highly mobile species, in an already fragmented landscape. No isolation of habitat
areas will occur.

The forest habitat to be removed or modified is not likely to be great importance to these bat
species, as the majority of the patch will be retained in the riparian corridor. The large intact
woodland patches within the Assessment Boundary, including Ravensworth State Forest,
will continue to be managed for conservation.

(e) whether the action proposed is likely to have an adverse effect on critical habitat (either
directly or indirectly)

No critical habitat for these species has been identified by the Director-General of OEH
under the TSC Act.

(f) whether the action proposed is consistent with the objectives or actions of a recovery plan
or threat abatement plan

No recovery plans exist for these species.

(g) whether the action proposed constitutes or is part of a key threatening process or is likely
to result in the operation of, or increase the impact of, a key threatening process

The Modification constitute or may exacerbate the following KTPs:

> Clearing of native vegetation as this reduces the area of forage and nesting
habitat available for these species;

> Alteration of habitat due to subsidence from longwall mining as this reduces
habitat availability;

Removal of dead wood and dead trees as this reduces the abundance of
important ground foraging and nesting habitat;

‘”/

> Competition from feral honey bees (Apis mellifera) as they compete with native
fauna for tree hollows and floral resources; and

> Anthropogenic climate change as this can reduce the geographic range of
species and alter the structure and composition of communities.

These KTPs are not expected to be exacerbated to a significant extent, beyond current
conditions in the Project Boundary.

Conclusion

The removal of forest in the Assessment Boundary will result in a loss of potential foraging,
shelter and breeding habitat for threatened hollow-dependant microbats. However, the area
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of woodland habitat proposed for removal or modification is fairly small and is in a young
regenerating form. As such, the Modification is not likely to have a significant impact on
microbat species which are likely to occur in the Assessment Boundary.

C.3.5 Squirrel Glider

The Squirrel Glider (Petaurus norfolcensis) is listed as Vulnerable under the TSC Act. This
species has not been recorded in the Assessment Boundary, but was recorded during
surveys of MOC (Umwelt, 2014) and elsewhere in the locality.

(a) in the case of a threatened species, whether the action proposed is likely to have an
adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction

The Modifications will not remove potential woodland forage habitat for the Squirrel Glider.
However, there is potential for indirect impacts to the habitat present within the mature and
intact areas of woodland in the Assessment Boundary, however, the extent of this impact is
not likely to reduce an area of habitat for this species. The Modification is unlikely to have an
adverse effect on locally occurring individuals of this species.

(b) in the case of an endangered population, whether the action proposed is likely to have an
adverse effect on the life cycle of the species that constitutes the endangered population
such that a viable local population of the species is likely to be placed at risk of extinction

Not applicable to threatened species.
(c) in the case of an endangered ecological community or critically endangered ecological
community, whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such
that its local occurrence is likely to be placed at risk of extinction, or

(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction

Not applicable to threatened species.

(d) in relation to the habitat of a threatened species, population or ecological community:

(i) the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and

(ii) whether an area of habitat is likely to become fragmented or isolated from other
areas of habitat as a result of the proposed action, and

(i) the importance of the habitat to be removed, modified, fragmented or isolated to
the long-term survival of the species, population or ecological community in the locality

No area of suitable forest or woodland habitat will be removed for this species. There is the
potential for some indirect impacts to intact habitat in the Assessment Boundary through
impacts such as edge-effects and subsidence, although such impacts are unlikely to result in
a reduction or modification of habitat for the Squirrel Glider.
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The species is adversely impacted by woodland clearing, particularly of remnant hollow-
bearing trees. As the Modification will not require removal of suitable woodland or forest
habitat, or hollow-bearing trees, the magnitude of impacts is likely to be minimal.

(e) whether the action proposed is likely to have an adverse effect on critical habitat (either
directly or indirectly)

No critical habitat for the Squirrel Glider has been identified by the Director-General of OEH
under the TSC Act.

(f) whether the action proposed is consistent with the objectives or actions of a recovery plan
or threat abatement plan

The Action Plan for Australian Marsupial and Monotremes, prepared by Wildlife Australia
(1996), is applicable to the Squirrel Glider. The Modification is not inconsistent with the
objectives of the Action Plan, as important habitat features will be retained. There are no
adjoining Conservation Areas of relevance.

(g) whether the action proposed constitutes or is part of a key threatening process or is likely
to result in the operation of, or increase the impact of, a key threatening process

The Modification constitutes or may exacerbate the following KTPs:

> Clearing of native vegetation as this reduces the area of forage and nesting
habitat available for this species;

> Alteration of habitat due to subsidence from longwall mining as this reduces
habitat availability;

> Removal of dead wood and dead trees as this reduces structural complexity and
the abundance of important ground foraging and nesting habitat;

> Invasion of native plant communities by exotic perennial grasses as this
structural complexity and results in the loss of key food plants and habitat;

> Competition and grazing by the feral European rabbit (Oryctolagus
cuniculus) as they compete with native fauna for resources, alter the structure and
composition of vegetation, and degrade the land;

> Predation by the European Red Fox (Vulpes vulpes) as they pose a major
threat to the survival of native Australian fauna, with non-flying mammals and
ground-nesting birds at greatest risk, particularly as they predate on nests and
nesting females;

> Predation, habitat degradation, competition and disease transmission by
Feral Pigs (Sus scrofa) as wallowing and rooting causes direct disturbance to
habitats and may increase erosion; and

> Anthropogenic climate change as this can reduce the geographic range of

species and alter the structure and composition of communities.
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These KTPs are not expected to be exacerbated to a significant extent, beyond current
conditions in the Project Boundary.

Conclusion

The Modification will not result in removal of suitable woodland and forest habitat for the
Squirrel Glider in the Assessment Boundary. Potential indirect impacts to suitable habitat are
unlikely to result in a reduction of habitat for the species. As such, the Modification is not
likely to have a significant impact on this species which is likely to occur in the Assessment
Boundary.

C.3.6 Spotted-tailed Quoll

The Spotted-tailed Quoll (Dasyurus maculatus) is listed as Vulnerable under the TSC Act
and Endangered under the EPBC Act. The species has been recorded in the Assessment
Boundary and is considered to have potential to occur on occasion based on the availability
of forage habitat. The species has been recorded at MOC and elsewhere in the locality.

(a) in the case of a threatened species, whether the action proposed is likely to have an
adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction

The Modification will remove potential forage habitat for the species, which includes open
grassy woodland and riparian forest, which the Spotted-tailed Quoll may potentially use on
occasion, as part of a broad range. However, the home ranges of this species greatly
exceed the habitat to be removed within the Assessment Boundary. Furthermore, no
suitable den sites are available in the Assessment Boundary; the species requires caves,
which are not present and large hollow logs which are limited as most of the understorey and
woody debris of the Assessment Boundary has previously been cleared for agriculture.

Therefore the Modifications are unlikely to have adverse effects on the life cycle of the
species or place it at risk of extinction.

(b) in the case of an endangered population, whether the action proposed is likely to have an
adverse effect on the life cycle of the species that constitutes the endangered population
such that a viable local population of the species is likely to be placed at risk of extinction

Not applicable to threatened species.
(c) in the case of an endangered ecological community or critically endangered ecological
community, whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such
that its local occurrence is likely to be placed at risk of extinction, or

(i) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction

Not applicable to threatened species.
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(d) in relation to the habitat of a threatened species, population or ecological community:

(i) the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and

(i) whether an area of habitat is likely to become fragmented or isolated from other
areas of habitat as a result of the proposed action, and

(i) the importance of the habitat to be removed, modified, fragmented or isolated to
the long-term survival of the species, population or ecological community in the
locality.

Approximately 5.40 ha of native vegetation is proposed to be removed as part of the
Modification. This comprises potential forage habitat for the Spotted-tailed Quoll; its removal
may restrict the availability and abundance of prey species for the species to a minor extent.

The potential for subsidence to impact on hydrology and groundwater availability has
potential to impact on the riparian habitat of this species. However, the changes to surface
water flow and shallow aquifers is not expected to be significantly altered from current
conditions. Overall, it is considered unlikely to reduce the habitat for Spotted-tail Quoll.

The Modification will increase the fragmentation of existing habitats in the locality to a minor
extent, although this is unlikely to affect the capacity of individuals to disperse across the
open landscape, particularly as surrounding land is predominantly cleared.

Notwithstanding the above, the home ranges of this species greatly exceed the habitat to be
removed within the Assessment Boundary. It is likely that the species occurs in the locality
in very low numbers and only infrequently visits the Assessment Boundary. Risks such as
predation by foxes and vehicle strike already exist and are unlikely to be significantly
increased by the Modification. The Modification is not likely to reduce the function of any
movement corridors, such as the vegetated riparian zones, due to the limited disturbance.
The Assessment Boundary is also unlikely to be an important breeding habitat as no suitable
den sites occur.

(e) whether the action proposed is likely to have an adverse effect on critical habitat (either
directly or indirectly)

No critical habitat for the Spotted-tailed Quoll has been identified by the Director-General of
OEH under the TSC Act.

(f) whether the action proposed is consistent with the objectives or actions of a recovery plan
or threat abatement plan

A draft national recovery plan for the Spotted-tailed Quoll is currently being prepared. The
Action Plan for Australian Marsupial and Monotremes, prepared by Wildlife Australia in 1996,
is applicable to the Spotted-tailed Quoll. The Modification is not inconsistent with the
objectives of the Action Plan, as important habitat features will be retained.

(g) whether the action proposed constitutes or is part of a key threatening process or is likely
to result in the operation of, or increase the impact of, a key threatening process

The Modification constitutes or may exacerbate the following KTPs:
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> Clearing of native vegetation as this reduces the area of forage and nesting
habitat available for this species and its prey;

> Alteration of habitat due to subsidence from longwall mining as this reduces
habitat availability;

> Removal of dead wood and dead trees as this reduces the abundance of
important ground foraging and den habitat;

> Invasion of native plant communities by exotic perennial grasses as this
results in the loss of key food plants and habitat;

> Competition and grazing by the feral European rabbit (Oryctolagus
cuniculus) as they compete with native fauna for resources, alter the structure and
composition of vegetation, and degrade the land,;

> Predation by the European Red Fox (Vulpes vulpes) as they pose a major
threat to the survival of native Australian fauna, with non-flying mammals and
ground-nesting birds at greatest risk, particularly as they predate on nests and
nesting females;

> Predation, habitat degradation, competition and disease transmission by
Feral Pigs (Sus scrofa) as wallowing and rooting causes direct disturbance to
habitats and may increase erosion; and

> Anthropogenic climate change as this can reduce the geographic range of
species and alter the structure and composition of communities.

These KTPs are not expected to be exacerbated to a significant extent, beyond current
conditions in the Project Boundary.

Conclusion

The removal of riparian forest in the Assessment Boundary will result in a loss of potential
foraging habitat for the Spotted-tailed Quoll. However, the area of forest habitat proposed for
removal or modification is very small and will not alter the function of the riparian corridor.
Notwithstanding the above, the home ranges of this species greatly exceed the habitat to be
removed within the Assessment Boundary. It is likely that the species occurs in the locality
in very low numbers and only infrequently visits the Assessment Boundary. Risks such as
predation by foxes and vehicle strike already exist and are unlikely to be significantly
increased by the Modification. The Modification is considered unlikely to result in a
significant impact to the Spotted-tailed Quoll.

C.3.7 Grey-headed Flying-fox

The Grey-headed Flying-fox (Pteropus poliocephalus) is listed as Vulnerable under both the
TSC Act and EPBC Act. The species has previously been recorded in the Assessment
Boundary and has potential to occur based on the availability of forage habitat. The species
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has been recorded at MOC and elsewhere in the locality and may occasionally fly over the
Assessment Boundary.

(a) in the case of a threatened species, whether the action proposed is likely to have an
adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction

The Modification will remove potential forage habitat for the Grey-headed Flying-fox.
Individuals may fly through or forage in the Assessment Boundary as part of their nightly
dispersal from roost sites up to 20km away to feed on flowering eucalypts. However, the
Modification is not likely to impact on the viability of potentially occurring local populations as
they are a highly mobile species and as no camps or local populations occur in the
Assessment Boundary.

(b) in the case of an endangered population, whether the action proposed is likely to have an
adverse effect on the life cycle of the species that constitutes the endangered population
such that a viable local population of the species is likely to be placed at risk of extinction

Not applicable to threatened species.

(c) in the case of an endangered ecological community or critically endangered ecological
community, whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such
that its local occurrence is likely to be placed at risk of extinction, or

(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction

Not applicable to threatened species.

(d) in relation to the habitat of a threatened species, population or ecological community:

(i) the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and

(ii) whether an area of habitat is likely to become fragmented or isolated from other
areas of habitat as a result of the proposed action, and

(i) the importance of the habitat to be removed, modified, fragmented or isolated to
the long-term survival of the species, population or ecological community in the locality

Approximately 5.40 ha of native vegetation is predicted to be removed as part of the
Modification, which includes potential forage habitat for the Grey-headed Flying-fox.

Habitat in the Assessment Boundary is not considered to provide core habitat for the
species. The closest known camp is in Singleton. The species typically travels 20km to
forage from roost sites and it is likely that individuals will fly over and potentially forage in the
Assessment Boundary and elsewhere in the locality as part of their extensive home range.

The clearing within the powerline corridors will contribute to fragmentation of habitat to a
minor extent. However, this fragmentation is not likely to represent a barrier to movement of
these highly mobile species, in an already fragmented landscape. No isolation of habitat
areas will occur.
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(e) whether the action proposed is likely to have an adverse effect on critical habitat (either
directly or indirectly)

No critical habitat for the Grey-headed Flying-fox has been identified by the Director-General
of OEH under the TSC Act.

(f) whether the action proposed is consistent with the objectives or actions of a recovery plan
or threat abatement plan

A “Draft National Recovery Plan for the Grey-headed Flying-fox (Pteropus poliocephalus)”
(2009) exists, the objectives of which are to encourage recovery by identifying actions to be
undertaken to reverse decline and ensure long-term viability of the species. As no camps are
present, and the majority of the available foraging habitat will remain, the Modification is
consistent with the objectives of the Recovery Plan.

(g) whether the action proposed constitutes or is part of a key threatening process or is likely
to result in the operation of, or increase the impact of, a key threatening process

The Modification constitutes or may exacerbate the following KTPs:

> Clearing of native vegetation as this reduces the area of forage habitat available
for this species;

> Alteration of habitat due to subsidence from longwall mining as this reduces
habitat availability;

> Invasion of native plant communities by exotic perennial grasses as this
structural complexity and results in the loss of key food plants and habitat;

> Competition and grazing by the feral European rabbit (Oryctolagus
cuniculus) as they compete with native fauna for resources, alter the structure and
composition of vegetation, and degrade the land;

> Predation, habitat degradation, competition and disease transmission by
Feral Pigs (Sus scrofa) as wallowing and rooting causes direct disturbance to
habitats and may increase erosion; and

> Anthropogenic climate change as this can reduce the geographic range of
species and alter the structure and composition of communities.

These KTPs are not expected to be exacerbated to a significant extent, beyond current
conditions in the Project Boundary.

Conclusion

The removal of forest in the Assessment Boundary will result in a loss of potential foraging
habitat for the Grey-headed Flying-fox. However, the area of forest habitat proposed for
removal or modification is very small and is in a young regenerating form. Known camps
exist elsewhere in the region and based on a lack of records, the Assessment Boundary
does not support a local population. It is likely that the species forages in the Assessment
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Boundary on occasion as part of a much larger home range. The removal of vegetation is
unlikely to affect the capacity of individuals to continue to disperse through the locality. The
Modification is considered unlikely to have a significant impact on the species.
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Appendix D

EPBC Act Significant Impact Criteria
Assessments
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D.1  Assessment of EPBC Act Significant Impact Criteria

The ‘significant impact criteria’, for each Matter of National Environmental Significance
(MNES), are intended to assist you in determining whether the impacts of your proposed
action on any matter of national environmental significance are likely to be significant
impacts. The criteria are intended to provide general guidance on the types of actions that
will require approval and the types of actions that will not require approval (DoE, 2013).

The following tables provide any assessment of the potential for a significant impact to occur
to MNES which are present in, or have potential to occur in the Assessment Boundary.
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