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1

EXECUTIVE SUMMARY

Niche Environment and Heritage Pty Ltd (Niche) was commissioned by BHP Billiton Illawarra
Coal (BHPBIC) to prepare a Terrestrial Ecological Assessment for Dendrobium Area 3B
(DA3B), which will be subject to future underground mining. Initial approval to mine
Dendrobium Area 3 was granted in 2001 and a modification to the consent was granted in
2008. The modification was granted following the completion of a number of assessments
specific to DA3B including a Species Impact Statement (SIS), which was completed in 2007
(Biosis Research 2007). Further to the 2008 approval, a Subsidence Management Plan (SMP)
for DA3B is required to be approved by the NSW Department of Planning and Infrastructure
(DP&I) to permit the continuation of longwall mining in the area. The SMP must be
accompanied by a revised terrestrial ecological assessment to address recent legislative
changes, guidelines and research regarding subsidence associated with longwall mining.
This report constitutes the revised terrestrial ecological assessment and is specific to DA3B
having regard to the proposed mine design and longwall layout as defined by the Mine
Subsidence Engineering Consultants subsidence impact assessment (MSEC 2012).
The DA3B Study Area had been subject to extensive ecological survey and assessment.
Previous assessments include: the original ecological assessment completed for the 2001
development application, the SIS completed for the 2008 modification, long-term
monitoring, and contemporary assessments for a range of exploration activities and other
non-mining related infrastructure projects. The current assessment involved a thorough
review of the previous assessments and has relied on data from those assessments where
appropriate.
The current SMP involved a flora and fauna survey within DA3B and focused on landscape
features which may be sensitive to the impacts of subsidence from longwall extraction.
The Study Area was defined by the limit of subsidence associated with proposed Longwalls 9
to 18.
Natural areas sensitive to subsidence within the DA3B Study Area include: Wongawilli
Creek, Donald’s Castle Creek, drainage lines, cliffs, rock outcrops, steep slopes, and Upland
Swamps. Significant conclusions from the MSEC (2012) report, relevant to this study include
the following:
 Wongawilli Creek is unlikely to incur any significant impacts as a result of the
extraction of the proposed Longwalls 9 to 18.
 The Cordeaux River is not predicted to experience any significant mine subsidence
movements.
 Donald’s Castle Creek and the drainage lines which will be directly mined beneath,
are likely to incur some fracturing in the uppermost bedrock. There is likely to be
some diversion of surface water flows into the dilated strata beneath the beds and
the draining of pooled water within their alignments. In times of low flow, surface
water flows would be diverted into the dilated strata below the beds and this could
affect the quality and quantity of the water flowing in the streams.
 Small isolated rockfalls are possible, and may occur along the cliffs and steep
slopes.
 Fracturing of some of the rock outcrops will occur.
Dendrobium Area 3B Terrestrial Ecology Assessment
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 Fracturing of the bedrock beneath some of the Upland Swamps may occur. It is
possible that the changes in water level within the swamps could impact on the
distribution of local vegetation within the swamps. However, the surfaces of the
swamps are largely free draining, and it is not anticipated that significant changes
in water levels would occur as a result of differential subsidence or tilt.
The findings from the MSEC (2012) report form the basis to which the impact assessments
for threatened flora, fauna and ecological communities have been assessed in this report.
The findings from the MSEC (2012) report were similar to those used in the 2007 SIS and
therefore it is appropriate to compare the outcomes of the SIS with the findings in this
report.
A total of twenty-five threatened plant species listed on the Commonwealth Environmental
Protection and Biodiversity Conservation Act 1999 (EPBC Act) and/or the NSW Threatened
Species Conservation Act 1995 (TSC Act) have previously been recorded, or have potential
habitat within a 10 kilometre radius of the Study Area.
One threatened flora population of Pultenaea aristata was recorded in an Upland Swamp in
the Study Area. The population estimate is greater than a thousand individuals. The SIS also
identified a population of Acacia bynoeana consisting of approximately 30 individuals within
the Study Area.
Four threatened plant species (Epacris purpurascens var. purpurascens, Pultenaea aristata,
Cryptostylis hunteriana and Leucopogon exolasius) have habitat in the Study Area that may
be potentially impacted by subsidence. Seven-Part Tests were carried out for each of these
four species. Seven-Part Tests concluded that a significant impact to each of the species
was unlikely. The same conclusion was reached in the 2007 SIS.
A total of seventy-nine threatened fauna listed on the EPBC Act and/or TSC Act have been
previously recorded, or have potential habitat within a 10 kilometre radius of the Study
Area.
Threatened fauna recorded during the current survey include:





Red-crowned Toadlet;
Littlejohn’s Tree Frog;
Gang-gang Cockatoo; and,
Grey-headed Flying Fox.

Fauna impact assessments were conducted for thirty threatened fauna, including:
 Amphibians including: Littlejohn’s Tree Frog, Giant Burrowing Frog and Redcrowned Toadlet;
 Bird species: Barking Owl, Black Bittern, Eastern Bristle Bird, Eastern Ground
Parrot, Grass Owl, Gang-gang Cockatoo, Glossy Black Cockatoo, Masked Owl, Sooty
Owl, and Powerful Owl;
 Mammals including: Brush-tailed Rock Wallaby, Eastern Pygmy Possum, Long nosed
Potoroo, Southern Brown Bandicoot, Spotted tail Quoll, Squirrel Glider, Eastern
Bentwing-bat, Little Bentwing-bat, Large-eared Pied Bat, Eastern Cave Bat, Eastern
False Pipistrelle, Golden-tipped Bat, Southern Myotis, Greater Broad-nosed Bat and
Yellow-bellied Sheathtail-bat.
 Reptiles including: Broad-headed Snake and Rosenberg’s Goanna; and,
Dendrobium Area 3B Terrestrial Ecology Assessment
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 Giant Dragonfly.
Seven-Part Tests concluded that the Proposal was likely to have a significant impact on
local populations of Littlejohn’s Tree Frog, Giant Burrowing Frog, Red-crowned Toadlet,
and Giant Dragonfly. The possible mechanisms and physical effects of subsidence was
determined to have a direct impact on known and potential habitat for the species, as
these species are reliant upon Donald’s Castle Creek and drainage lines, Upland Swamps,
ridgelines and rock outcrops. The same conclusion was reached in the SIS impact
assessments for these species.
One notable departure from the SIS relates to the Stuttering Frog which was previously
considered likely to be significantly impacted by mining in DA3B. This assessment
concludes that there is no suitable habitat for this species within the DA3B Study Area.
Vegetation communities which are not ground-water dependent are unlikely to be
significantly impacted by subsidence due to underground mining.
Shale Sandstone Transition Forest (SSTF), which is listed as an Endangered Ecological
Community (EEC) under the EPBC Act and TSC Act occurs within the Study Area. Mining in
DA3B is unlikely to result in any physical landscape changes which may impact this
community. This assessment concludes that SSTF is unlikely to be significantly impacted by
the Proposal.
Ground-water dependant and riparian vegetation may experience some minor floristic
changes as a result of changes in the distribution and availability of surface or near surface
groundwater as a result of subsidence. Thirteen large Upland Swamps were recorded within
the Study Area. Numerous patches of swamp like vegetation occur throughout the Study
Area and have been broadly described in this report as part of the Upland Swamp EEC. The
Upland Swamps in the Study Area fit the description of Coastal Upland Swamps in the
Sydney Basin Bioregion, which has been listed as an EEC under the TSC Act after the
completion of the 2007 SIS. Fracturing of the bedrock beneath the Upland Swamps is likely
to occur and it is possible that changes in water level within the swamps could impact on
the distribution of local vegetation. Based on previous observations relating to mining
beneath Upland Swamps within the Southern Coalfields and Dendrobium mine, the potential
for DA3B to impact Upland Swamps is considered to be low. A Seven-Part Test for Coastal
Upland Swamps in the Sydney Basin Bioregion has been conducted. The assessment
concluded that a significant impact on this community was unlikely. A number of
recommendations are proposed in relation to terrestrial ecological values, these include the
following:
 On-going monitoring currently being undertaken within Dendrobium Area 3 should
continue. Monitoring of DA3B to following existing methodology. Monitoring to
continue targeted survey for Littlejohn’s Tree Frog, Red-crowned toadlet and Giant
Dragonfly. Upland Swamp transects should also continue. Transects and photo point
monitoring to be included within Upland Swamp 35a, as this swamp contains a
population of Pultenaea aristata. In the event that monitoring reveals impacts
greater than what is authorised by the approval, modifications to the project and
mitigation measures should be considered to minimise impacts.
 The implementation of any mitigation measures should include monitoring to
confirm the success of any implemented measures.
Dendrobium Area 3B Terrestrial Ecology Assessment
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 All remediation works should include appropriate measures to minimise
environmental impacts. This includes avoiding the spread of Chytrid Fungus
following the NPWS guidelines.
 Surface cracking within woodland or forested areas where significant fauna
entrapment is likely should be mitigated in order to minimise fauna entrapment.

The current assessment has built upon the detailed investigation conducted during the
Dendrobium Area 3 2007 SIS. Mine subsidence predictions for Area 3B (as determined by
MSEC (2012) do not exceed those anticipated during the 2007 SIS.
No further approval under the EPBC Act for Dendrobium Area 3 is required as the
Dendrobium mine was approved as a controlled action in 2001.
Approval is sought for the SMP per the subsidence management approval process. This
report constitutes the revised terrestrial ecological assessment specific to DA3B for this
process.
Mitigation measures and recommendations for the existing monitoring program have been
provided in this report.

Dendrobium Area 3B Terrestrial Ecology Assessment

Page 9

2
2.1

INTRODUCTION
Background

Niche Environment and Heritage was commissioned by BHP Billiton Illawarra Coal (BHPBIC)
to prepare a Terrestrial Ecological Assessment for Dendrobium Area 3B (DA3B), which is
subject to the current Proposal for continued extraction within the Dendrobium Area 3
domain.
A modified consent granted in 2008 requires the development and approval of a Subsidence
Management Plan (SMP) for the continued extraction of coal from the Wongawilli Seam in
DA3B, using longwall mining techniques. The SMP must be accompanied by a revised
terrestrial ecological assessment to address recent legislative changes, guidelines and
research regarding subsidence caused by longwall mining (see Section3 for review of
relevant materials).
This document constitutes the terrestrial ecological assessment to accompany and inform
the SMP. This ecological report has been prepared to meet the relevant sections of the NSW
Department of Primary Industries Guideline for Applications for Subsidence Management
Approvals December 2003.

2.2

Definitions and abbreviations

BHPBIC – BHP Billiton Illawarra Coal
CWTR – Coachwood Warm Temperate Rainforest
DA3B – Dendrobium Area 3B
DP&I – Department of Planning and Infrastructure
EEC – Endangered Ecological Community
EP&A Act – NSW Environmental Planning and Assessment Act 1979
EPBC Act – Commonwealth Environment Protection and Biodiversity Conservation Act 1999
ESSGW – Exposed Sandstone Scribbly Gum Woodland
KTP – Key Threatening Process
Locality – The area within a 10 kilometre radius of the Study Area
LW - Longwall
MNES – Threatened species, populations and ecological communities listed on the EPBC Act
NPWS – National Parks and Wildlife Service
NSGF – Nepean Sandstone Gully Forest
OEH – NSW Office of Environment and Heritage
Proposal – the development, activity or proposed action.

Dendrobium Area 3B Terrestrial Ecology Assessment
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RPHM – Rock Plate Heath-Mallee
SCA – Sydney Catchment Authority
SEWPAC – Commonwealth Department of Sustainability, Environment, Water, Population
and Communities
SGPF – Sandstone Gully Peppermint Forest
SIS – Species Impact Statement
SMP – Subsidence Management Plan
SRS – Sandstone Riparian Scrub
SSTF - Shale Sandstone Transition Forest
Study Area– Area directly and indirectly impacted by the Proposal
THPS - Temperate Highland Peat Swamps
TSC Act – NSW Threatened Species Conservation Act 1995
TSSF – Transitional Shale Stringybark Forest
USBT – Upland Swamp: Banksia Thicket
USTTT – Upland Swamp: Tea Tree Thicket
USSHC – Upland Swamp: Sedgeland Heath Complex
USFEW – Upland Swamp: Fringing Eucalypt Woodland

2.3

Description of the Study Area

The Study Area (Figure 1) constitutes approximately 1540 ha of largely undisturbed
bushland and watercourses of the Cordeaux River Catchment inside the Sydney Catchment
Authority (SCA) Metropolitan Special Areas Catchment. The Cordeaux River is part of the
Hawkesbury-Nepean Catchment.
A network of fire roads and a partially constructed and abandoned railway span the Study
Area. Some existing and rehabilitated trails as well as active and rehabilitated exploration
drilling sites occupy the area. The SCA lands are contiguous with a large reserve system
which includes the Upper Nepean State Conservation Area to the west and the Illawarra
Escarpment Area to the east.
The major permanent waterway within the Study Area is Wongawilli Creek which flows
northwards along the eastern boundary of the Study Area and joins the Cordeaux River
approximately 4 km to the north. Donald’s Castle Creek, Wongawilli Creek and smaller
tributary streams occur within the Study Area. Other ephemeral streams within the Study
Area flow west into Lake Avon, which forms the western border of the Study Area.
Ten Longwalls (9 to18) have been proposed in the Study Area (hereafter referred to as the
Proposal). The western ends of the proposed Longwalls 11 to 18 are located within the
Dams Safety Committee (DSC) Notification Area for the Avon Reservoir, also known as Lake
Avon.

Dendrobium Area 3B Terrestrial Ecology Assessment
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2.4

Previous Approvals

Approval to mine Dendrobium Area 3 was granted by the Department of Planning (now the
DP&I) in 2001. Since that initial approval, the layout of Dendrobium Area 3 has changed.
In 2007, BHPBIC applied to modify the approval for Dendrobium Mine pursuant to section
75W of the EP&A Act 1979. A SIS was conducted, and an environmental assessment
completed to support the proposal to modify the footprint of Area 3.
The modification to the original Area 3 Consent covering Area 3A was approved 8 December
2008.
As a Condition of the Dendrobium Mine Development Consent, SMP Approval is now required
for Area 3B prior to longwall extraction from this area
Since the Dendrobium mine was approved by the Commonwealth of Australia as a
controlled action under the EPBC Act in December 2001, approval within this assessment is
therefore not required under the EPBC Act. Threatened species and EECs listed under the
EPBC Act have been considered within this report. However, impact assessments for species
listed under the act are not required.

2.5

Predicated Mine Subsidence

Subsidence predictions for DA3B were investigated, and reported by MSEC (2012). The SMP
Area was defined as the surface area that is likely to be affected by the proposed mining of
Longwalls 9 to 18 in DA3B.
The natural surface features which are sensitive to subsidence movements have been
identified by MSEC and include the following:
 Streams and swamps, within the predicted limits of 20 mm total upsidence and
20 mm total closure;
 Cliffs; and
 Lake Avon and Lake Cordeaux.
These features provide important habitat for terrestrial ecological values and therefore a
detailed consideration of the potential effects of subsidence on these features is warranted
in order to accurately assess any potential impacts.
A summary of the predicted impacts that the Proposal will have on these features is
described below.

2.5.1

Creeks and Waterways

Watercourses within the DA3B Study Area include: Donald’s Castle Creek, Wongawilli Creek
and Lake Avon. Various unnamed drainage lines and tributaries of these watercourses exist
within the Study Area.

Dendrobium Area 3B Terrestrial Ecology Assessment
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Wongawilli Creek
The largest waterway within the Study Area is Wongawilli Creek. The pools in the stream
are permanent and naturally develop upstream of rockbars and at sediment and debris
accumulations.
The proposed longwalls do not directly mine beneath the creek.
MSEC (2012) results have identified the following:
 The maximum predicted subsidence along Wongawilli Creek is less than 20 mm.
 The predicted conventional tilts along the creek are expected to be very small.
 Whilst it is possible that the creek could experience subsidence slightly greater
than 20 mm, it would still be expected that the conventional tilts would be less
than 0.5 mm/m (i.e. less than 0.1 %).
 The maximum predicted upsidence along Wongawilli Creek is 180 mm.
 The maximum predicted total conventional tensile and compressive strains at
Wongawilli Creek, resulting from the extraction of the existing and the proposed
Longwalls in both Areas 3A and 3B, are both less than 0.3 mm/m.
Based on the above results, it has been determined by MSEC that it is unlikely that there
would be any significant increases in the levels of ponding, flooding, or scouring of the
creek banks.
It is possible that there could be some very localised changes in the levels of ponding or
flooding where the maximum changes in grade coincide with existing pools, steps or
cascades along the creek, however, any changes are not expected to result in adverse
impacts.
The maximum predicted total conventional tensile and compressive strains at Wongawilli
Creek, resulting from the extraction of the existing and the proposed longwalls in both
Areas 3A and 3B, are both less than 0.3 mm/m. The fracturing of sandstone due to
conventional subsidence movements has generally not been observed in the Southern
Coalfield where the conventional tensile and compressive strains are less than 0.5 mm/m
and 2 mm/m respectively.
The longwalls in Dendrobium Areas 3A and 3B have been setback from Wongawilli Creek to
avoid subsidence impacts. Minor fracturing could occur in the bed of Wongawilli Creek as a
result of the extraction of the proposed longwalls. However, it is unlikely that there would
be any significant impacts on the creek, such as significant surface water flow diversions or
loss of pool water.
Based on previously observed fractures in the beds of streams adjacent to longwall mining
in the Southern Coalfield, it is possible that minor fractures could occur within 400 metres
from the proposed longwalls. Any fracturing that does occur in the bed of the creek would
be expected to be isolated and of a minor nature and not result in any significant surface
water flow diversions (MSEC 2012).

Dendrobium Area 3B Terrestrial Ecology Assessment
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Cordeaux River
The Cordeaux River is not predicted to experience any significant mine subsidence
movements. It is unlikely, that the river would experience any adverse impacts resulting
from the extraction of the proposed longwalls.

Donald’s Castle Creek and Drainage Lines
Donald’s Castle Creek generally flows in a northerly direction and drains into the Cordeaux
River approximately 6.5 km north of the proposed Longwall 9.
The section of Donald’s Castle Creek located above the proposed longwalls is confined
within Upland Swamp 5. The bed of the creek has mostly been covered by soil
accumulation and vegetation within this swamp. The sandstone creek bed is exposed in
some locations and rockbars, pools and small cascades exist at the downstream end of the
swamp (MSEC 2012).
There are also a number of other drainage lines located within the Study Area which flow
into Wongawilli Creek in the eastern part of the Study Area, into Donald’s Castle Creek in
the northern part of the Study Area, and into Lake Avon on the western and southern sides
of the Study Area.
The drainage lines within the Study Area are first and second order ephemeral streams.
Some drainage lines are confined within swamps and, in these locations the beds have
mostly been covered by soil accumulation and vegetation. Elsewhere, the drainage lines
have exposed bedrock with rockbars, pools and small cascades in some locations.
MSEC (2012) results have identified the following:
 The maximum predicted curvature for Donald’s Castle Creek is 0.50 km-1 hogging
and sagging, which equates to minimum radius of curvature of 2 km. The maximum
predicted curvature for the remaining drainage lines within the Study Area is 1.0
km-1 hogging and sagging, which equates to a minimum radius of curvature of 1 km.
 The maximum predicted upsidence and closure movements for Donald’s Castle
Creek are 370 mm and 280 mm, respectively.
 The maximum predicted upsidence and closure movements for the Drainage Lines
DC1, ND1, WC15 and WC21 are 725 mm and 700 mm.
Fracturing of the uppermost bedrock has been observed in the past as a result of longwall
mining, where the tensile strains have been greater than 0.5 mm/m or where the
compressive strains have been greater than 2 mm/m. It is likely, that fracturing would
occur in the uppermost bedrock based on the predicted maximum strains. It has been
observed in the past that the depth of buckling and dilation of the uppermost bedrock
resulting from valley related movements is generally less than 10 m to 15 m.
Where the creek and drainage lines have soil accumulations or alluvial deposits, it is
possible that fracturing in the bedrock would not be seen at the surface. In the event that
fracturing of the bedrock occurs in these locations within the alignments of the creek and
drainage lines, the fractures are likely to be filled with soil and other materials during
subsequent flow events.
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Where the bases of the creek and drainage lines have exposed bedrock, there may be some
diversion of surface water flows into the dilated strata beneath the beds and the draining
of pooled water within their alignments. However, it is unlikely that there would be any
net loss of water from the catchment as the depth of dilation and fracturing is expected to
be less than 10 m to 15 m and, therefore, any diverted surface water is likely to re-emerge
into the catchment further downstream.
In times of heavy rainfall, the majority of the runoff would flow over the bed and would not
be diverted into the dilated strata below. In times of low flow, however, surface water
flows could be diverted into the dilated strata below the beds and this could affect the
quality and quantity of the water flowing in the streams. It is unlikely however, that this
would result in a significant impact on the overall quantity and quality of water flowing
from the catchment.
Any surface cracking would tend to be naturally filled with soil and alluvial materials during
subsequent flow events, especially during times of heavy rainfall.
Based on the previous experience at the mine, it is expected that fracturing will occur in
the bedrock along Donald’s Castle Creek and the drainage lines which are directly mined
beneath. It is also possible that surface water flow diversions could occur in some locations
along these streams, however, based on previous experience at the mine, the incidence of
this occurring is considered low.
2.5.2

Impacts to Water Quality and Surface Water

Mine subsidence can potentially impact on the quality of water in streams due to leaching
of minerals from freshly fractured bedrock and from increased inputs from groundwater to
surface flow. Such impacts tend to be temporary, localised and associated with low flow
conditions. An investigation into the potential impacts of mine subsidence on water quality
in the creeks has been undertaken and described in the report by Ecoengineers (2012).
The report concludes that no significant erosive effects on water quality from the mining of
DA3B are expected. A summary of the key findings include:
 It is unlikely that the mining of DA3B will lead to significant creek main channel bed
fracturing and subsequent sub-bed diversion hydrologic and geochemical effects in
Wongawilli Creek or Lake Avon.
 There has been no evidence of sustained subsidence-induced erosion of the valley
slopes of Wongawilli Creek and its tributaries in the past seven year monitoring
period during the mining in adjacent Area 3A.
 It is expected minor erosion will occur due to mine subsidence-induced slope
stability effects during the mining of Area 3B.
 The erosion effects are likely to impact steep slopes draining the western side of
DA3B to the Native Dog Creek Arm of Lake Avon. The steep slopes of those
catchments are of the extremely erodible Hawkesbury, moderate to highly erodible
Penrose and high to extremely erodible Gymea soil landscapes.
 The intensity of these effects would be increased if wildfires were to pass through
areas of steep slope which had recently undergone slope stability effects before
regeneration of sites where soil opening had occurred. Such occurrences would be
relatively isolated, would have only minor, localised impacts on lower sections of
Dendrobium Area 3B Terrestrial Ecology Assessment
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creeks or at the shorelines of Lakes Avon and Cordeaux and should be generally
indistinguishable from the suite of similar localised effects that occur naturally.
 DA3B longwalls will not mine directly under the main channel of Wongawilli Creek;
and,
 Cliff lines and slopes of the area are no more extreme than those extensively mined
beneath further upstream by Elouera Colliery Longwalls 1 through 6 over an eight
year period between February 1993 and September 2001, with those slopes also
mantled by Hawkesbury soil landscapes.
Based on the above reasons, the Ecoengineers (2012) report concluded that it is highly
unlikely that the mining of Area 3B would lead to any deleterious effects on aquatic ecology
or water quality through erosive effects induced by cliff or surface instabilities resulting
from mine subsidence.
2.5.3

Impacts to Cliffs

MSEC (2012) define a cliff as a continuous rock face having a minimum height of 10 metres
and minimum slope of 2 to 1, i.e. having a minimum angle to the horizontal of 63.
Cliffs in the Study Area have been identified within the valley of Wongawilli Creek. The
longer cliff lines within the Study Area are made up of a number of separate cliffs, rather
than being a single continuous cliff line. The cliffs have many overhangs and undercuts.
It is extremely difficult to assess the likelihood of cliff instabilities based upon predicted
ground movements (MSEC 2012). Cliff instabilities may occur during mining that may be
attributable to natural causes, mine subsidence or both.
MSEC (2012) predicted maximum tilts at the cliffs within the Study Area are very small in
comparison to the existing slopes of the cliff faces and are unlikely, therefore, to result in
toppling type failures in these cases. It is possible that if the conventional curvatures and
strains are of sufficient magnitude, sections of rock could fracture along existing bedding
planes or joints and become unstable, resulting in sliding or toppling type failures along the
cliffs, especially during or after heavy rainfall events.
The cliffs could also be subjected to valley related movements resulting from the
extraction of the proposed longwalls.
Based on the experience of mining at Dendrobium, Appin and Tower Collieries, there have
been no large scale cliff instabilities observed outside the extents of longwall mining.
There have been, however, small and isolated rockfalls observed outside the extents of
mining, but these represent a very small proportion of the total length of cliff line.
The cliffs within the Study Area are all located outside the extents of the proposed
Longwalls 9 to 18. It is possible that some small isolated rockfalls would occur along the
cliffs as a result of the extraction of the proposed longwalls. It is not expected however,
that any large scale cliff instabilities would occur based on the previous experience at
Dendrobium, Appin and Tower Collieries.
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2.5.4

Impacts to Rock Outcrops

There are rock outcrops located throughout the Study Area, primarily within the valleys of
Wongawilli Creek and the associated tributaries. Rock outcrops are expected to experience
the full range of predicted subsidence movements. The rock outcrops are generally less
than 5 m in height.
The extraction of the proposed longwalls is likely to result in some fracturing of the rock
outcrops and, where the rock is marginally stable, could then result in instabilities.
Previous experience of mining beneath rock outcrops at Dendrobium Mine indicate that the
percentage of rock outcrops that are likely to be impacted by mining is very small.
If the actual subsidence movements exceeded those predicted by a factor of 2 times, the
extent of fracturing and, hence, the incidence of impacts would increase for the rock
outcrops located directly above the proposed longwalls. The incidence of impacts on the
rock outcrops at Dendrobium Mine has been small. Based on this previous experience, it
would still be expected that the incidence of impacts on the rock outcrops in the Study
Area would still be small even if the actual movements exceeded those predicted.
2.5.5

Impacts to Steep Slopes

Steep slopes are defined by MSEC (2012) as areas of land having a natural gradient greater
than 1 in 3 (i.e. a grade of 33 %, or an angle to the horizontal of 18). The steepest slopes
within the Study Area, not including the cliffs and rock outcrops, were identified within the
valley of Wongawilli Creek, which have natural grades of angles to the horizontal of up to
45. Steep slopes were also identified directly above the proposed longwalls in DA3B, along
Donald’s Castle Creek and the other major drainage lines (MSEC 2012).
Predicted tilts are unlikely to result in any significant impact on the stability of the steep
slopes. The steep slopes are more likely to be impacted by ground curvatures and strains.
The potential impacts would generally result from the downslope movement of the soil,
causing tension cracks to appear at the tops and sides of the slopes and compression ridges
to form at the bottoms of the slopes.
If tension cracks were to develop, as the result of the extraction of the proposed longwalls,
it is possible that soil erosion could occur if these cracks were left untreated.
While in most cases, impacts on steep slopes are likely to consist of surface cracks, there
remains a low probability of large-scale downslope movements. It has been determined
based on past experience that the probability of mining induced large-scale slippages is
extremely low due to the significant depth of cover within the Study Area (MSEC 2012).
2.5.6

Impacts to Upland Swamps

There are thirteen large Upland Swamps within the Study Area (Figure 4). These include
Upland Swamps 1a, 1b, 5, 8, 3, 4, 10, 11, 13, 23, 14, 35a and 35b. A number of smaller
swamps or swamp-like vegetation also occur scattered throughout the Study Area.
The Upland Swamps within the Study Area comprise of two fundamental types, the Valley
Infill swamps which form within the drainage lines, and Headwater swamps which form
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within relatively low sloped areas of weathered Hawkesbury Sandstone where hillslope
aquifers exist.
The MSEC report states the following in relation to Upland Swamps:
 The maximum predicted tilt at the swamps is 3 %, at Swamps 14 and 23, which
represents a change in grade of 1 in 33. The predicted changes in grade are smaller
than the natural surface gradients within the swamps. It has been determined
based on these figures, that there are no predicted reversals of grade within the
extents of these swamps resulting from mining.
 The predicted differential total subsidence and total tilt within the swamps located
directly above the proposed longwalls could result in increased ponding above the
centrelines of the longwalls, and decreased water levels above the chain pillars and
longwall goaf edges.
 It is possible that the changes in water level within the swamps could impact on the
distribution of local vegetation within the swamps. Generally, however, the
surfaces of the swamps are free draining, and it is not anticipated that significant
changes in water levels would occur as a result of differential subsidence or tilt.
 It is expected, at the magnitudes of predicted curvatures and strains, that
fracturing of the bedrock beneath the swamps would occur as the result of the
proposed longwalls.
While the predicted ground movements are important parameters when assessing the
potential impacts on the swamps, it is noted that the impact assessments conducted in the
MSEC (2012) report were based on previous observations from previous longwall mining
beneath swamps at Dendrobium Mine and elsewhere in the Southern Coalfield. Based on
this experience, the potential for impacts on the swamps is considered low. A detailed
discussion on the potential impacts of the Proposal on Upland Swamps has been provided in
Section 6.2.

2.6

Approach

The approach to this assessment has been shaped by previous extensive ecological survey
work and impact assessment for the Study Area, current knowledge of subsidence impacts
on the landscape, legislative guidelines and consultation.
The SIS of Dendrobium Area 3, including the current Study Area, was completed in 2007
(Biosis Research 2007). Some data gaps within the SIS have been identified in this study,
and appropriate surveys completed to fill these gaps.
The target of the current survey and assessment has been to focus on the ecological values
sensitive to the effects of subsidence, as identified in MSEC (2012). These include Upland
Swamps, creeks, drainage lines, steep slopes and cliffs.
It should be noted that not all threatened species are impacted by subsidence related
impacts. In the absence of direct or indirect subsidence impact mechanisms on habitat for a
threatened species, Seven Part Tests have been considered unnecessary. Seven Part Tests
for threatened species potentially impacted by subsidence are included in Appendix 1 and
2.
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3

LITERATURE REVIEW

An appropriate level of baseline ecological data over a sufficiently long period of time has
been collected for the Dendrobium Area 3 domain, including DA3B.
Dendrobium Area 3 has been subject to extensive survey following OEH guidelines, and
Before-After-Control-Impact (BACI) statistical studies are currently in place.

3.1.1

Dendrobium Area 3 Species Impact Statement

Biosis Research prepared a SIS in 2007, to support an application to modify the Dendrobium
Mine consent (DA-60-03-2001) to incorporate a revised Area 3 footprint and longwall layout.
The SIS involved an extensive survey and impact assessment of Areas DA3A, DA3B and DA3C.
To assess the impacts of mining in Dendrobium Area 3, the maximum subsidence
parameters determined from MSEC (2007) for DA3A were extrapolated to the entire
Dendrobium Area 3 footprint.
As such, the consent required that, once the mine plans for these areas was finalised that
any impacts in areas DA3B and DA3C which are greater than those specified in the SIS,
would require a review of the SIS outcomes. The SIS therefore provides the basis against
which the SMP Application for DA3B be assessed.
A comparison of the relevant DA3B subsidence parameters used in the SIS (MSEC, 2007),
against the current MSEC (2012) report is provided below in Table 1. Both MSEC reports
concluded similar potential impacts, with the latest report providing greater detail,
particularly in relation to Donald’s Castle Creek. The impact assessments in the SIS are
therefore similar to those within this report.
Table 1: Subsidence parameters utilised in the SIS (2007) compared to MSEC (2012)
report for DA3B
Subsidence
Parameters

MSEC (2007) report for Dendrobium Area 3
used in the SIS

MSEC (2012) report for Dendrobium 3B

Wongawilli Creek

Longwalls set back from Wongawilli Creek.

Longwalls set back from Wongawilli Creek.

Wongawilli Creek is unlikely to incur any
significant impacts as a result of the extraction of
the proposed Longwalls 9 to 18. Some minor
fracturing and localised ponding may occur.

Wongawilli Creek is unlikely to incur any significant
impacts as a result of the extraction of the
proposed Longwalls 9 to 18. Some minor fracturing
and localised ponding may occur.

The Cordeaux River is not predicted to
experience any significant mine subsidence
movements.

The Cordeaux River is not predicted to experience
any significant mine subsidence movements.

Cordeaux River
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Subsidence
Parameters

MSEC (2007) report for Dendrobium Area 3
used in the SIS

MSEC (2012) report for Dendrobium 3B

Donald’s
Castle
Creek and drainage
lines

Predicted impacts to Donald’s Castle from DA3B
Longwalls were regarded similar to the impacts
to Longwalls 6-10 in DA3A due to similar void
widths, chain pillar widths and extraction heights.

Donald’s Castle Creek and the drainage lines
which are directly mined beneath, are likely to incur
some fracturing in the uppermost bedrock. There
may be some diversion of surface water flows into
the dilated strata beneath the beds and the
draining of pooled water within their alignments. In
times of low flow, surface water flows could be
diverted into the dilated strata below the beds and
this could affect the quality and quantity of the
water flowing in the streams. It is also possible, that
surface water flow diversions could occur in some
locations along these streams, however, based on
the previous experience at the mine, the incidence
of this occurring is considered low.

Valley related movements would result in
fracturing, bulking and dilation of the topmost
bedrock along the creek with could result in
surface water flow diversions.

Cliffs

Predicted to be some impact to between 7% and
10% of the clifflines that will be directly mined
beneath. Cliff lines that will not be directly mined
beneath are unlikely to exhibit any significant
impacts.

Small isolated rockfalls are possible, and may
occur along the cliffs.

Rock outcrops

Percentage of rock outcrops that are likely to be
impacted by mining is small – much less than
7% to 10% of the total length of rock outcrops
directly mined beneath.

Some fracturing of the rock outcrops may occur.

Steep Slopes

Potential DA3B and DA3C steep slopes are
expected to result in cracking of the surface soils
and possible downhill movements, similar to
Dendrobium Areas 1 and 2. The greatest
surface cracking and downhill movements are
expected to occur along the steep slopes directly
mined beneath and adjacent to ridgelines.

The steep slopes are more likely to be impacted by
ground curvatures and strains.
The potential impacts would generally result from
the downslope movement of the soil, causing
tension cracks to appear at the tops and sides of
the slopes and compression ridges to form at the
bottoms of the slopes.
The maximum size and extent of surface cracking
at the steep slopes within Area 3B will be less than
that observed during the extraction of Longwalls 1
and 2 in Area 1 and during the extraction of
Longwall 3 to 5 in Area 2.
While in most cases, impacts on steep slopes are
likely to consist of surface cracks, there remains a
low probability of large-scale downslope
movements.
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Subsidence
Parameters

MSEC (2007) report for Dendrobium Area 3
used in the SIS

MSEC (2012) report for Dendrobium 3B

Upland Swamps

Swamps directly mined beneath expected to
experience full range of predicted subsidence
and valley related movements.

The predicted differential total subsidence and total
tilt within the swamps located directly above the
proposed longwalls could result in increased
ponding above the centrelines of the longwalls, and
decreased water levels above the chain pillars and
longwall goaf edges. It is possible that the
changes in water level within the swamps could
impact on the distribution of local vegetation within
the swamps. Generally, however, the surfaces of
the swamps are free draining, and it is not
anticipated that significant changes in water levels
would occur as a result of differential subsidence or
tilt.

Unlikely that mine subsidence induced scour
effects would affect the swamps in Area 3.
Based on longwalls in Areas 3B and 3C having
similar void widths, chain pillar widths and
extraction heights to those in Area 3A, the
maximum predicted systematic subsidence
parameters resulting from the extraction of
longwalls are expected to be similar to those
predicted for Longwalls 6 to10.
It is possible that the changes in water level
within the swamps could impact on the
distribution of local vegetation within the
swamps. However, the surfaces of the swamps
are free draining, and it is not anticipated that
significant changes in water levels would occur
as a result of differential subsidence or tilt.

It is expected, at the magnitudes of predicted
curvatures and strains, that fracturing of the
bedrock beneath the swamps would occur as the
result of the proposed longwalls.
While the predicted ground movements are
important parameters when assessing the potential
impacts on the swamps, it is noted that the impact
assessments were based on previous observations
from previous longwall mining beneath swamps at
Dendrobium Mine and elsewhere in the Southern
Coalfield. Based on this experience, the potential
for impacts on the swamps is considered low.

The results of the SIS include the following:
 Fourteen threatened plant species were considered in the SIS. Two threatened
plant species, Acacia bynoeana and Pultenaea aristata were recorded within Area
3. A further nine species were regarded as having potential habitat. Seven Part Tests concluded that the proposed longwalls, and mining activities in Area 3, was
unlikely to have a significant impact on any threatened flora within known or
potential habitat in the Study Area.
 Sixty-three threatened fauna were considered in the SIS. Sixteen species were
recorded in the Area 3 Study Area. Including:
o Littlejohn’s Tree Frog;
o Giant burrowing Frog;
o Red-crowned Toadlet;
o Gang-gang cockatoo;
o Glossy black cockatoo;
o Olive Whistler;
o Barking Owl;
o Powerful Owl;
o Eastern Pygmy-possum;
o Eastern Freetail Bat;
o Koala;
o Grey-headed Flying-fox;
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o Eastern Bentwing-bat;
o Large-eared Pied bat;
o Southern Myotis;
o Rosenberg’s Goanna.
 Seven-Part Tests concluded that the Area 3 mining operations would likely cause a
significant impact to local populations of Littlejohn’s tree Frog, Giant burrowing
Frog, Red-crowned Toadlet, Stuttering Frog and Giant Dragonfly. The possible
mechanisms of subsidence and physical effects of subsidence were determined to
have a direct impact on known and potential habitat for the threatened fauna,
which included waterways, Upland Swamps, riparian vegetation, ridge lines and
rock overhangs.
 One EEC Shale Sandstone Transition Forest, which is listed on the TSC and EPBC
Acts was recorded within the Study Area. However, was considered unlikely to be
significant impacted by the Proposal.
The survey effort and outcomes of the SIS survey has been summarised in Section 4.1.

3.1.2

On-going Monitoring and Previous Surveys

The DA3B Study Area has been subject to ecological assessments commissioned by BHPBIC
for over 15 years which have been used to support development applications for exploration
activities within the area. The results of these assessments have not been specifically
summarised in this report. However, threatened species previously recorded in those
assessments have been supplied to OEH (and its predecessors) for inclusion in the Atlas of
NSW Wildlife threatened species data base which has been consulted for this assessment.
Long-term monitoring of vegetation and fauna populations has been undertaken in
Dendrobium Areas 1, 2 and 3. The monitoring began in 2003.
Ecological monitoring has targeted both flora and fauna, and has involved vegetation
quadrats and transects, and bird, frog and reptile surveys. Five years of data and records
from the monitoring locations were utilised in the SIS (Biosis Research 2007).
Within the Dendrobium mining domain, ecological surveys have been extensive. Survey
methods outlined in the SIS include: habitat assessments, pitfall trapping (invertebrates),
anabat recording and harp trapping (bats), call playback (owls, arboreal mammals, frogs),
spotlighting (owls, frogs, mammals) and cage/Elliot trapping.
Previous surveys of the Study Area and Locality include:
 Dendrobium Coal Project SIS (Biosis Research 2001a);
 Dendrobium Coal Project: Terrestrial and Aquatic Habitat Assessment (Biosis
Research 2001b);
 Dendrobium Coal Project: Likely Impacts of Subsidence on Terrestrial Ecology
(Biosis Research 2001c);
 Terrestrial Flora and Fauna Habitat Assessments accompanying coal exploration
activities within DA3B (various companies approximately 1996 – 2011);
 Dendrobium Coal Mine and Elouera Colliery Flora and Fauna Environmental
Management Program, Annual Monitoring Report – Spring 2003 to Winter 2006
(Biosis Research2007d);
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 Dendrobium Area 2 Longwalls 3-5a Impacts of Subsidence on Terrestrial Flora and
Fauna (Biosis Research 2007e).

3.1.3

Relevant Reviews Considered in this Report

The following reviews have been considered in the current study:
 Impacts of Underground Coal Mining on Natural Features in the Southern Coalfield
(Southern Coalfield Inquiry) (DOP 2008); and,
 The Draft Upland Swamp Environmental Assessment Guidelines, Guidance for the
Underground Mining Industry Operating in the Southern and Western Coalfields
(DECCW 2011).
Key findings of these reports (as relevant to this assessment) are shown below.
Southern Coalfield Inquiry
Environmental assessments should include a minimum of 2 years of baseline data, collected at an appropriate frequency and
scale provided for significant natural features.
Development of improved regional and cumulative data sets for the natural features of the Southern Coalfield.
Before After Control Impact (BACI) study is considered the most appropriate design for many impact studies. Appropriate
replication in both impact (directly above the mine) and control (outside direct impact zone) sites is required in monitoring
programs so natural variability can be determined.
Environmental assessments should include identification and assessment of significance for all natural features located within
600 m of the edge of secondary extraction.
Risk Management Zones should be identified for all significant natural features, which are sensitive to valley closure and
upsidence, including rivers, significant streams (3rd order or above in the Strahler stream classification), significant cliff lines,
significant overhangs and valley infill swamps.
Approved mining within identified Risk Management Zones (and particularly in proximity to highly-significant natural features)
should be subject to increased monitoring and assessment requirements which address subsidence effects, subsidence
impacts and environmental consequences.
The requirements should also address reporting procedures for back analysis and comparison of actual versus predicted
effects and impacts, in order to review the accuracy and confidence levels of the prediction techniques used.

Upland Swamps Environmental Assessment Guidelines (Draft)
All underground mining proposals and operations that have the potential to impact on Upland Swamps demonstrate how they
have applied the Upland Swamp Environmental Assessment Guideline.
Impacts to swamps of ‘special significance status’ are avoided.
Impacts on Upland Swamps (not of special significance status) are minimised as far as possible.
Monitoring undertaken by the underground mining industry to understand subsidence effects, impacts and environmental
consequences is greatly improved.
Adaptive management should be implemented to provide a systematic process for continually detecting impacts, validating
predictions and improving mining operations to prevent further impacts. Active adaptive management usually involves a
comparison of management options and a conscious investment in learning by experimentation.
Effective and rigorous monitoring, evaluation, and reporting on management performance and ecological and hydrological
impacts are required to inform the adaptive management process and should be integrated into core management systems in a
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consistent way across industry.
Management measures are to include contingency plans that allow for any unforeseen circumstances, particularly given the
uncertainty inherent in the assessment of subsidence impacts, such as non-systematic subsidence (valley closure and
upsidence).
Prior to underground mining proponents preparing an environmental assessment there is a need to gather baseline data. Initial
steps in the collection of baseline data on Upland Swamps may include desktop studies to identify the location of the Upland
Swamps (e.g. through vegetation mapping) and the identification of key threatening processes and Upland Swamps listed
under national and state legislation.

The current Proposal is consistent with the findings of both reports through the following
actions:
 Long-term monitoring of natural features in Dendrobium Area 3 are currently
undertaken;
 Subsidence predication reports and environmental studies have determined
potential impacts for DA3B;
 Potential Impacts to Upland Swamps have been determined;
 Long-term monitoring of Upland Swamps.
 Management and mitigation measures have been recommended in this report and
SIS.

3.1.4

Databases

Databases used in the preparation of this report include:
 OEH Atlas of NSW Wildlife (Accessed December 2011);
 SEWPaC EPBC Act Protected Matters Search Tool (Accessed November 2011);
 Birds Australia’s Atlas of Australian Birds.
Further records of threatened species were obtained from the SIS (Biosis Research 2007),
and from the previous studies listed in Section 3.1.2.
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4

SURVEY EFFORT

4.1

Previous Survey Effort

Section 4 identifies the extensive surveys which have been conducted within Dendrobium
Area 3 and surrounds.
The survey effort from the SIS and previous surveys within Dendrobium Area 3 has been
summarised in Table 2. Previous survey locations have also been illustrated in Figure 9 and
Figure 10.
Table 2: Approximate total hours of Area 3 SIS survey effort (survey detailed derived
from SIS (Biosis Research 2007).
Survey method

Total hours

Vegetation quadrats and transects

44 person hours in SIS, and 373.5 person hours in previous
surveys

Targeted surveys for threatened plant species

244.5 person hours in SIS

Plot based surveys for Pultenaea aristata population count

14 person hours in SIS

Diurnal bird survey

288.5 person hours in previous survey

Nocturnal frog survey

270 person hours in previous survey

Bat Detection

68 Trap nights

Harp Trap

24 Trap nights

Arboreal Elliot Traps (Small)

72 Trap nights

Arboreal Elliot Traps (Large)

72 Trap nights

Arboreal hair tubes

303 Trap nights

Cage traps

360 Trap nights

Diurnal bird surveys

13.88 person hours

Diurnal herpetofauna Search

40.33 person hours

Diurnal call playback

2.05 person hours

Frog habitat search

6.5 person hours

Nocturnal watercourse search

49 person hours

Spotlighting

64 person hours

Nocturnal call playback

52 person hours

Areas previously surveyed within the current Study Area as part of the SIS, have been
identified in Table 3. Areas sensitive to subsidence (Upland Swamps, creek lines and
ridgelines) which had limited, or no previous survey, were the focus of the current survey
effort.
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Table 3: Previous Survey Effort of Natural Features in Area 3B
Site

Previous
Vegetation
Survey

Previous Survey Type

Previous
fauna
Survey

Vegetation Surveys

Previous Survey Type

Fauna Surveys

Upland Swamps
1a
1b

Yes
Yes

3

Yes

4
5

No
Yes

8

Yes

10

Yes

11

Yes

13

On-going transect monitoring sites
4 x vegetation surveys sites
(vegetation validation and dominant
species observations)
1 x vegetation surveys sites
(vegetation validation and dominant
species observations)
2 x vegetation surveys sites
(vegetation validation and dominant
species observations)
2 x vegetation surveys sites
(vegetation validation and dominant
species observations)

No
Yes

No

Long-term frog monitoring location.
Call playback and frog surveys. Bird
survey and monitoring sites
-

Yes
No

Frog surveys and call play back.
-

Yes

Frog surveys and call play back,
Bird survey, frog searches, habitat
assessments, nocturnal call play
back for owls, various other surveys
Bird surveys, herpetofauna surveys

1 x vegetation surveys sites
(vegetation validation and dominant
species observations)
On-going transect monitoring sites

Yes

Yes

2 x vegetation surveys sites
(vegetation validation and dominant
species observations)

Yes

14
23
35a

No
No
Yes

No
No
No

35b

Yes

1 x vegetation surveys sites
(vegetation validation and dominant
species observations)
1 x vegetation surveys sites
(vegetation validation and dominant
species observations)

Long-term frog monitoring location.
Call playback frog surveys. Bird
survey and monitoring sites
Frog surveys and call play back,
Bird survey, frog searches, habitat
assessments, nocturnal call play
back for owls, various other surveys
-

No

-

Drainage Lines
LA6
LA5
LA4A

No
No
Yes

Long-term monitoring transects in
Swamp 11 form part of this drainage
line.

Frog surveys and call play back,
Bird survey, frog searches, habitat
assessments, nocturnal call play
back for owls, various other surveys

LA4B

No

-

No
No
Yes
(associated
with swamp
11
monitoring)
Yes
(associated

Yes
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Site

Previous
Vegetation
Survey

Previous Survey Type

Previous
fauna
Survey

Vegetation Surveys

LA3
LA2
ND9

No
No
yes

DC1

Yes

DC1A

Yes

Donald’s
Castle Creek

Yes

WC21A

Yes

WC21

No

WC15

Yes

WC12
WC7
WC6
Wongawilli
Creek

No
No
No
Yes

Cliff Lines
Eastern end of
Longwall 17
Eastern end of
Longwall 15
Eastern end of
Longwall 13
Ridge tops
Ridge
top
Surveys

Yes
Yes
Yes

Yes

3 x vegetation surveys sites
(vegetation validation and dominant
species observations)
Long-term monitoring transects in
Swamp 1b form part of this drainage
line.
Long-term monitoring transects in
Swamp 1b form part of this drainage
line.
2 x vegetation surveys sites
(vegetation validation and dominant
species observations) and 2 x 20 x
20m quadrats.
1 x vegetation surveys site
(vegetation validation and dominant
species observations) below 1A and
1B
-

with swamp
11
monitoring)
No
No
No

Yes

Yes

Yes

Yes

Yes

Previous Survey Type

Fauna Surveys
assessments, nocturnal call play
back for owls, various other surveys
-

Long-term monitoring transects in
Swamp 1b form part of this drainage
line. Other surveys along creek.
Long-term monitoring transects in
Swamp 1b form part of this drainage
line. Other surveys along creek.
Surveys at junction of Fire Road 6a
for frogs and other fauna.

Frog surveys and call play back,
Bird survey, frog searches, habitat
assessments, nocturnal call play
back for owls, various other surveys
Frog surveys and call play back,
Bird survey, frog searches, habitat
assessments, nocturnal call play
back for owls, various other surveys
-

1 x vegetation surveys sites
(vegetation validation and dominant
species observations) below 1A and
1B
2 x vegetation surveys sites
(vegetation validation and dominant
species observations) and 9 x 20 x
20m quadrats.

No

No
No
No
Yes

Frog surveys and call play back,
Bird survey, frog searches, habitat
assessments, nocturnal call play
back for owls, various other surveys

Various surveys along Wongawilli
Gorge
Various surveys along Wongawilli
Gorge
Various surveys along Wongawilli
Gorge

No

-

No

-

No

-

Vegetation surveys at many ridge
top locations

Yes

Fauna surveys and habitat
assessments at many ridgetop
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Site

Previous
Vegetation
Survey

Previous Survey Type

Previous
fauna
Survey

Vegetation Surveys

4.2

Previous Survey Type

Fauna Surveys
locations in the Study Area

Current Survey Effort

The current assessment focused survey effort on areas within the Study Area, which had not
been subject to any previous survey or had only received limited survey coverage. The
areas targeted have been illustrated in Figure 8.
The current flora survey focused on vegetation validation of the Upland Swamps within the
Study Area. Vegetation structure, composition and condition were assessed. The vegetation
boundaries within unnamed and smaller swamps within the Study Area were assessed using
an interpretation of aerial photography and satellite imagery, coupled with the ALS Canopy
Height Model.
The flora survey also involved a targeted threatened plant species search within Upland
Swamps in the Study Area. The targeted survey aimed at species reliant upon Upland
Swamps such as Pultenaea aristata.
Fauna survey effort focused on areas susceptible to subsidence impacts and associated
fauna. Areas targeted included Upland Swamps, creek lines and ridge-top/cliff line
environments. ALS Canopy Height Models were used to identify the presence of potential
outcrop habitats along ridgelines and were subsequently inspected for the presence of
suitable habitat for species such as the Broad Headed Snake.
Infra-red Camera Traps were deployed at eight locations along the escarpment habitats at
the western end of Longwalls 13, 15, 16 and 17. These camera traps targeted fauna
potentially using the cliff habitat including threatened species such as the Eastern Quoll.
Listening devices (Wildlife Acoustics Song Meter 2+), targeting threatened frogs, were
deployed in creeks and Upland Swamps at eight locations for a total of eight nights each.
A summary of the current survey effort is shown in Table 4.
Table 4: Current Survey Effort
Survey Technique

Habitat

Survey Effort

Date

(trap nights/person hours)
Vegetation validation

Upland Swamps

30

2/11/2011
3/11/2011

Threatened Plant Species
Searches

Upland Swamps

Camera Trap (x8)

Ridgeline

Nocturnal chorus and active

Upland Swamps and Creek

15
112 trap nights
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Survey Technique

Habitat

Survey Effort

Date

(trap nights/person hours)
searches

lines

2/11/2011,
22/11/2011

Diurnal habitat and tadpole
searches

Swamp 14, WC15, LA2-LA5,
LA6

36

Frog Call /Song Meter

Swamp 14, WC15, Swamp 8

32 trap nights

3/11/2011,

31/10/2011 7/12/2011
2/11/2011 – 9/11/2011
1/12/2011 – 8/12/2011

Active Reptile Surreys

4.3

Ridgeline LW16

2

2/11/2011

Likelihood of Occurrence Assessment for Threatened
Species

A list of threatened species within the Locality was derived from database searches (NPWS
Atlas of NSW Wildlife and SEWPAC Protected Matters Search Tool) (Appendix 3).The list of
potentially impacted species is determined from consideration of this list. In order to
adequately determine the relevant level of assessment for each species, further analysis of
the likelihood of those species occurring within the Study Area was undertaken.
Five categories for ‘likelihood of occurrence’ (Table 5) were attributed to species after
consideration of criteria such as known records, presence or absence of important habitat
features on the subject site, results of the field surveys and professional judgement. This
process was completed for each individual species.
Species considered further in formal assessments of significance pursuant to relevant
legislation were those in the ‘Known’ to ‘Moderate’ categories and where impacts for the
species could reasonably occur from the development.
Table 5: Likelihood of occurrence criteria
Likelihood
rating

Threatened Flora/EEC Criteria

Threatened and Migratory Fauna Criteria

Known

The species/EEC was observed within the Study Area

The species was observed within the Study Area

It is likely that a species/EEC inhabits or utilises
habitat within the Study Area
Potential habitat for a species/EEC occurs on the site.
Adequate field survey would determine if there is a
‘high’ or ‘low’ likelihood of occurrence for the species
within the Study Area

It is likely that a species inhabits or utilises
habitat within the Study Area
Potential habitat for a species occurs on the site
and the species may occasionally utilise that
habitat. Species unlikely to be wholly dependent
on the habitat present within the Study Area
It is unlikely that the species inhabits the Study
Area. If present at the site the species would
likely be a transient visitor. The site contains
only very common habitat for this species which
the species would not rely on for its on-going
local existence.
The habitat within the Study Area is unsuitable
for the species

High
Moderate

Low

It is unlikely that the species/EEC inhabits the Study
Area

None

The habitat within the Study Area is unsuitable for the
species/EEC
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4.4

Habitat Condition Assessment

The habitat condition assessment utilised the criteria established in the SIS (Biosis Research
2007). The three levels of habitat condition are defined as:
Good: The site contains vegetation with good structure, and a high number of indigenous
species. Logs and litter layer are intact and undisturbed. Hollow bearing trees likely to be
present, and nesting, feeding and roosting resources available. Richness and diversity of
native fauna are likely to be present.
Moderate: The site contains a moderate number of indigenous species, ground logs and
litter moderately intact and undisturbed. There is a moderate availability of nesting,
feeding and roosting habitat available. Richness and diversity of native fauna is likely to be
present.
Poor: The site contains a low number of indigenous species with poor community structure.
Litter and log layer disturbed or modified. Low level of breeding, nesting and feeding
resources available. Low richness and diversity of native fauna likely to be present.
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5
5.1

RESULTS
Vegetation Communities

Thirteen vegetation communities have been mapped as occurring in the Study Area by
NPWS (2003) as part of The Native Vegetation of the Woronora, O’Hares and Metropolitan
Catchments (Figure 3).
Ground truthing of NPWS (2003) vegetation mapping was undertaken in detail during the SIS
survey. The SIS survey effort for the vegetation ground truthing is outlined in Section 4.
The current survey utilised the findings from the SIS, and concentrated on ground truthing
of Upland Swamps, previously not surveyed in detail.
Ground truthing revealed some Upland Swamps supported different Upland Swamp subcommunities from those mapped by NPWS (2003).
The SIS revealed that vegetation mapped as Highlands Shale Tall Open Forest was more
aligned to Tall Open Peppermint-Blue Gum Forest.
The area occupied by each community in the Study Area and Locality is included in Table 6.
Table 6: Area of vegetation communities in the Study Area and Locality
Map Unit
(NPWS 2003)

Vegetation Community (NPWS 2003)

MU29

Exposed Sandstone Scribbly Gum Woodland (ESSGW)

854.75

7168.22

MU26

Sandstone Gully Peppermint Forest (SGPF)

443.29

3708.42

MU27

Nepean Sandstone Gully Forest (NSGF)

68.29

1580.81

MU44

Upland Swamps: Sedgeland-Heath (USSH) Complex

42.09

316.88

MU53

Cleared

35.11

370.29

MU42

Upland Swamps: Banksia Thicket (USBT)

19.73

173.40

MU2

Coachwood Warm Temperate Rainforest (CWTR)

13.54

250.37

MU45

Upland Swamps: Fringing Eucalypt Woodland (USFEW)

11.73

110.19

MU23

Transitional Shale Stringybark Forest (TSSF)

9.43

191.87

MU14

Tall Open Peppermint Blue Gum Forest

6.42

48.30

MU39

Rock Plate Heath-Mallee (RPHM)

2.49

64.26

MU4

Sandstone Riparian Scrub (SRS)

0.79

15.89

MU43

Upland Swamps: Tea-Tree Thicket (USTTT)

0.57

4.66
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5.2

Description of Vegetation Communities

A description summary of each vegetation type which occurs in the Study Area has been
derived from the SIS (Biosis Research, 2007). The vegetation descriptions for the Upland
Swamps within the Study Area have been updated based on the findings of the current
vegetation ground truthing.
All vegetation communities were determined to be in Good condition which is consistent
with the findings of the SIS. No weed species were recorded. Vegetation communities
observed contained high native diversity and all stratum layers intact (Biosis Research
2007).

5.2.1

MU2 Coachwood Warm Temperate Rainforest (CWTF)

Within the Study Area, the community is located in the deeper gullies of Wongawilli gorge
to the east of Longwalls 15-18.
The community is described as a closed forest consisting of a dense closed canopy of
Ceratopetalum apetalum and Doryphora sassafras. Acmena smithii is a common associate
species. The ground layer includes Blechnum cartilagineum, Todea barbarta, Calochlaena
dubia, and Sticherus flabellatus.

5.2.2

MU23 Transitional Shale Stringy Bark Forest (TSSBF)

Transitional Shale Stringybark Forest occurs to the far north west of the Study Area, to the
west of Longwall 9 on the western side of Fire Road 6.
It is described as an open forest, with canopy trees including Eucalyptus globoidea and
Corymbia gummifera. Allocasuarina was present as a midstorey.
A shrubby understorey species include Acacia terminalis, Banksia spinulosa var. spinulosa
and Lambertia formosa.
Ground cover includes: Patersonia glabrata, Cyathochaeta diandra, Lomandra longifolia,
and Entolasia stricta.

5.2.3

MU26 Sandstone Gully Peppermint Forest (SGPF)

Sandstone Gully Peppermint Forest is a dominant plant community along the creek and
gullies of the Study Area.
It is described as an open forest, with a canopy of Eucalyptus racemosa, E. punctata, E
piperita and Corymbia gummifera.
The shrub layer includes Banksia ericifolia, Persoonia levis, P. linearis, Acacia longifolia
subsp. longifolia, A. myrtifolia, A. ulicifolia, A. binervata, Grevillea mucronulata,
Lambertia formosa and Hakea sericea.
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5.2.4

MU27 Nepean Sandstone Gully Forest (NSGF)

Nepean Sandstone Gully Forest occurs along the tributaries of Lake Avon to the west of
Longwalls 12 to14 in the Study Area.
The NSGF includes: Corymbia gummifera, Eucalyptus piperita, E. punctata and E.
agglomerata as the prominent canopy species.
The shrub layer is moderately dense, typified by a mix of small trees and shrubs including
Leucopogon lanceolatus var. lanceolatus, Banksia spinulosa var. spinulosa, Persoonia
linearis, Persoonia levis, and Ceratopetalum gummiferum.
The ground cover includes: Pteridium esculentum, Entolasia stricta, Dianella caerulea,
Lepidosperma laterale, Lomatia silaifolia, and Blechnum cartilagineum.

5.2.5

MU29 Tall Open Peppermint Forest (TOPF)

Tall Open Peppermint Forest is located to the east of Longwall 11 and 12. It is recorded
along a tributary of Wongawilli Creek.
The vegetation community is a tall open forest. The canopy is between 20 to 30 m in height
consisting of Eucalyptus piperita and Eucalyptus eugenioides.
The midstorey is approximately 5 to 12 m in height and includes: Allocasuarina littoralis,
Ceratopetalum gummiferum, Persoonia linearis, P. levis, Livistona australis and Banksia
serrata.
Shrubs include: Acacia terminalis, Banksia spinulosa, Dodonaea triquetra, Hakea
dactyloides, Leptospermum polygalifolia and Persoonia linearis.
Ground layer includes: Gonocarpus teucrioides, Entolasia marginata, Lomandra longifolia
and Pteridium esculentum.

5.2.6

MU29 Exposed Sandstone Scribbly Gum Woodland (ESSGW)

Exposed Sandstone Scribbly Gum Woodland is the dominant vegetation community within
the Study Area. It occurs along the exposed ridgetops of Wongawilli Creek, Sandy Creek and
Lake Cordeaux.
The community is woodland with a canopy consisting of Eucalyptus sieberi, Corymbia
gummifera, E. racemosa, E. piperita and E. oblonga.
The shrub and midstorey layers include: Corymbia gummifera, Xylomelum pyriforme,
Banksia serrata, Acacia myrtifolia, Banksia ericifolia, Dillwynia retorta and Hakea sericea.
Ground layer consists of Cyathochaeta diandra, Entolasia stricta, Caustis flexuosa, Pimelea
linifolia and Ptilothrix deusta.

5.2.7

MU39 Rock Plate Heath-Mallee (RPHM)

Only a small patch of RPHM occurs towards the western end of Longwall 15. The community
occurs along the ridgetops under a thin layer of soil.
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A canopy includes Eucalyptus racemosa along with a midstorey of Eucalyptus stricta and
Leptospermum trinervium.
The shrub layer includes: Allocasuarina nana, Baeckea imbricata, Hakea dactyloides, and
Banksia ericifolia.
The ground layer includes: Cyathochaeta diandra, Darwinia grandiflora, Lepyrodia scariosa
and Patersonia glabrata.

5.2.8

MU42: Upland Swamps: Banksia Thicket (BT)

Banksia Thicket usually occurs on the drier edges of the swamps within the Study Area,
adjoining areas of MU45: Upland Swamps: Eucalypt Fringing Woodland.
In some swamps, a sparse canopy layer existed. The canopy included Eucalyptus racemosa,
E. sieberi, and Corymbia gummifera. The canopy height was approximately 5 to15 m, with
a projective foliage cover less than 30 percent.
The shrub layer reached a height of approximately 4 m, and foliage cover of 60 to90
percent. The shrub layer primarily consisted of Banksia ericifolia with associate species
including Acacia terminalis, Hakea teretifolia, Leptospermum polygalifolium, L.
juniperinum, L. squarrosum, Petrophile pulchella.
Ground layer species include: Bauera rubioides, Baeckea imbricata, Epacris microphylla,
Empodisma minus, Cyathochaeta diandra, Hibbertia riparia, Lepidosperma limicola,
Sprengelia incarnata, Schoenus brevifolius and Dillwynia floribunda.

5.2.9

MU43: Upland Swamps: Tea Tree Thicket (TTT)

Tea Tree Thicket occurs in areas of impeded drainage within swamps in the Study Area.
The community has been classified as a closed scrub, with a small tree and shrub layer
reaching a height of approximately 5 m and project foliage cover of up to 80 percent.
Canopy trees include Eucalyptus piperita and E. racemosa.
The midstorey and shrub layers include: Acacia rubida, Banksia robur, Melaleuca
linearifolia, Leptospermum juniperinum, L polygalifolium, L lanigerum and Petrophile
pulchella.
Ground layer species include: Gahnia sieberi, Baumea teretifolia, Dillwynia floribunda,
Empodisma minus, Leptocarpus tenax and Lepidosperma limicola.

5.2.10 MU44: Upland Swamps: Sedgeland Heath Complex
a) Sedgeland
The sedgeland community was recorded within minor depressions in a number of Upland
Swamps in the Study Area.
The shrub layer reached a height of approximately 1 m with a project foliage cover of up to
30 percent. Shrubs included: Baeckea imbricata, Epacris obtusifolia, Sprengelia incarnata,
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Symphionema paludosum, Boronia parviflora, Hakea teretifolia and Banksia ericifolia
subsp. ericifolia
The Ground layer has a projected foliage cover of approximately 30-60 percent. Species
include: Leptocarpus tenax, Schoenus brevifolius, Schoenus paludosus, Lepyrodia scariosa,
Ptilothrix deusta, Dampiera stricta and Stylidium graminifolium.
b) Restioid Heath
The restioid heath, like that of sedgeland, occurs within the minor depressions in a number
of Upland Swamps in the Study Area.
A low shrub layer of Banksia oblongifolia, Hakea teretifolia and Epacris obtusifolia
consistently occur with occasional B. robur, Melaleuca thymifolia and M. squarrosa. The
project foliage cover is approximately 40 percent to a height of 1 m.
The ground cover consists of a combination of rushes, herbs and grasses forming a dense
ground cover. Species present include Empodisma minus, Lepyrodia scariosa, Leptocarpus
tenax, Lindsaea linearis, Xanthorrhoea resinifera, Stackhousia nuda, Mitrasacme
polymorpha and Schoenus brevifolius.
c) Cyperoid heath
Cyperoid Heath grows on seepage and water discharge sites that are periodically water
logged. Cyperoid heath was recorded within Swamp 1a and 1b.
A low, open shrub layer is present and includes species such as Banksia robur, Melaleuca
squarrosa, Hakea teretifolia and Leptospermum juniperinum. The projected foliage cover
is to 30 percent, with an approximate height of 1.5 m.
Ground cover has a projected foliage cover of 70 to 90 percent. Lepidosperma limicola,
Gymnoschoenus sphaerocephalus, Chorizandra sphaerocephala and Baumea rubiginosa
occur as frequent and abundant species. Other species include: Empodisma minus,
Leptocarpus tenax, Mitrasacme polymorpha, Xyris operculata and Selaginella uliginosa

5.2.11 MU45: Upland Swamps: Fringing Eucalypt Woodland
Fringing Eucalypt Woodland occurs on the drier boundaries of Upland Swamps, adjoining
adjacent woodland.
The woodland has a canopy height of up to 15 m and an approximate 35 percent projected
foliage cover. The canopy consists of Eucalyptus piperita, E. racemosa and Corymbia
gummifera.
A shrub layer to a height of approximately 3 m and a project foliage cover of 35 percent
was observed. The shrub layer included: Acacia rubida, Banksia ericifolia, Leptospermum
trinervium and Hakea dactyloides.
The ground layer has a projected foliage cover of 70 to90 percent. Dominant species
include: Caustis flexuosus, Leptocarpus tenax, Lepyrodia scariosa, Cyathochaeta diandra,
Ptilothrix deusta, Schoenus brevifolius and Xanthosia pilosa.
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5.3

Upland Swamps

There are thirteen named Upland Swamps within the Study Area (Figure 4). These include
Upland Swamps 1a, 1b, 5, 8, 3, 4, 10, 11, 13, 23, 14, 35a and 35b.
A number of smaller swamps or swamp-like vegetation are scattered throughout the Study
Area. These small patches of swamp like vegetation occur in small areas of impeded
drainage that contain a mix of plant species common to the upland swamps and fringing
eucalypt woodlands of the region. These patches of vegetation have not been identified in
the existing vegetation mapping of the Study Area (see Figure 31). Field observations
indicate that these patches of vegetation occur randomly in the landscape and are not
typically restrained by sandstone rock bars. Further these vegetation patches do not occur
in valley floors and therefore are not likely to be subject to valley closure movements
resulting from longwall extraction.
The final determination to list Coastal Upland Swamps in the Sydney Basin Bioregion as an
endangered ecological community on the TSC Act notes that vegetation boundaries of
upland swamps are not static but will shift according to localised hydrology. Further, the
localised surface hydrology of an area may itself be subject to the effects of transpiration
from trees recruited into the area thus lowering the local water table. Conversely, loss of
trees from an area results in reduced transpiration which inturn allows the localised ground
water level to rise resulting in waterlogged soils. It appears that these smaller patches of
swamp like vegetation occur as a result of this localised and natural flux of near-surface
groundwater movement in the local area. For the purposes of this assessment, these small
areas of swamp like vegetation have been included in the impact assessment for the Upland
Swamp EEC.
The mapped Upland Swamps comprise of two fundamental types, the Valley Infill swamps
and Headwater swamps.
Headwater swamps are the significant majority of the Upland Swamps within the Woronora
Plateau, and are generally situated in areas near catchment divides where plateau incision
is weak and topographic grades are shallow. Headwater swamps within the Study Area
include Upland Swamps 1b, 3, 4, 11 and 13.
Valley infill swamps form as isolated pockets blanketing the floor of incised second or third
stream valleys and therefore tend to be elongated downstream (Tomkins and Humphreys
2006). They are believed to be initiated by rapid transportation of sediment material
downstream and equally rapid deposition possibly as a result of channel profile-restriction.
Once initiated, the swamps are probably self-reinforcing, trapping more sediment, raising
the water table and fostering the growth of organics and formation of peat (Tomkins and
Humphreys 2006). Valley infill swamps within the Study Area include 1a, 5, 8, 10, 14, 23,
35a and 35b.

1

Note the vegetation of the Study Area has been derived from the NPWS (2003) Native
Vegetation of the Woronora, O’Hares and Metropolitan Catchments.
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Upland Swamps within the Study Area consisted of a combination of vegetation units as
described in Section 5.2. Upland Swamps and the corresponding vegetation mapping units
are contained in Table 7.
Table 7. Upland Swamps and Corresponding Vegetation Mapping Unit
Swamp

MU42 Banksia
Thicket

1a

MU43Tea Tree
Thicket

MU44a
Sedgeland

MU44b
Restioid
Heath

X

1b
3

X

X

X

X

X

X
X

X

5

X

8

X

X

10

X

X

11

X

X

X

13

X

X

X

X

X

X

X

14
X

35a
35b

MU45
Eucalypt
Fringing
Woodland

X

4

23

MU44c
Cyperoid
Heath

X

X

X

X
X

X

X

X

X
X

The mapped vegetation units within the Upland Swamps in the Study Area, do not fit neatly
into the description of Temperate Highland Peat Swamps (THPS) on Sandstone, which is
listed as an EEC on the EPBC Act. The EPBC listing description is very broad.
Some level of diversity in structural vegetation types appears to be a key factor in deciding
the presence or otherwise of the EEC. For example the scientific determination states:
“Peat swamps in the Southern Highlands area support vegetation that usually comprises a
mosaic of intergrading structures, including Sphagnum cristatum (Peat) moss land, open
sedgeland to closed sedgeland, grassland to closed grassland/tussock grassland, heath,
shrubland and tall shrubland (Australian Government 1990; Murray and Winning 1993;
Stricker and Wall 1994; Winning and Brown 1994; Environment Australia 2001).”
The Upland Swamps within the Study Area do not contain mossland or grassland as
described within the determination for Southern Highlands swamps, however the wetter
parts of Upland Swamps 1a and 1b aligned with the description of shrublands and mixed
shrub layer swamps within the determination.
The listing describes eligible Upland Swamps in the Southern Highlands as containing:
‘..a mixed shrub layer, the ground layer is usually dominated by sedges such as Chorizandra
sphaerocephala (Round-headed Bristle-sedge), Gymnoschoenus sphaerocephalus (Button
Grass), Lepidosperma sp. (Sword-sedge), Ptilothrix deusta (Fluke Bogrush) and Eurochorda
complanata (Flat Cord-rush; previously called Restio complanatus). Dominant
forbs/subshrubs include Centella asiatica (Swamp Pennywort), Centrolepis strigosa,
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Hibbertia acicularis (Prickly Guinea-flower), Pimelea linifolia (Slender Rice Flower) and
Xyris operculata (Yellow-eye) (Hope and Southern 1983; Stricker and Wall 1994).’
This description may loosely fit the MU44c Cyperoid Heath vegetation unit which was
recorded in Upland Swamps 1a and 1b in the Study Area. Cyperoid Heath was observed on
the seepage and wetter areas within both these Upland Swamps covering an approximate
area of 1.5 ha. Lepidosperma limicola, Gymnoschoenus sphaerocephalus, Chorizandra
sphaerocephala and Baumea rubiginosa were recorded as dominant species in both these
Upland Swamps.
As a precautionary approach, Upland Swamps 1a and 1b should be considered as containing
a portion of THPS within its area.
It should be noted that the determination of THPS within Upland Swamps on the Woronora
Plateau has been discussed in the Planning and Assessment Commission, Bulli Seam
Operations PAC Report (2010). The assessment panel, through consultation with OEH is of
the view that a number of swamps on the Woronora Plateau, are more likely than not to be
classified ultimately as examples of THPS and therefore of National Significance.
All Upland Swamps within the Study Area fit the determination description of Coastal
Upland Swamps in the Sydney Basin Bioregion, which is listed as an EEC under the TSC Act.
Point 7 of the Final Determination states Coastal Upland Swamp in the Sydney Basin
bioregion includes mapping units: Upland Swamps Banksia Thicket (MU42), Upland Swamps
Tea-tree Thicket (MU43) and Upland Swamps Sedgeland-Heath Complex (MU44) of NPWS
(2003). All three of these communities occur within the Upland Swamps in the Study Area
(Table 7). The approximate area of Coastal Upland Swamps within the Study Area is 62.39
ha (Table 6).

5.4

Threatened Flora

A total of twenty-five threatened plant species listed on the EPBC Act and/or TSC Act have
been previously recorded, or have potential habitat within a 10 km radius of the Study Area
(Table 10and Figure 6).
A population of Pultenaea aristata was recorded in Upland Swamp 35a during the current
survey. The population had previously been recorded in the SIS. The population is estimated
to be represented by thousands of individuals, as it was one of the dominant species on the
edge of the swamp. It was not feasible to undertake a total abundance count of this
population. As such, the abundance estimates of the same Pultenaea aristata population
determined in the SIS have been utilised. The abundance estimates for the population were
obtained by conducting four 10 m x 10 m plots within the swamp containing the population
(Biosis Research 2007). The abundance of the species estimated in each plot ranged from
177 to 424 individuals. The area occupied by the population was approximately one
hectare. Based on this estimate, the population observed during the current survey is
estimated to be over1500 individuals.
No other threatened flora were recorded during the current survey.
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Acacia bynoeana had been previously recorded in the Study Area during SIS surveys. The
total population was 30 individuals, which was recorded off Fire Road 6A adjacent to the
Maldon Dombarton railway line.
Of the twenty-five threatened species obtained in the database searches, ten species
(Acacia baueri spp. aspera, Acacia bynoeana, Cryptostylis hunteriana, Epacris purpurascens
var. purpurascens, Grevillea parviflora subsp. parviflora, Leucopogon exolasius, Melaleuca
deanei, Persoonia acerosa, Persoonia bargoensis, Persoonia hirsuta, and Pultenaea
aristata) were considered to have a Moderate to High likelihood of occurrence in the Study
Area.
Potential impacts to these threatened flora are discussed in Section 6.4.

5.5

Fauna

During the current survey, 28 animal species were detected, comprising 10 frogs nine birds,
one fish, five mammals and three reptiles (Table 12). The high proportion of frog species
reflects a bias towards targeted survey for frogs due to relatively high likelihood of
potential impacts from subsidence on this fauna type. Cats and foxes, were commonly
sighted using remote cameras, however the Spotted-tailed Quoll (the target species) was
not recorded.
During the detailed SIS survey, 129 vertebrate fauna were recorded within Dendrobium Area
3. Of the species recorded, 127 were native species and two introduced.

5.6

Threatened Fauna

A total of 79 threatened animal species listed on the EPBC Act and or TSC Act have been
previously recorded, or have potential habitat within a 10 km radius of the Study Area
(Table 11and Figure 7).
Four threatened fauna were recorded during the current survey (Figure 11), with an
incidental observation of Macquarie Perch located near the Fire Road crossing at Wongawilli
Creek. Threatened species included:





Red-crowned Toadlet;
Littlejohn’s Tree Frog;
Gang-gang Cockatoo; and,
Grey-headed Flying Fox.

In addition to the listed threatened species recorded, the conservation of Litoria freycineti
(recorded at two locations within the Study Area) is also considered to be of concern due to
fragmentation of its specialist habitat (Lemckert et al 2009).
The previous SIS survey recorded 139 fauna, including 32 threatened fauna within
Dendrobium Area 3. Ten of these species were recorded in the current Study Area: Yellowbellied Sheathtail Bat, Red-crowned Toadlet, Olive Whistler, Large-eared Pied Bat, Little
Bent-wing Bat, Greater Broad-nosed Bat, Gang-gang Cockatoo, Grey-headed Flying- fox,
Eastern False-pipistrelle, and Eastern Bentwing Bat.

Dendrobium Area 3B Terrestrial Ecology Assessment

Page 39

Of the seventy-nine threatened species obtained in the database searches, fifty-three
species were considered to have a moderate to known likelihood of occurrence in the Study
Area.
Potential impacts to these threatened fauna are discussed in Section 6.6.

5.7

Fauna Habitat

Fauna habitat within the Study Area is broadly dependant on vegetation type and
topography with specific structural features also important in determining the presence and
distribution of fauna. Species from different fauna guilds may have specific habitat
requirements that are represented in only one, or many, of the identified vegetation types.
The following distinct habitat types and features have been identified and are referred to
throughout this report:
 Sandstone Woodland;
 Sandstone Heath/Mallee;
 Sandstone Gully Forest;
 Tall Open Forest;
 Upland Swamp;
 Rainforest;
 Creeks and drainage lines;
 Sandstone outcrops, overhangs and caves; and,
 Important microhabitat features.

5.7.1

Vegetation Structure

Sandstone vegetation communities dominate the Study Area and range from dry shrubby
woodland and mallee/heath along ridge tops and exposed slopes to taller gully forest and
riparian vegetation associated with creeklines. Sandstone vegetation communities are
dominated by shrubby understorey vegetation and support a variety of habitat features
including tree hollows, rocky outcrops and areas of exfoliating rock and logs.
Tall Open Forest occurs at higher altitudes usually related to the presence of shale
influenced soil types. These forests are generally taller (to 30 m) and support a greater
proportion of grasses and low herbs compared with the sandstone communities, and less
dense shrubby midstorey vegetation.
Rainforest occurs in the steepest gullies of the Study Area which are relatively protected
from fire. They support a different suite of plant species including large fruited trees and
shrubs, and different micro-climatic conditions, which are important to the survival of
particular species.
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5.7.2

Upland Swamps

Upland Swamps range in character from relatively dry swamps supporting thickets and
sometimes patchy canopy trees, to permanently inundated swamps with no canopy and
abundant sedges and herbs (see section 5.2). Upland Swamps in general provide habitat to
a wide variety of birds, mammals, amphibians, reptiles and invertebrate species. Some
typical mammal and bird species include the Swamp Wallaby (Wallabia bicolor), Brown
Antechinus (Antechinus stuartii), Swamp Rat (Rattus lutreolus) and New Holland
Honeyeater (Phylidonyris novaehollandiae). Threatened species include Giant Burrowing
Frog (Heleioporus australiacus), Red-crowned Toadlet (Pseudophryne australis), Eastern
Ground Parrot (Pezoporus wallicus wallicus) and Giant Dragonfly (Petalura gigantea).

5.7.3

Creeks and Drainage Lines

Watercourses within the DA3B Study Area include: Donald’s Castle Creek, Wongawilli Creek
and Lake Avon. Various drainage lines and tributaries of these watercourses exist
throughout the Study Area. All creeks and drainage lines within the Study Area are in Good
condition, as they provide a range of habitat features including: emergent vegetation,
riffles, pools, sandy substrate and rocks.
Creek lines are important to particular frogs and reptiles including threatened species, with
water facilitating the breeding cycle of most frogs. In addition, many terrestrial species
rely upon streams of the Study Area for drinking. The character of drainage lines depends
on their size, slope and catchment area with small ephemeral streams important breeding
and sheltering habitat for some species and larger permanent streams preferred by others.
Habitat features along the streams include rock pools, riffle zones, gravel beds, woody
debris, boulders and aquatic vegetation.

5.7.4

Sandstone Outcrops, Overhangs and Caves

Sandstone outcrops, overhangs, caves and areas of deep cracking occur throughout the
Study Area, in particular to the east of Longwalls 9, 10 and 11. This habitat feature is of
particular importance to reptile and bat species. Threatened reptiles that may utilise such
a feature include the threatened Broad-headed Snake. The Brush-tailed rock wallaby is also
dependent upon rock outcrops.
Caves and overhangs provide habitat for Micro-bats, including threatened species – Eastern
False Pipistrelle, Large-eared Pied Bat, Eastern Bentwing-bat and Little Bentwing-bat.

5.7.5

Microhabitat Features

Other habitat features that occur across the Study Area include micro habitat features such
as:
 Hollow bearing trees;
 Mature trees;
 Woody debris;
 Termite mounds;
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 Leaf litter; and,
 Exfoliating bark.

5.8

Key Threatening Processes

Key-threatening processes relevant to the project include:
1. Alteration of habitat following subsidence due to longwall mining; and
2. Alteration of the natural flow regimes of rivers, stream, floodplains and wetlands.

5.8.1

Alteration of habitat following subsidence due to Longwall mining

Alteration of habitat following subsidence due to longwall mining is listed as a KTP under
Schedule 3 of the TSC Act.
This is the most relevant KTP associated with the Proposal.
Subsidence due to longwall mining has been recognised as causing habitat alteration, with
species and ecological communities that depend on aquatic and semi-aquatic habitats being
particularly susceptible to the impacts of subsidence. Consequently, alteration of habitat
following subsidence due to longwall mining has been determined by the NSW Scientific
Committee to constitute a Key Threatening Process (NSW Scientific Committee 2005).
A list of threatened species, populations and EECs potentially impacted by longwall mining
is provided in the NSW Scientific Committee Final Determination for this KTP (NSW
Scientific Committee 2005).
Flora of relevance to this assessment include: Acacia baueri subsp. aspera, Boronia deanei,
Epacris purpurascens var. purpurascens, Leucopogon exolasius, Melaleuca deanei,
Persoonia acerosa, Pultenaea aristata and Tetratheca juncea.
Fauna include: Eastern Pygmy Possum (Cercartetus nanus), Giant Burrowing Frog
(Heleioporus australiacus), Black Bittern (Ixobrychus flavicollis), Littlejohn's Tree Frog
(Litoria Littlejohni), Stuttering Frog (Mixophyes balbus), Large-footed Myotis (Myotis
adversus), Long-nosed Potoroo (Potorous tridactylus), Red-crowned Toadlet (Pseudophryne
australis), Grey-headed Flying Fox (Pteropus poliocephalus) and Rosenberg's Goanna
(Varanus rosenbergi).
SSTF has also been listed in the KTP and is relevant to the Study Area.

5.8.2

Alteration of the natural flow regimes of rivers, stream,
floodplains and wetlands

Alteration of the natural flow regimes of rivers, stream, floodplains and wetlands is listed
as a KTP under Schedule 3 of the TSC Act.
This is a relevant KTP associated with the Proposal.
Alteration to natural flow regimes can occur through reducing or increasing flows, altering
seasonality of flows, changing the frequency, duration, magnitude, timing, predictability
and variability of flow events, altering surface and subsurface water levels and changing
Dendrobium Area 3B Terrestrial Ecology Assessment

Page 42

the rate of rise or fall of water levels. Based on the MSEC (2012) report, the Proposal has
the potential to impact upon Donald’s Castle Creek and drainage lines, particularly those
directly above longwalls.

5.9

Critical Habitat

The Director General of OEH maintains a Register of Critical Habitat.
No Critical Habitat to date has been declared for any ecological values within the Study
Area. No Critical Habitat will be impacted by the Proposal.
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6
6.1

IMPACT ASSESSMENT
Potential Impacts to Vegetation

Vegetation communities which are independent of ground-water are unlikely to be
impacted by subsidence due to underground mining. This accounts for most of the
woodland and forest communities in Table 6.
Ground-water dependant and riparian vegetation may experience some minor floristic
changes as a result of subsidence.
Riparian vegetation is generally not mapped as discrete vegetation communities, rather
these areas display structural and floristic variation within their composite community in
response to more frequent contact with the local water table. Riparian vegetation may be
potentially impacted by subsidence through water diversion, or cracking of bedrock.
In the Southern Coalfield, impacts to riparian vegetation as a result of subsidence are minor
in occurrence. Furthermore, no impacts to riparian vegetation have been observed in
Dendrobium Mine to date. Previous examples of impacts include: dieback of riparian
vegetation as a result of subsidence which occurred nearby Cataract River during the 1990s
(Eco Logical Australia, 2004 in TEC 2997), and small localised changes to riparian vegetation
along a section of the Waratah Rivulet (HC 2007).
Impacts to riparian vegetation associated with the Proposal are predicted to be minor in
occurrence, and if occurred, would be localised.
Ground-water dependant ecosystems on the other hand are generally mapped as Upland
Swamps. Potential impacts are discussed below.

6.2

Potential Impacts to Upland Swamps

The Study Area contains a mixture of headwater swamps and valley infill swamps. All
Upland Swamps within the Study Area, with the exception of Swamp 35b, are situated
above the proposed longwalls.
To assess the potential impacts of subsidence on Upland Swamps, a review of previous
reports on subsidence in the Southern Coalfields have been conducted.
The MSEC (2012) report has predicted potential impact within the swamps located directly
above the proposed longwalls. It is expected, at the magnitudes of predicted curvatures
and strains, that fracturing of the bedrock beneath the swamps would occur as the result of
extraction of the proposed longwalls (MSEC 2012). Impacts could result in increased ponding
above the centrelines of the longwalls, and decreased water levels above the chain pillars
and longwall goaf edges.
Should changes in the water level within the Upland Swamp occur, this may impact on the
distribution of local vegetation within the swamps. However, it should be noted that the
surfaces of the swamps are free draining, and MSEC (2012) predictions do not anticipate
that significant changes in water levels would occur as a result of differential subsidence or
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tilt’. As such, significant long-term changes to species composition within Upland Swamps
in the Study Area are unlikely to occur.
Previous studies within Upland Swamps in the Southern Coalfield support the low potential
for impacts on Upland Swamps. Examples include:
 Dendrobium Longwalls 4 and 5 were extracted directly beneath Swamp Den01, which
is a headwater and valley infill swamp located within Dendrobium Area 2. A
reduction in groundwater levels in the soil was observed in the swamp and the
upstream hillslope aquifer, however groundwater levels have responded to recharge
events. Evidence for a possible hydrogeological undermining effect in Swamp Den01
immediately after mining was determined highly equivocal (Ecoengineers 2011).
Based on the observations to date, there has been no erosion or changes in the
ecosystem observed within Swamp Den01 resulting from the mining in Area 2.
 Dendrobium Longwall 7 was extracted directly beneath Swamp 12 in Dendrobium
Area 3A, which is a headwater swamp located on the valley side of Drainage
Line WC17. At the time of this report, the extraction face had mined more than
1 kilometre beyond the extent of the swamp. To date, no erosion or changes in the
ecosystem have been observed.
 Over 500 swamps have been directly mined beneath on the Woronora Plateau.
Studies of the swamps in the Dendrobium Mine area have found that the overall soil
moisture conditions in the swamps, which have experienced mine subsidence
movements, were not significantly different to swamps which have not experienced
mine subsidence movements (IC, 2006, 2007, 2011). The incidence of impacts on
Upland Swamps due to longwall mining, therefore, is low and in some of these cases,
the impacts were associated with natural events or disturbances other than
subsidence.
 A study of the vegetation composition decline within Swamp 1 between 2005 and
2009 has concluded the decline is most likely the result of post-fire succession of
upland swamp vegetation following 2001/2 fires. Similar declines were observed in
reference swamps which were not mined beneath (Biosis Research 2011).
 An ecological study by Biosis Research (2001) on fourteen Upland Swamps, some of
which had been mined beneath, suggested that swamps that have been mined
beneath are not characteristically and irreversibly altered by mine subsidence
(Richardson 2007).
 Furthermore, quantitative monitoring by Biosis Research over several years in a
number of Upland Swamps (Swamp 18A, Dendrobium Area 2 and Dendrobium
Area 3), have suggested that there have been no mining-induced impacts observed
on terrestrial flora and fauna within at least one Swamp 18A which was mined
beneath during the monitoring program (Biosis Research 2011, cited by BHPBIC 2011
– Submission to the NSW Scientific Committee).
Ecoengineers (2012) have also commented on the impacts to Upland Swamps in DA3B. Their
report has distinguished the Upland Swamps in the Study Area into two types which are
equivalent to valley infill and headwater swamps. Both these types of swamps usually
exhibit different effects of mine subsidence:
1. Valley infill swamps - are those which fringe, and have arisen from sand
accumulation along well defined streams where there is a potential for scour of the
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sandy substrate of the swamp(s) above a certain stream power and erosive
resistance threshold. The changes in grade that may result from mine subsidence
are only likely to induce excessive shear in relatively low gradient swamps.
Therefore the swamps at risk from scour and erosion as a result of longwall mining
are those where the stream is of a high order i.e. high flow and low gradient, has
poor vegetation condition e.g. from prior drying and/or bushfire damage, and the
longwalls lie perpendicular to the long axis of the swamp.
2. Headwater swamps occur within broad scale, relatively low slope creek or tributary
headwater areas. A significant body of evidence indicates that most, if not all
headwater swamps are ‘embedded’ in a broader scale ‘hillslope aquifer’ which
provides the excess of precipitation over evapotranspiration which sustains them
i.e. they are predominantly groundwater fed over the long term (including through
droughts).
Valley infill swamps within the Study Area that are at risk from scour and erosion as a result
of longwall mining are typically those lying well down the stream where there is sufficient
upstream catchment to potentially provide high stream power. The only downstream Type
1 swamp identified in Area 3B which is considered possibly susceptible to scour effects
enhanced by changes in grade due to mine subsidence identified by Cardno Forbes Rigby
(2007b) is Swamp 5. It has been considered unlikely, on the basis of past experience and
the Cardno Forbes Rigby (2007b) landscape impact assessment, that mine subsidenceinduced scour effects would affect these swamps (Ecoengineers 2012).
Headwater swamps may be subjected to visible fracturing due to subsidence effects. The
fracturing however, is likely to coincide with sandstone that already contains naturally,
well weathered bedding planes and fractures due to the long period of exposure and
weathering of such features. Therefore it is predicted by Ecoengineers (2012) that further
subsidence induced bedrock fracturing below these swamps is likely to be insignificant in
terms of geochemical and/or hydrologic impacts. It has been predicted by Ecoengineers
that the hydrologic effects on this type of swamp from longwall mining are only likely to be
significant where longwall mining subsidence-related effects induce some significant
hydrogeological change to a broad scale sub-catchment shallow hillslope aquifer. This has
not been predicted to occur(Ecoengineers 2012).
Based on previous studies of longwall mining related impacts to Upland Swamps, it is
considered that subsidence related impacts are likely to be minimal to the Upland Swamps
of the Study Area. Coastal Upland Swamps of the Sydney Basing Bioregion EEC is discussed
in the following section.

6.3

Endangered Ecological Communities

6.3.1

Shale Sandstone Transition Forest

Transitional Shale Stringybark Forest was recorded within the Study Area during the SIS
survey (Biosis Research, 2007). TSSF is a component to Shale Sandstone Transition Forest
(SSTF), which is listed as an EEC under the TSC Act and the EPBC Act.
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Within the Study Area, SSTF is located along Fire Road 6A to the north west of Longwall 9.
Most of this community is located outside of the Study Area (Figure 3).
The subsidence predictions indicate that there will be no impacts associated with longwall
mining that could result in the significant alteration of vegetation or habitats within this
vegetation community. Given the SSTF community would not be impacted by the
subsidence related impacts, no impact assessments were carried out for this community.

6.3.2

Temperate Highland Peat Swamps

No further assessments are required for the EEC THPS which occurs within Upland Swamps
1a and 1bas the project already has approval under the EPBC Act.

6.3.3

Coastal Upland Swamps of the Sydney Basin Bioregion

A Seven-Part Test for Coastal Upland Swamps of the Sydney Basin Bioregion has been
completed (Appendix 3: Endangered Ecological Community 7-Part Test. The assessment
concluded that the Proposal was unlikely to significantly impact the community based on
the following:
 The predicted localised impacts of the Proposal on Upland Swamps in the Study
Area are unlikely remove, modify, fragment or isolate the EEC in the Study Area to
the extent that the long-term survival of the EEC in the Locality will be affected.
 Coastal Upland Swamps within the Locality that would not be impacted by the
Proposal are within conservation reserves;
 It is unlikely that all Coastal Upland Swamps within the Study Area will be impacted
by the Proposal;
 Significant long-term changes to species composition within Coastal Upland Swamps
in the Study Area are unlikely to occur:
 No large scale scour or erosion events are predicted to occur;
 Previous studies within Upland Swamps in the Southern Coalfield support the low
potential for impacts on Coastal Upland Swamps. Examples have been included in
Section 6.2.

6.4

Potential Impacts to Threatened Flora

Eleven threatened plant species have been determined to have a Moderate to High
likelihood of occurring within the Study Area (Table 8). However, not all of these species
would have habitat potentially impacted by subsidence. As such, Seven-Part Tests were
only conducted for species listed under the TSC Act with potential habitat likely to be
impacted by subsidence.
Threatened flora likely to be impacted by subsidence, include those associated with ground
water dependent habitats, such as Upland Swamps and riparian vegetation. Ridgeline and
woodland dependent threatened flora are unlikely to be significantly impacted by
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subsidence mechanisms. Acacia bynoeana which was recorded during the SIS is therefore
unlikely to be impacted by the Proposal.
Table 8 illustrates the inclusion of four species (Epacris purpurascens var. purpurascens,
Pultenaea aristata, Cryptostylis hunteriana and Leucopogon exolasius) with habitat in the
Study Area that may be potentially impacted by subsidence. Each of these species have
potential habitat within Upland Swamps or creek line vegetation communities.
Only one threatened species, Pultenaea aristata was recorded during the current survey.
A population of Pultenaea aristata was recorded in Upland Swamp 35a, located above
Longwall 17 during the current survey. The population is estimated to be in the thousands
of individuals, as it was one of the dominant species on the drier edge of the swamp.
Large populations of Pultenaea aristata are known to occur on the Woronora Plateau with
some populations estimated to be in the thousands and possibly tens of thousands (Matthew
Richardson pers. obs.). The species has been recorded within Dharawal State Conservation
Area, Heathcote National Park and the Illawarra State Conservation Area (NSW NPWS,
2007). Further protection is afforded to the species within the Sydney Metropolitan
Catchment Areas, where populations are known from the O’Hares, Cordeaux and Avon
Catchments (B. Smith 2007, pers. comm) (DECC 2005).
A Seven-Part Test has been conducted for Pultenaea aristata (Appendix 1: Flora 7-Part
Tests). The assessment concluded that the Proposal was unlikely to significantly impact on
the species based on the following:
 Low likelihood of impacts to the threatened species as a result of subsidence based
on previous experience in the Southern Coalfield;
 Large area of potential habitat for the species within the Study Area and Locality;
 Large populations recorded within conservation reserves and protection afforded to
the species within the Sydney Metropolitan Catchment Areas,
 Subsidence unlikely to impact on known pollination and dispersal mechanisms of
the species.
Seven-Part Tests were also carried out for Cryptostylis hunteriana, Epacris purpurascens
var. purpurascens and Leucopogon exolasius as they are considered to have some potential
to be impacted by subsidence. The Seven-Part Tests concluded that the Proposal was
unlikely to cause a significant impact to these species.
It should be noted that Seven-Part Tests for each of these species were also included in the
SIS. The Seven-Part Tests in the SIS also concluded that potential subsidence from longwall
mining in Area 3 was unlikely to significantly impact these species.
The results of the Seven-Part Tests have been included in Appendix 1: Flora 7-Part Tests.
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Table 8: Threatened Flora with Potential Habitat in Study Area
Botanical
Name

Potential Habitat in Study
Area

Potential to
Impacted
Subsidence

Acacia baueri
spp. aspera

Not Previously Recorded.

Acacia
bynoeana

Previously recorded in Study
Area during SIS.

Potential habitat includes ridge
lines, and within ESSGW and
RPHM vegetation communities
in Study Area.

Potential habitat includes ridge
lines, and within ESSGW and
RPHM.
Cryptostylis
hunteriana

Not previously
Study Area.

recorded in

Potential
habitat
includes
Upland Swamps, Creek lines
and ridge lines.

Epacris
purpurascens
var.
purpurascens

Not previously
Study Area.

recorded in

Potential
habitat
includes
Upland Swamps, Creek lines
and ridge lines. Vegetation
communities include TSSBF,
NSGF, and SRS.

Grevillea
parviflora
subsp.
parviflora

Not previously
Study Area.

Leucopogon
exolasius

Not previously
Study Area.

recorded in

Potential habitat includes ridge
lines, and within vegetation
communities TSSF.
recorded in

Potential habitat includes Creek
lines. Vegetation communities
include NSGF, SGPF and SRS.

be
by

Seven-Part
Test
Undertaken in SIS
(Biosis
Research
2007)

Seven-Part
Test
Undertaken
in
Current Assessment

No.
Ridge
line
vegetation
communities
are
unlikely to be altered
by
subsidence
impacts.

No

No

No.
Ridge
line
vegetation
communities
are
unlikely to be altered
by
subsidence
impacts.

No

No

Yes. Upland Swamps
and creek line habitat
may be impacted by
subsidence
mechanisms.

Yes.

Yes.

No significant impact
concluded.

No significant impact
concluded.

Yes. Upland Swamps
and creek line habitat
may be impacted by
subsidence

Refer
to
assessment
Appendix 1.

impact
in

Yes.

Yes.

No significant impact
concluded.

No significant impact
concluded.
Refer
to
assessment
Appendix 1.

impact
in

No.
Ridge
line
vegetation
communities
are
unlikely to be altered
by
subsidence
impacts.

No

No

Yes.
Creek
habitat
may
impacted
subsidence
mechanisms.

Yes.

Yes.

No significant impact
concluded.

No significant impact
concluded.

line
be
by
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Botanical
Name

Potential Habitat in Study
Area

Potential to
Impacted
Subsidence

Melaleuca
deanei

Not previously
Study Area.

recorded in

Potential habitat includes ridge
lines. Vegetation communities
include ESSGW and RPHM.
Persoonia
acerosa

Not previously
Study Area.

recorded in

Potential habitat includes ridge
lines. Vegetation communities
include ESSGW and RPHM.
Persoonia
bargoensis

Not previously
Study Area.

recorded in

Potential habitat includes ridge
lines. Vegetation communities
include ESSGW and TSSF.
Persoonia
hirsuta

Not previously
Study Area.

recorded in

Potential habitat includes ridge
lines. Vegetation communities
include ESSGW and TSSF.
Pultenaea
aristata

6.5

Large population recorded in
Study Area in Upland Swamp.

be
by

Seven-Part
Test
Undertaken in SIS
(Biosis
Research
2007)

Seven-Part
Test
Undertaken
in
Current Assessment

No.
Ridge
line
vegetation
communities
are
unlikely to be altered
by
subsidence
impacts.

No

No

No.
Ridge
line
vegetation
communities
are
unlikely to be altered
by
subsidence
impacts.

No

No

No.
Ridge
line
vegetation
communities
are
unlikely to be altered
by
subsidence
impacts.

No

No

No.
Ridge
line
vegetation
communities
are
unlikely to be altered
by
subsidence
impacts.

No

No

Yes. Upland Swamps
and creek line habitat
may be impacted by
subsidence
mechanisms.

Yes.

Yes.

No significant impact
concluded.

No significant impact
concluded.
Refer
to
assessment
Appendix 1.

impact
in

Potential Impacts to Fauna

Subsidence may have a direct impact on known and potential habitat for threatened fauna
such as creeks, drainage lines, rock overhangs, rocky outcrops, cliffs, crevices, riparian
vegetation and Upland Swamps. Predicted impacts to these habitats are discussed in detail
in Section 2.5. All impact assessments have been based on the upper limit of subsidence
impacts predicted by MSEC (2012). This ensures a conservative approach towards potential
impacts on ecological values.
Woodland and forest habitat types make up the majority of the Study Area. These habitat
types which are not wholly dependent on ground-water are unlikely to be impacted by
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subsidence related impacts. Microhabitat features such as tree hollows and exfoliating bark
are also unlikely to be impacted.
Fracturing and cracking of the surface may result in the form of pitfall traps which may
cause harm to some fauna. Given the remediation measures proposed, and the low
likelihood of occurrence, impacts to fauna as a result of surface cracking is likely to be
negligible.
The proposed longwall layout has been set back from Wongawilli Creek, and as such,
habitats within this area are unlikely to be subject to the full range of subsidence related
movements. Minor cracking and localised ponding may occur in Wongawilli Creek, which
may cause very small microhabitat impacts, however given the likelihood of this occurring
and the extensive habitat available along the creek, impacts to fauna would be negligible.
Donald’s Castle Creek and the drainage lines which are directly mined beneath, are likely
to incur some fracturing in the uppermost bedrock. This is likely to lead to some diversion
of surface water flows and the draining of pooled water. It is also possible, that surface
water flow diversions could occur in some locations along these streams, however the
incidence of this occurring is considered low (MSEC 2012). Given the potential for this to
occur, impacts to amphibious fauna may occur. This is of particular relevance to threatened
frog species such as the Red-crowned Toadlet, Littlejohn’s Tree Frog and Giant Burrowing
Frog, which are discussed in detail in Section 6.6.
Water quality may be impacted through erosion and loss of soil materials into watercourses
which can impact amphibious fauna and riparian vegetation. However changes to water
quality are considered highly unlikely (Ecoengineers 2012).
Impacts on cliff lines and rock outcrops within the Study Area are likely to be minimal. No
large scale cliff collapses of slope failures are predicted. Small rock outcrops are expected
to experience minor impacts. Although rock falls may alter roosting or sheltering habitat for
a range of species, new habitat for these species are likely to be created. Rock falls do
have the potential to harm or cause mortality to species that reside under rock overhangs.
Given the minimal occurrence of rock falls and collapses predicted, the likelihood of this is
low.

6.6

Potential Impacts to Threatened Fauna

Fifty-two threatened fauna have been determined to have a Moderate to High likelihood of
occurrence within the Study Area. However, not all of these species have habitat
potentially impacted by subsidence. As such, Seven-Part Tests were only conducted for
species with potential habitat likely to be impacted by subsidence. Threatened fauna with
Moderate to High Likelihood of occurrence and those species that require Seven-Part Tests
are included in Table 9.
Seven-Part Tests were carried out for the thirty threatened species including:
 Amphibians including: Littlejohn’s Tree Frog, Giant Burrowing Frog and Redcrowned Toadlet;
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 Bird species: Barking Owl, Black Bittern, Eastern Bristle Bird, Eastern Ground
Parrot, Grass Owl, Gang-gang Cockatoo, Glossy Black Cockatoo, Masked Owl, Sooty
Owl and Powerful Owl;
 Mammals including: Brushtailed Rock Wallaby, Eastern Pygmy Possum, Long nosed
Potoroo, Southern Brown Bandicoot, Spotted tail Quoll, Squirrel Glider, Eastern
Bentwing-bat, Little Bentwing-bat, Large-eared Pied Bat, Eastern Cave Bat, Eastern
False Pipistrelle, Golden-tipped Bat, Southern Myotis, Greater Broad-nosed Bat and
Yellow-bellied Sheathtail-bat.
 Reptiles including: Broad-headed Snake and Rosenberg’s Goanna; and,
 Giant Dragonfly.
It should be noted that Seven-Part Tests for each of these species were also conducted in
the SIS. One notable departure from the SIS is the removal of the Stuttering Frog from
consideration in this assessment. The Stuttering Frog is not likely to be present in the
Study Area as it has been determined that there is no suitable habitat present for this
species. The very few recent records of the Stuttering Frog located from the Sydney Basin
and southwards have all been associated with large permanent streams lined by wet
sclerophyll or rainforest vegetation that tends to form a dense enclosing canopy over the
stream area. The Study Area however, is dominated by sclerophyllous heaths and
woodlands with mainly very open ephemeral streams and a number of Upland Swamps.
There are no identifiably suitable breeding streams for the Stuttering Frog and so the
species is not considered further in this assessment. Contrary to the SIS, the species has
been assessed not to have any habitat within the Study Area and therefore was not
considered in the impact assessment.
Seven-Part Tests (Appendix 2: Fauna 7-Part Tests) concluded that the Proposal was likely to
have a significant impact on local populations of Littlejohn’s Tree Frog, Giant Burrowing
Frog, Red-crowned Toadlet and Giant Dragonfly. The possible mechanisms and physical
effects of subsidence was determined to have a direct impact on known and potential
habitat for the species, as these species are reliant upon Donald’s Castle Creek and
drainage lines, Upland Swamps, ridgelines and rock outcrops. The same conclusion was
reached in the SIS impact assessments for these species.
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Table 9: Threatened Fauna with Moderate to High Likelihood of occurrence in Study
Area
Species

Potential habitat in Study
Area

Potential Impact to
species or potential
habitat in Study Area

Seven-Part Test
Undertaken in SIS
(Biosis Research
2007)

Seven-Part Test
Undertaken in
Current Assessment

Recorded during SIS. 30
individuals recorded over
eight sites (Donald’s Castle
Creek, Creek LA4, Native
Dog Creek, Banksia Creek,
Sandy Creek, Creek LC7,
and Upland Swamps 7 and
15b.
Surveys carried out in
winter 2007 by Biosis
Research recorded 77
individuals.

Yes, potentially
impacted.
Potential impacts
include: changes to
flow regimes, loss of
surface flow and deep
pools and hydrological
changes in Upland
Swamps.

Yes.

Yes.

Significant impact
determined.

Significant impact
determined.

Amphibians

Litoria Littlejohni
Littlejohn’s Tree
Frog

Heleioporus
australiacus
Giant Burrowing
Frog

Pseudophryne
australis
Red-crowned
Toadlet

Potential habitat includes
Upland Swamps,
Ridgelines, Creeks, and
vegetation communities
including SGPF, ESSW,
RPHM, MGF and upland
swamp communities.
Biosis Research recorded
two individuals by during
SIS at Donald’s Castle
Creek and on a ridgeline in
Donald’s Castle Creek
Catchment.
Potential habitat includes
Upland Swamps,
Ridgelines, and creeks.
Vegetation communities
include: SGPF, ESSW,
RPHM, TOPBF, NSGF,
MGF and Upland Swamp
communities
Recorded during the
current survey.
Also recorded during the
SIS at five sites in Area 3
including Upland Swamp
10, and a drainage line
near Upland Swamp 15b.
Potential habitat includes
Upland Swamps,
Ridgelines, and creeks.
Vegetation communities
include: ESSW, RPHM,
MGF, NSFG and Upland
Swamp communities

Yes, potentially
impacted.
Potential impacts
include: changes to
flow regimes, loss of
surface flow and deep
pools and hydrological
changes in Upland
Swamps.

Yes, potentially
impacted.
Potential impacts
include: changes to
flow regimes, changes
to ephemeral drainage
lines, and hydrological
changes in Upland
Swamps.

Refer to impact
assessment in
Appendix 2.

Yes.

Yes.

Significant impact
determined.

Significant impact
determined.
Refer to impact
assessment in
Appendix 2.

Yes.

Yes.

Significant impact
determined.

Significant impact
determined.
Refer to impact
assessment in
Appendix 2.

Birds
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Species

Ixobrychus
flavicollis
Black Bittern

Burhinus
grallarius
Bushstone
curlew

Potential habitat in Study
Area

Potential Impact to
species or potential
habitat in Study Area

Not previously recorded in
the Study Area.

Yes, potentially
impacted.
Potential impacts
include: loss of water
from permanent water
bodies.

Potential habitat includes
creek lines. Vegetation
communities include SGPF,
CWTR, TOPBF, MGF and
NSGF.
Not previously recorded in
the Study Area.
Potential habitat includes
ridgeline and creek lines.
Vegetation communities
include: ESSW, SGPF and
TSSF.
Previously recorded in SIS.
Thirty individuals recorded
in Area 4.

Callocephalon
fimbriatum
Gang-gang
Cockatoo

Calyptorhynchus
lathami
Glossy BlackCockatoo

Climacteris
picumnus
victoriae
Brown
Treecreeper

Coracina lineata
Barred Cuckoo
Shrike

Potential habitat includes
Upland Swamps, ridgelines,
and creek lines. Vegetation
communities include:
ESSW, SGPF, USSHC,
USBT, USFEW, TOPBF,
USTT, TSSF, MGF, NSGF,
and CWTR.
Previously recorded in SIS.
Potential habitat includes
ridgeline and creek lines.
Vegetation communities
include: SGPF, ESSW,
SGPF, USFEW, RPHM,
TSSF and NSGF.

Not previously recorded in
Study Area.
Potential habitat includes
ridge lines, and creek lines.
Vegetation communities
include: ESSW, SGPF and
TSSF.
Not previously recorded in
Study Area.
Potential habitat includes
ridgelines and creek lines.
Vegetation communities
include: ESSW, SGPF,
CWTR, TOPBF and MGF.

Seven-Part Test
Undertaken in SIS
(Biosis Research
2007)
Yes.

Seven-Part Test
Undertaken in
Current Assessment

No significant impact
determined.

No significant impact
determined.

No. Potential impacts
are unlikely.
Subsidence
mechanisms unlikely
to alter potential
habitat.
Species is presumed
to be locally extinct in
Sydney Region.

No.

Refer to impact
assessment in
Appendix 2
No.

Yes, potentially
impacted.
Potential impacts
include: vegetation die
back along banks of
creeks and
watercourses, loss of
foraging resources.

Yes.

Yes.

No significant impact
determined.

No significant impact
determined.

Yes, potentially
impacted.
Potential impacts
include: vegetation die
back along banks of
creeks and
watercourses, loss of
foraging resources.

Yes.

Refer to impact
assessment in
Appendix 2

Yes.

Yes.

No significant impact
determined.

No significant impact
determined.
Refer to impact
assessment in
Appendix 2

No. Potential impacts
are unlikely.
Subsidence
mechanisms unlikely
to alter potential
habitat.

No.

No.

No. Potential impacts
are unlikely.
Subsidence
mechanisms unlikely
to alter potential
habitat.

No.

No.
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Species

Ptilinopus
magnificus
Wompoo FruitDove

Ptilinopus regina
Rose-crowned
Fruit Dove

Grantiella picta
Painted
Honeyeater

Melithreptus
gularis gularis
Black-chinned
Honeyeater

Anthochaera
Phrygia
Regent
Honeyeater

Lophoictinia
isura
Square-tailed
Kite

Pachycephala
olivacea
Square-tailed
Kite

Potential habitat in Study
Area

Potential Impact to
species or potential
habitat in Study Area

Not previously recorded in
Study Area.
Potential habitat includes
Creek lines and vegetation
communities including
SGPF, CWTR, TOPBF and
MGF.

No. Potential impacts
are unlikely.
Subsidence
mechanisms unlikely
to alter potential
habitat.
Species is considered
locally extinct within
Sydney region.
No. Potential impacts
are unlikely.
Subsidence
mechanisms unlikely
to alter potential
habitat.

Not previously recorded in
Study Area.
Potential habitat includes
vegetation communities
including CWTR. .
Not previously recorded in
Study Area.
Potential habitat includes
Creek lines and vegetation
communities including
SGPF, CWTR, TOPBF and
MGF.
Not previously recorded in
Study Area.
Potential habitat includes
ridgelines and creek lines
and vegetation
communities including
ESSGW, SGPF, USTT,
TOPBF and NSGF.
Not previously recorded in
Study Area.
Potential habitat includes
Upland Swamps, ridgelines
and creek lines and
vegetation communities
including ESSGW, SGPF,
TSSF, NSGF, SRS and
upland swamp
communities.
Not previously recorded in
Study Area.
Potential habitat includes
Upland Swamps, ridgelines
and creek lines and all
vegetation communities in
the Study Area.
Previously recorded during
SIS in Area 3 (Swamp 1b).
Potential habitat includes
Upland Swamps, ridgelines
and creek lines and
vegetation communities
including SGPF, USBT,
USTT, USFEW, TSSF,
TOPBF, MGF and NSGF.

Seven-Part Test
Undertaken in SIS
(Biosis Research
2007)
No.

Seven-Part Test
Undertaken in
Current Assessment

No.

No.

No. Potential impacts
are unlikely.
Subsidence
mechanisms unlikely
to alter potential
habitat.

No.

No.

No. Potential impacts
are unlikely.
Subsidence
mechanisms unlikely
to alter potential
habitat.

No.

No.

No. Potential impacts
are unlikely.
Subsidence
mechanisms unlikely
to alter potential
habitat.

No.

No.

No. Potential impacts
are unlikely.
Subsidence
mechanisms unlikely
to alter potential
habitat.

No.

No.

No. Potential impacts
are unlikely.
Subsidence
mechanisms unlikely
to alter potential
habitat.

No.

No.
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Species

Pyrrholaemus
saggitatus
Speckled
Warbler

Stagonopleura
guttata
Diamond Firetail

Lathamus
discolor
Swift Parrot

Neophema
pulchella
Turquoise Parrot

Pezoporus
wallicus

Potential habitat in Study
Area

Potential Impact to
species or potential
habitat in Study Area

Not previously recorded in
Study Area.
Potential habitat includes
Upland Swamps, ridgelines
and creek lines and
vegetation communities
including ESSGW, SGPF,
RPHM, TSSF and upland
swamp communities.
Not previously recorded in
Study Area.
Potential habitat includes
Upland Swamps, ridgelines
and creek lines and
vegetation communities
including ESSGW, SGPF,
TSSF, SRS and Upland
Swamp communities.
Not previously recorded in
Study Area.
Potential habitat includes
ridgelines and creek lines
and vegetation
communities including
ESSGW, SGPF, RPHM,
TSSF, TOPBF, SRS and
NSGF.
Not previously recorded in
Study Area.
Potential habitat includes
ridgelines and creek lines
and vegetation
communities including
ESSGW, SGPF, RPHM,
TSSF and SRS.
Not previously recorded in
Study Area.
Potential habitat includes
Upland Swamps.

No. Potential impacts
are unlikely.
Subsidence
mechanisms unlikely
to alter potential
habitat.

Eastern Ground
parrot

Dasyurid
brachypterus
Eastern
Bristlebird

Not previously recorded in
Study Area.
Potential habitat includes
Upland Swamps.

Seven-Part Test
Undertaken in SIS
(Biosis Research
2007)
No.

Seven-Part Test
Undertaken in
Current Assessment

No. Potential impacts
are unlikely.
Subsidence
mechanisms unlikely
to alter potential
habitat.

No.

No.

No. Potential impacts
are unlikely.
Subsidence
mechanisms unlikely
to alter potential
habitat.

No.

No.

No. Potential impacts
are unlikely.
Subsidence
mechanisms unlikely
to alter potential
habitat.

No.

No.

Yes, potentially
impacted.
Potential impacts
include: changes in
hydrology of potential
habitat within Upland
Swamps.

Yes.

Yes.

No significant impact
determined.

No significant impact
determined.

Yes, potentially
impacted.
Potential impacts
include: changes in
hydrology of potential
habitat within Upland
Swamps.
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No.

Refer to impact
assessment in
Appendix 2
Yes.

Yes.

No significant impact
determined.

No significant impact
determined.
Refer to impact
assessment in
Appendix 2
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Species

Melanodryas
cucullata
cucullata
Hooded Robin

Petroica
rodinogaster
Pink Robin

Ninox connivens
Barking Owl

Ninox strenua
Powerful Owl

Tyto capensis
Grass Owl

Tyto
novaehollandiae
Masked Owl

Potential habitat in Study
Area

Potential Impact to
species or potential
habitat in Study Area

Seven-Part Test
Undertaken in SIS
(Biosis Research
2007)
No.

Seven-Part Test
Undertaken in
Current Assessment

Not previously recorded in
Study Area.
Potential habitat includes
ridgelines and creek lines,
and vegetation
communities including
ESSW, SGPF, RPHM,
TSSF and SRS.
Not previously recorded in
Study Area.
Potential habitat includes
creek lines and vegetation
communities including:
SGPF, CWTR, TOPBF,
MGF and NSGF.
Previously recorded in Area
3 during SIS surveys.
Potential habitat includes
Upland Swamps, ridgelines
and creek lines. Potential
habitat includes all
vegetation communities in
the Study Area.

No. Potential impacts
are unlikely.
Subsidence
mechanisms unlikely
to alter potential
habitat.
No. Potential impacts
are unlikely.
Subsidence
mechanisms unlikely
to alter potential
habitat.

No.

No.

Yes, potentially
impacted.
Potential impacts
include: changes in
hydrology of potential
habitat within Upland
Swamps and creek
lines may impact on
prey species, thus
foraging resources.

Yes.

Yes.

No significant impact
determined.

No significant impact
determined.

Previously recorded in Area
3 during SIS surveys.
Potential habitat includes
Upland Swamps, ridgelines
and creek lines. Potential
habitat includes all
vegetation communities in
the Study Area.

Yes, potentially
impacted.
Potential impacts
include: changes in
hydrology of potential
habitat within Upland
Swamps and creek
lines may impact on
prey species, thus
foraging resources.

Yes.

Yes.

No significant impact
determined.

No significant impact
determined.

Not previously recorded in
Study Area.
Potential habitat includes
Upland Swamps.

No. Potential impacts
are unlikely.
Previously not
recorded in Locality.

No.

No.

Not previously recorded in
Study Area.
Potential habitat includes
Upland Swamps, ridgelines
and creek lines. Vegetation
communities include
ESSGW, SGPF, CWTR,
RPHM, TSSF, TOPBF,
MGF, NSGF, SRS and
upland swamp
communities.

Yes, potentially
impacted.
Potential impacts
include: changes in
hydrology of potential
habitat within Upland
Swamps and creek
lines may impact on
prey species, thus
foraging resources.

Yes.

Yes.

No significant impact
determined.

No significant impact
determined.
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No.

Refer to impact
assessment in
Appendix 2

Refer to impact
assessment in
Appendix 2

Refer to impact
assessment in
Appendix 2
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Species

Tyto tenebricosa
Sooty Owl

Potential habitat in Study
Area

Potential Impact to
species or potential
habitat in Study Area

Seven-Part Test
Undertaken in SIS
(Biosis Research
2007)
Yes.

Seven-Part Test
Undertaken in
Current Assessment

Not previously recorded in
Study Area.
Potential habitat includes
Upland Swamps, ridgelines
and creek lines. Vegetation
communities include
ESSGW, SGPF, CWTR,
RPHM, TSSF, TOPBF,
MGF, NSGF, SRS and
Upland Swamp
communities.

Yes, potentially
impacted.
Potential impacts
include: changes in
hydrology of potential
habitat within Upland
Swamps and creek
lines may impact on
prey species, thus
foraging resources.

No significant impact
determined.

No significant impact
determined.

Previously recorded within
Area 3 (Biosis Research
2007). Locations include
Banksia creek and Upland
Swamps 15b and 135.
Potential habitat includes
Upland Swamps, ridgelines
and creek lines. Vegetation
communities include
ESSGW, CWTR, RPHM,
TSSF, TOPBF, MGF,
NSGF, USTT, USFEW.
Not previously recorded in
Study Area.
Potential habitat includes
Upland Swamps, ridgelines
and creek lines. Vegetation
communities include:
ESSW, SGPF, CWTR,
RPHM, TOPBF, MGF,
NSFF and upland swamp
communities

Yes, potentially
impacted.
Potential impacts
include: changes in
hydrology of potential
habitat within Upland
Swamps and creek
lines may impact on
feed trees.

Yes.

Yes.

No significant impact
determined.

No significant impact
determined.

Yes, potentially
impacted.
Potential impacts
include: death or injury
as result of rock fall or
collapse, possible
changes in availability
of breeding and
roosting habitat,
potential loss of prey
species within Upland
Swamps, creeks and
ridge lines.

Yes.

Yes.

No significant impact
determined.

No significant impact
determined.

Not previously recorded in
Study Area.
Potential habitat includes
Upland Swamps, ridgelines
and creek lines. Vegetation
communities include:
ESSW, SGPF, CWTR,
RPHM, TOPBF, MGF,
NSFF and Upland Swamp
communities

Yes, potentially
impacted.
Potential impacts
include: death or injury
as result of rock fall or
collapse, possible
changes in availability
of breeding and
roosting habitat,
potential loss of prey
species within Upland
Swamps, creeks and
ridge lines.

Yes.

Yes.

No significant impact
determined.

No significant impact
determined.

Yes.

Refer to impact
assessment in
Appendix 2

Mammals

Cercartetus
nanus
Eastern Pygmypossum

Dasyurus
maculatus
Spotted-tailed
Quoll

Petrogale
penicillata
Brush-tailed
Rock-wallaby
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Refer to impact
assessment in
Appendix 2

Refer to impact
assessment in
Appendix 2

Refer to impact
assessment in
Appendix 2
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Species

Macropus
parma
Parma Wallaby

Mormopterus
norfolkensis
Eastern Freetailbat

Isoodon
obesulus
Southern Brown
Bandicoot
(eastern)

Petaurus
australis
Yellow-bellied
Glider

Petaurus
norfolkensis
Squirrel Glider

Phascolarctos
cinereus
Koala

Potential habitat in Study
Area

Potential Impact to
species or potential
habitat in Study Area

Seven-Part Test
Undertaken in SIS
(Biosis Research
2007)
No.

Seven-Part Test
Undertaken in
Current Assessment

Not previously recorded in
Study Area.
Potential habitat includes
Upland Swamps, ridgelines
and creek lines. Vegetation
communities include:
ESSW, SGPF, CWTR,
RPHM, TOPBF, MGF,
NSFF and Upland Swamp
communities
Recorded during SIS within
Study Area.
Potential habitat includes
ridgelines and creek lines.
Vegetation communities
include: ESSW, SGPF,
TOPBF, MGF, and NSFF.
Not previously recorded in
Study Area.
Potential habitat includes
Upland Swamps, ridgelines
and creek lines. Vegetation
communities include:
ESSW, SGPF, RPHM,
TSSF, NSFF and Upland
Swamp communities

No. Potential impacts
are unlikely.
Subsidence
mechanisms unlikely
to alter potential
habitat.
Species presumed
extinct in Sydney
region.
No. Potential impacts
are unlikely.
Subsidence
mechanisms unlikely
to alter potential
habitat.

No.

No.

Yes, potentially
impacted.
Potential impacts
include: death or injury
as result of rock fall or
collapse, possible
changes in availability
of breeding and
roosting habitat,
potential loss of prey
species within Upland
Swamps, creeks and
ridge lines.

Yes.

Yes.

No significant impact
determined.

No significant impact
determined.

Not previously recorded in
Study Area.
Potential habitat in Study
Area is limited but includes
creek lines and vegetation
communities include:
SGPF, TOPBF, and MGF.
Not previously recorded in
Study Area.
Potential habitat includes
Upland Swamps, ridgelines
and creek lines. Vegetation
communities include:
ESSW, SGPF, RPHM,
TOPBF, TSSF, MGF, NSFF
and Upland Swamp
communities.
Previously recorded in Area
3 by Biosis Research
(2007).
Potential habitat includes
ridgelines and creek lines.
Vegetation communities
include: ESSW, SGPF,
TSSF, and NSFF.

No. Potential impacts
are unlikely.
Subsidence
mechanisms unlikely
to alter potential
habitat.

No.

No.

Yes, potentially
impacted.
Potential impacts
include: loss of
foraging habitat within
Upland Swamps.

Yes.

Yes.

No significant impact
determined.

No significant impact
determined.

No. Potential impacts
are unlikely.
Subsidence
mechanisms unlikely
to alter potential
habitat.
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assessment in
Appendix 2

Refer to impact
assessment in
Appendix 2
No.

No.
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Species

Potorous
tridactylus
Long-nosed
Potoroo

Pteropus
poliocephalus
Grey-headed
Flying-fox

Miniopterus
australis
Little bent-wing
bat

Miniopterus
schreibersii
Eastern
Bentwing-bat

Chalinolobus
dwyeri
Large-eared
Pied Bat

Potential habitat in Study
Area

Potential Impact to
species or potential
habitat in Study Area

Not previously recorded in
Study Area.
Potential habitat includes
Upland Swamps, ridgelines
and creek lines. Vegetation
communities include:
ESSW, SGPF, CWTR,
RPHM, TSSF, NSFF and
Upland Swamp
communities.

Yes, potentially
impacted.
Potential impacts
include: reduction of
potential habitat within
Upland Swamps as a
result of changes in
hydrology and water
quality.

Previously recorded during
the SIS within Area 3.
Potential habitat includes
ridgelines and creek lines.
Vegetation communities
include: ESSW, SGPF,
CWTR, TOPBF, MGF and
NSFF.
Recorded in Study Area
with probable certainty
during the SIS.
Potential habitat includes
Upland Swamps, ridgelines
and creek lines. Vegetation
communities include:
ESSW, SGPF, CWTR,
RPHM, TOPBF, MGF,
NSFF and Upland Swamp
communities.
Recorded in Study Area
during the SIS.
Potential habitat includes
Upland Swamps, ridgelines
and creek lines. Vegetation
communities include:
ESSW, SGPF, CWTR,
RPHM, TOPBF, MGF,
NSFF and upland swamp
communities

No. Potential impacts
are unlikely.
Subsidence
mechanisms unlikely
to alter potential
habitat.

No.

No.

Yes, potentially
impacted.
Potential impacts
include: death or injury
as result of rock fall or
collapse, possible
changes in availability
of breeding and
roosting habitat.

Yes.

Yes.

No significant impact
determined.

No significant impact
determined.

Recorded in Study Area
during the SIS.
Potential habitat includes
Upland Swamps, ridgelines
and creek lines. Vegetation
communities include:
ESSW, SGPF, CWTR,
RPHM, TOPBF, MGF,
NSFF and Upland Swamp
communities

Seven-Part Test
Undertaken in SIS
(Biosis Research
2007)
Yes.

Seven-Part Test
Undertaken in
Current Assessment

No significant impact
determined.

No significant impact
determined.

Yes.

Refer to impact
assessment in
Appendix 2

Refer to impact
assessment in
Appendix 2

Yes, potentially
impacted.
Potential impacts
include: death or injury
as result of rock fall or
collapse, possible
changes in availability
of breeding and
roosting habitat.

Yes.

Yes.

No significant impact
determined.

No significant impact
determined.

Yes, potentially
impacted.
Potential impacts
include: death or injury
as result of rock fall or
collapse, possible
changes in availability
of breeding and
roosting habitat.

Yes.

Yes.

No significant impact
determined.

No significant impact
determined.
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Refer to impact
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Species

Falsistrellus
tasmaniensis
Eastern False
Pipistrelle

Kerivoula
papuensis
Eastern False
Pipistrelle

Myotis
macropus
Southern Myotis

Saccolaimus
flaviventris
Yellow-bellied
Sheathtail bat

Scoteanax
rueppellii
Greater Broadnosed Bat

Potential habitat in Study
Area

Potential Impact to
species or potential
habitat in Study Area

Recorded in Study Area
during the SIS with
probable certainty.
Potential habitat includes
Upland Swamps, ridgelines
and creek lines. Vegetation
communities include:
ESSW, SGPF, CWTR,
RPHM, TOPBF, MGF,
NSFF and Upland Swamp
communities.
Recorded in Area 3 during
the SIS with possible
certainty.
Potential habitat includes
Upland Swamps, ridgelines
and creek lines. Vegetation
communities include:
ESSW, SGPF, CWTR,
RPHM, TOPBF, MGF,
NSFF and Upland Swamp
communities
Recorded in Study Area
during the SIS.
Potential habitat includes
ridgelines and creek lines.
Vegetation communities
include: ESSW, SGPF,
CWTR, RPHM, TOPBF,
MGF, NSFF and Upland
Swamp communities

Yes, potentially
impacted.
Potential impacts
include: death or injury
as result of rock fall or
collapse, possible
changes in availability
of breeding and
roosting habitat.

Recorded in Study Area
during the SIS with
probable certainty.
Potential habitat includes
Upland Swamps, ridgelines
and creek lines. Vegetation
communities include:
ESSW, SGPF, CWTR,
RPHM, TOPBF, MGF,
NSFF and Upland Swamp
communities
Recorded in Study Area
during the SIS with
probable certainty.
Potential habitat includes
Upland Swamps and creek
lines. Vegetation
communities include:,
SGPF, CWTR, TOPBF,
MGF, NSFF and Upland
Swamp communities

Yes, potentially
impacted.
Potential impacts
include: death or injury
as result of rock fall or
collapse, possible
changes in availability
of breeding and
roosting habitat.

Seven-Part Test
Undertaken in SIS
(Biosis Research
2007)
Yes.

Seven-Part Test
Undertaken in
Current Assessment

No significant impact
determined.

No significant impact
determined.

Yes.

Refer to impact
assessment in
Appendix 2

Yes.

Yes.

No significant impact
determined.

No significant impact
determined.
Refer to impact
assessment in
Appendix 2

Yes, potentially
impacted.
Potential impacts
include: death or injury
as result of rock fall or
collapse, possible
changes in availability
of breeding and
roosting habitat.

Yes.

Yes.

No significant impact
determined.

No significant impact
determined.

Yes, potentially
impacted.
Potential impacts
include: death or injury
as result of rock fall or
collapse, possible
changes in availability
of breeding and
roosting habitat.

Yes.

Yes.

No significant impact
determined.

No significant impact
determined.

Yes, potentially
impacted.
Potential impacts
include: possible
changes in availability
of breeding and
roosting habitat within
creek lines.
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Refer to impact
assessment in
Appendix 2

Refer to impact
assessment in
Appendix 2

Yes.

Yes.

No significant impact
determined.

No significant impact
determined.
Refer to impact
assessment in
Appendix 2
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Species

Vespadelus
troughtoni
Eastern Cavebat

Potential habitat in Study
Area

Potential Impact to
species or potential
habitat in Study Area

Seven-Part Test
Undertaken in SIS
(Biosis Research
2007)
Yes.

Seven-Part Test
Undertaken in
Current Assessment

Recorded in Study Area
during the SIS with possible
certainty.
Potential habitat includes
Upland Swamps, ridgelines
and creek lines. Vegetation
communities include:
ESSW, SGPF, CWTR,
RPHM, TOPBF, MGF,
NSFF and Upland Swamp
communities

Yes, potentially
impacted.
Potential impacts
include: death or injury
as result of rock fall or
collapse, possible
changes in availability
of breeding and
roosting habitat.

No significant impact
determined.

No significant impact
determined.

Not previously recorded in
Study Area.
Potential habitat includes
ridgeline and creek lines.
Vegetation communities
include SGPF, ESSGW,
RPHM and NSGF.

Yes, potentially
impacted.
Potential impacts
include: death or injury
as result of rock fall or
collapse, possible
changes in availability
of breeding and
roosting habitat.

Yes.

Yes.

No significant impact
determined.

No significant impact
determined.

Previously recorded by
Biosis Research (2007)
within Area 3.
Potential habitat includes
Upland Swamps, ridgelines
and creeklines. Vegetation
communities include:
SGPF, RPHM, TSSF,
TOPBF, MGF, NSGF and
Upland Swamp
communities.

Yes, potentially
impacted.
Potential impacts
include: death or injury
as result of rock fall or
collapse, possible
changes in availability
of breeding and
roosting habitat.

Yes.

Yes.

No significant impact
determined.

No significant impact
determined.

Not recorded in Study Area.
Potential habitat includes
Upland Swamps.

Yes, potentially
impacted.
Potential impacts
include: loss of Upland
Swamp habitat as a
result of subsidence.

Yes.

Yes.

Significant impact
determined.

Significant impact
determined.

Yes.

Refer to impact
assessment in
Appendix 2

Reptiles

Hoplocephalus
bungaroides
Broad-headed
Snake

Varanus
rosenbergi
Rosenberg’s
Goanna

Refer to impact
assessment in
Appendix 2

Refer to impact
assessment in
Appendix 2

Invertebrates
Petalura
gigantea
Giant Dragonfly
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Refer to impact
assessment in
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7

CONCLUSION

This report provides a revised terrestrial ecological assessment to address recent legislative
changes, guidelines and research regarding subsidence caused by longwall mining in the
DA3B Study Area.
The DA3B Study Area had been subject to extensive survey during the SIS for Dendrobium
Area 3, long-term monitoring and previous ecological assessments. The current assessment
involved a thorough review of the SIS data along with available literature. A flora and fauna
survey was conducted in areas sensitive to the impacts of subsidence to complement
previous assessments.
The report concentrated on natural areas sensitive to subsidence, which included:
Wongawilli Creek, Donald’s Castle Creek, drainage lines, cliffs, rock outcrops, steep slopes,
and Upland Swamps.
The findings from the MSEC (2012) report form the basis of which the impact assessments
for threatened flora, fauna and ecological communities have been assessed. The findings
from the MSEC (2012) report were similar to those utilised in the SIS.
A total of 25 threatened plant species listed on the EPBC Act and or TSC Act have been
previously recorded, or have potential habitat within a 10 km radius of the Study Area.
One threatened flora population of Pultenaea aristata was recorded in an Upland Swamp in
the Study Area. The population estimate is greater than a thousand individuals. An impact
assessment was conducted for Pultenaea aristata and concluded that the Proposal was
unlikely to significantly impact on the species based on the following:
 Low likelihood of impacts to the threatened species as a result of subsidence based
on previous experience in the Southern Coalfield;
 Large area of potential habitat for the species within the Study Area and Locality;
 Large populations recorded within conservation reserves and protection afforded to
the species within the Sydney Metropolitan Catchment Areas,
 Subsidence unlikely to impact on known pollination and dispersal mechanisms of
the species.
The SIS also identified a population of Acacia bynoeana consisting of approximately 30
individuals within the Study Area. However, ridgeline and woodland dependent threatened
species are unlikely to be impacted by the Proposal.
Four species (Epacris purpurascens var. purpurascens, Pultenaea aristata, Cryptostylis
hunteriana and Leucopogon exolasius) have habitat in the Study Area that may be
potentially impacted by subsidence. Impact assessments were carried out for each of these
four species. Impact assessment concluded that a significant impact to each of the species
was unlikely. The same conclusion was reached in the SIS.
A total of 79 threatened animal species listed on the EPBC Act and or TSC Act have been
previously recorded, or have potential habitat within a 10 km radius of the Study Area.
Threatened species recorded during the current survey include:
 Red-crowned Toadlet;
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 Gang-gang Cockatoo; and,
 Grey-headed Flying Fox.
Fauna Seven-Part Tests were conducted for 30threatened animal species.
Seven-Part Tests concluded that the Proposal was likely to have a significant impact on
local populations of Littlejohn’s Tree Frog, Giant Burrowing Frog, Red-crowned Toadlet,
Stuttering Frog and Giant Dragonfly. The possible mechanisms and physical effects of
subsidence was determined to have a direct impact on known and potential habitat for the
species, as these species are reliant upon Donald’s Castle Creek and drainage lines, Upland
Swamps, ridgelines and rock outcrops. The same conclusion was reached in the SIS.
Vegetation communities which are independent of ground water are unlikely to be
impacted by subsidence due to underground mining.
SSTF, which is listed as EEC under the EPBC Act and TSC Act was located in the Study Area.
Areas subject to subsidence impacts are not likely to alter the surface landform where the
community resides. It is therefore concluded that SSTF is unlikely to be significantly
impacted by the Proposal.
Ground-water dependant and riparian vegetation may experience some minor floristic
changes as a result of subsidence. Fracturing of the bedrock beneath the Upland Swamps is
likely to occur and it is possible changes in water level within the swamps could impact on
the distribution of local vegetation within the swamps. However, based on previous
observations from longwall mining beneath swamps in the Dendrobium Mine and Southern
Coalfield, the potential for subsidence related impacts on Upland Swamps is considered
low.
A total of thirteen Upland Swamps were mapped within the Study Area. The Upland Swamps
within the Study Area fit the description of Coastal Upland Swamps of the Sydney Basin
Bioregion, which is an EEC under the TSC Act. A Seven-Part Test was conducted for the
Upland Swamps and concluded that the Proposal is unlikely to significantly impact the
community based on the following:
 The Study Area represents a relatively small portion of Coastal Upland Swamps
when compared to the extent within the Locality;
 Coastal Upland Swamps within the Locality that would not be impacted by the
Proposal are within conservation reserves;
 It is unlikely that all Coastal Upland Swamps within the Study Area will be impacted
by the Proposal;
 Significant long-term changes to species composition within Coastal Upland Swamps
in the Study Area are unlikely to occur:
 No large scale scour or erosion events are predicted to occur;
 Previous studies within Upland Swamps in the Southern Coalfield support the low
potential for impacts on Coastal Upland Swamps. Examples have been included in
Section 6.2.
Mitigations measures are currently in place at the Dendrobium Mine which will be applied
to DA3B during mining in this area. A list of further recommendations has been provided in
Section 8.
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MONITORING AND RECOMMENDATIONS

A terrestrial ecology monitoring program within Dendrobium began in 2003.
On-going terrestrial ecology monitoring within DA3B currently includes transects within
Upland Swamps DEN1a and DEN11, threatened amphibian searches (for Littlejohn’s Tree
Frog, Red-crowned Toadlet) along Donalds Castle Creek and Sandy Creek, and Upland
Swamps DEN1a and DEN11. Other related monitoring programs include ecological values and
abiotic conditions including soil moisture, depth to water table, rainfall and temperature
variation.
Details of the current monitoring program for Dendrobium Area 3 are contained in Biosis
Research (2009) Revision of the Dendrobium Coal Mine Flora and Fauna Monitoring Program.
Findings from each year of terrestrial ecology monitoring are reported in the Annual
Environmental Management Report (AEMR). Findings from each longwall are also reported
in the End of Panel Report for that longwall.
Terrestrial ecology monitoring for DA3B should continue to follow the existing methodology
within Biosis Research (2009).
Prior to the underground mining operation, a Swamp Impact Monitoring, Management and
Contingency Plan is to be made to the satisfaction of the Director-General as per Schedule
3 Condition 6 of the Notice of Modification. It is to be prepared in consultation with OEH,
SCA and DPI.
It is recommended the following be included in the terrestrial ecology monitoring program
for DA3B:
 Monitoring of Upland Swamps should continue to follow the methodology outlined in
Biosis Research (2009) which is consistent with Keith et al. (2006).
 Visual comparison of photopoint monitoring undertaken at each Upland Swamp site
to continue from marked monitoring points.
 Transects conducted in Upland Swamp 35a to be incorporated into the monitoring
program. The large population of Pultenaea aristata is located within this swamp.
Photopoint monitoring also to occur.
 Mapping of Upland Swamp boundaries, using aerial imagery be used to compare
changes over monitoring years.
 Amphibian monitoring to continue along Donalds Castle Creek and Sandy Creek and
Upland Swamps DEN1a and DEN11 using the current methodology.
 Monitoring should be conducted for as long as impacts could occur or, where
applicable, until a decision can be made about recovery.
 In the event that monitoring does reveal impacts, modifications to the project and
mitigation measures should be considered to minimise and negate emerging
impacts.
 The implementation of any mitigation measures should also be followed by
monitoring to confirm the success of any implemented measures.
 All remediation works that are undertaken near waterways, must take appropriate
measures to minimise environmental impacts. This includes avoiding the spread of
Chytrid Fungus following the NPWS guidelines.
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 Any surface cracking within woodland or forested areas should be mitigated as soon
as possible in order to minimise fauna entrapment.
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Cryptostylis hunteriana
Cryptostylis hunteriana is listed as Vulnerable on the TSC Act and EPBC Act.
Cryptostylis hunteriana was not recorded in the Study Area.
The species is known to occur in a variety of habitat types. All vegetation communities
recorded in the Study Area are considered potential habitat for the species.
Habitat within the Study Area that may potentially be impacted by subsidence includes
creeks and Upland Swamp communities. These habitat types encompass the following
vegetation communities: Sandstone Gully Peppermint Forest, Nepean Sandstone Gully
Forest, Sandstone Riparian Scrub and Upland Swamp Communities (Eucalypt Fringing
Woodland, Banksia Thicket, Tea Tree Thicket, and Sedgeland Heath Complex).
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.
Cryptostylis hunteriana is a leafless saprophytic orchid with an inflorescence that is
present between December and February. It occurs in dry and moist soils. The species is
pollinated by pseudo copulation by the Ichneumid wasp Lissopimpla excelsa. The
dispersal and germination methods are unknown (Bell, 2001). The species is known to
exist as vegetative colonies and may appear in areas burnt one to three years previously
(Bell, 2001).
No individuals or populations of Cryptostylis hunteriana were recorded in the Study
Area.
Impacts associated with the Proposal that may impact upon potential habitat for
Cryptostylis hunteriana include:
 Fracturing of bedrock beneath swamps and creeks.
 Potential changes in the water level within the swamps, which could impact on
the distribution of local vegetation within the swamps (MSEC 2012).
 Potential localised changes to riparian vegetation as a result of stream
diversion and draining of pool water.
It is unlikely that potential impacts from the Proposal would have an adverse impact on
a viable population, given the species can inhibit both dry and moist soil types, and has
potential habitat within a range of vegetation communities throughout the Study Area.
The potential impacts associated with the Proposal are also unlikely to impact on
known pollination and dispersal mechanisms of the species.
Furthermore, previous observations at Dendrobium Mine and within the Southern
Coalfield support the low potential for subsidence related impacts on Upland Swamps,
and therefore potential habitat for Cryptostylis hunteriana (Section 6.2).
Based on the reasons above, it is considered unlikely that the Proposal will have a
significant impact on the lifecycle of Cryptostylis hunteriana such that a viable local
population of the species is placed at risk of extinction.
Dendrobium Area 3B Terrestrial Ecology Assessment
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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.
N/A
b) 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.
N/A
c) In relation to the habitat of a threatened species, population or ecological
community:
(i) The extent to which the 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.
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Cryptostylis hunteriana was not recorded in the Study Area. It has not been recorded in
previous studies within the Locality.
Potential habitat for the species is within all vegetation communities within the Study
Area. Vegetation communities within the Study Area that may be potentially impacted
by subsidence include creeks and Upland Swamp communities, including: Sandstone
Gully Peppermint Forest, Nepean Sandstone Gully Forest, Sandstone Riparian Scrub and
Upland Swamp Communities (Eucalypt Fringing Woodland, Banksia Thicket, Tea Tree
Thicket, and Sedgeland Heath Complex).
Potential habitat for Cryptostylis hunteriana equates to approximately 1473ha
occurring within the Study Area, and over 15,000ha within the Locality.
Upland Swamps and riparian habitats may potentially be impacted by subsidence. It is
possible that the changes in water level could impact on the distribution of local
vegetation within the swamps and along riparian zones.
Potential for subsidence related impacts on Upland Swamps have been considered low.
This is supported by previous observations at Dendrobium Mine and the Southern
Coalfield and the MSEC (2012) report, (Section 6.2). Furthermore, localised vegetation
changes within riparian areas are unlikely.
Given the extensive habitat and low potential for impacts, fragmentation of potential
habitat is unlikely to occur as a result of the Proposal. No isolations of populations are
likely.
Given no individuals of Cryptostylis hunteriana have been recorded in the Study Area,
the large extent of potential habitat within the Locality which would not be subject to
potential mine subsidence impacts, it is unlikely that the Proposal will have an adverse
effect on the long-term survival of the species.
d) Whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly).
Under the TSC Act, the Director-General maintains a Register of critical habitat. To
date, no critical habitat has been declared for Cryptostylis hunteriana.
e) Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan.
No recovery plan exists for Cryptostylis hunteriana.
f)

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.
Key Threatening Processes listed on the TSC Act relevant to the Proposal include:
 Alteration of habitat following subsidence due to longwall mining;
 Alteration to natural flow regimes of rivers and streams and their floodplains and
wetlands.
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The Proposal has the potential to increase the above KTPs towards Cryptostylis
hunteriana in the Study Area.
Conclusion
The Proposal is considered unlikely to result in a significant impact on Cryptostylis
hunteriana such that a local population of the species is placed at risk of extinction, as:
 No individuals were recorded within the Study Area during the current survey and
SIS.
 No individuals have been previously recorded within the Study Area and adjacent
areas.
 Potential habitat within the Study Area that would not be impacted by subsidence
is widespread.
 Fragmentation of habitat is unlikely.
 Potential impacts associated with the Proposal are also unlikely to impact on known
pollination and dispersal mechanisms of the species.
 Potential habitat within the Study Area is not considered to be important for the
long term survival of the species in the Locality.
 The Proposal is not inconsistent with a recovery plan for the species.
 The Proposal will not have an adverse effect on critical habitat.
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Epacris purpurascens var. purpurascens
Epacris purpurascens var. purpurascens is listed as Vulnerable on Schedule 2 of the TSC
Act. It is not listed on the EPBC Act.
Epacris purpurascens var. purpurascens was not recorded in the Study Area. It has been
previously recorded within the Locality, approximately 3 km to the north of the Study
Area.
The species is known to occur in a variety of habitat types, most with a shale influence.
Potential habitat for the species is predicted to occur within Sandstone Gully
Peppermint Forest, Nepean Sandstone Gully Forest, Sandstone Riparian Scrub,
Transitional Shale Stringybark Forest and Upland Swamp Communities (Eucalypt
Fringing Woodland, Banksia Thicket, Tea Tree Thicket, and Sedgeland Heath) within the
Study Area.
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.
Epacris purpurascens var. purpurascens produces a capsule and is dispersed as a seed.
Pollination is most likely by bees or other small inspects. The species is killed by fire
and re-establishes from soil-stored seed.
Impacts associated with the Proposal that may impact upon potential habitat for
Epacris purpurascens var. purpurascens include:
 Fracturing of bedrock beneath swamps and creeks.
 Potential changes in the water level within the swamps, which could impact on
the distribution of local vegetation within the swamps (MSEC 2012).
 Potential localised changes to riparian vegetation as a result of stream
diversion and draining of pool water.
No individuals of Epacris purpurascens var. purpurascens were recorded in the Study
Area during the current survey, and previous SIS survey.
The Proposal will not alter the existing fire regime of the Study Area. The Proposal is
also unlikely to impact on known pollination and dispersal mechanisms of the species.
Furthermore, previous observations at Dendrobium Mine and Southern Coalfield support
the low potential for subsidence related impacts on Upland Swamps and riparian
vegetation, and therefore potential habitat for Epacris purpurascens var. purpurascens
(Section 6.2).
Based on the reasons above, it is considered unlikely that the Proposal will have a
significant impact on the lifecycle of Epacris purpurascens var. purpurascens such that
a viable local population of the species is placed at risk of extinction.
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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.
N/A
b) 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.
N/A
c) In relation to the habitat of a threatened species, population or ecological
community:
(i) The extent to which the 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.
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Epacris purpurascens var. purpurascens was not recorded in the Study Area. It has been
previously recorded within the Locality, approximately 3 km to the north of the Study
Area.
Potential habitat for the species is predicted to occur within Sandstone Gully
Peppermint Forest, Nepean Sandstone Gully Forest, Sandstone Riparian Scrub,
Transitional Shale Stringybark Forest and Upland Swamp Communities (Eucalypt
Fringing Woodland, Banksia Thicket, Tea Tree Thicket, and Sedgeland Heath).
Potential habitat equates to approximately 603 ha occurring within the Study Area, and
over 6000 ha within the Locality.
Upland Swamps and creek line habitats may be potentially impacted by subsidence. It is
possible that the changes in water level within the swamps could impact on the
distribution of local vegetation within the swamps. In particular Donald’s Castle Creek
and associated drainage lines. Generally, however, the surfaces of the swamps are free
draining, and it is not anticipated that significant changes in water levels would occur
as a result of differential subsidence or tilt.
Given the extensive habitat and low potential for impacts, fragmentation of potential
habitat is unlikely to occur as a result of the Proposal. No isolations of populations are
likely.
Given no individuals of Epacris purpurascens var. purpurascens have been recorded in
the Study Area, the large extent of potential habitat within the Locality which would
not be subject to potential mine subsidence impacts, it is unlikely that the proposed
works will have an adverse effect on the long-term survival of the species.
d) Whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly).
Under the TSC Act, the Director-General maintains a Register of critical habitat. To
date, no critical habitat has been declared for Epacris purpurascens var. purpurascens.
e) Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan.
No recovery plan exists for Epacris purpurascens var. purpurascens.
f)

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.
Key Threatening Processes listed on the TSC Act relevant to the Proposal include:
 Alteration of habitat following subsidence due to longwall mining;
 Alteration to natural flow regimes of rivers and streams and their floodplains and
wetlands.
The Proposal has the potential to increase the above KTPs towards Epacris purpurascens
var. purpurascens in the Study Area. Epacris purpurascens var. purpurascens has been
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listed as a species ‘known to occur in areas affected by subsidence.’ in the ‘Alteration
of habitat following subsidence due to Longwall mining’ KTP determination.
Conclusion
The Proposal is considered unlikely to result in a significant impact on Epacris
purpurascens var. purpurascens such that a local population of the species is placed at
risk of extinction, as:
 No individuals were recorded within the Study Area during the current survey and
SIS.
 No individuals have been previously recorded within the Study Area and adjacent
areas.
 Potential habitat within the Study Area that would not be impacted by subsidence
is widespread.
 Fragmentation of habitat is unlikely.
 Potential impacts associated with the Proposal are also unlikely to impact on known
pollination and dispersal mechanisms of the species.
 Potential habitat within the Study Area is not considered to be important for the
long term survival of the species in the Locality.
 The Proposal is not inconsistent with a recovery plan for the species.
 The Proposal will not have an adverse effect on critical habitat.
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Leucopogon exolasius
Leucopogon exolasius is listed as Vulnerable on the TSC Act and EPBC Act.
Leucopogon exolasius was not recorded in the Study Area.
Potential habitat for the species within the Study Area includes: Sandstone Gully
Peppermint Forest, Nepean Sandstone Gully Forest, and Sandstone Riparian Scrub.
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.
Leucopogon exolasius is shrub to 1 m in height, which flowers from August to October.
The fruit of Leucopogon exolasius is likely to be dispersed by bird species. Pollination is
most likely from bees or other small insects. The species is also likely to require fire for
germination.
Impacts associated with the Proposal that may impact upon potential habitat for
Leucopogon exolasius included:
 Fracturing of bedrock beneath swamps and creeks causing vegetation changes
within Upland Swamps.
 Potential localised changes to riparian vegetation as a result of stream
diversion and draining of pool water.
It is unlikely that potential impacts from the Proposal would have an adverse impact on
a viable population, given the species and has potential habitat within a range of
vegetation communities throughout the Study Area.
The potential impacts associated with the Proposal are also unlikely to impact on
known pollination and dispersal mechanisms of the species.
Furthermore, previous observations at Dendrobium Mine and Southern Coalfield support
the low potential for subsidence related impacts on Upland Swamps, and therefore
potential habitat for Leucopogon exolasius (Section 6.2).
Based on the reasons above, it is considered unlikely that the Proposal will have a
significant impact on the lifecycle of Leucopogon exolasius such that a viable local
population of the species is placed at risk of extinction.

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.
N/A
b) In the case of an endangered ecological community or critically endangered
ecological community, whether the action proposed:
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(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.
N/A
c) In relation to the habitat of a threatened species, population or ecological
community:
(i) The extent to which the 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.
Leucopogon exolasius was not recorded in the Study Area. It has not been recorded in
Study Area during previous studies.
Potential habitat in the Study Area for the species is within: Sandstone Gully
Peppermint Forest, Nepean Sandstone Gully Forest and Sandstone Riparian Scrub
vegetation communities.
Potential habitat for Leucopogon exolasius equates to approximately 512ha occurring
within the Study Area, and over 5600ha within the Locality.
Upland Swamps and creek line habitats may be potentially impacted by subsidence.
Hydrological changes may cause localised vegetation changes within swamps and
riparian areas.
Given the extensive habitat and low potential for impacts, fragmentation of potential
habitat is unlikely to occur as a result of the Proposal. No isolations of populations are
likely.
Given no individuals of Leucopogon exolasius have been recorded in the Study Area, the
large extent of potential habitat within the Locality which would not be subject to
potential mine subsidence impacts, it is unlikely that the proposed works will have an
adverse effect on the long-term survival of the species.
d) Whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly).
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Under the TSC Act, the Director-General maintains a Register of critical habitat. To
date, no critical habitat has been declared for Leucopogon exolasius.
e) Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan.
No recovery plan exists for Leucopogon exolasius.
f)

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.
Key Threatening Processes listed on the TSC Act relevant to the Proposal include:
 Alteration of habitat following subsidence due to longwall mining;
 Alteration to natural flow regimes of rivers and streams and their floodplains and
wetlands.
The Proposal has the potential to increase the above KTPs towards Leucopogon
exolasius in the Study Area. Leucopogon exolasius has been listed as a species ‘known
to occur in areas affected by subsidence’ in the ‘Alteration of habitat following
subsidence due to Longwall mining’ KTP determination.

Conclusion
The Proposal is considered unlikely to result in a significant impact on Leucopogon
exolasius such that a local population of the species is placed at risk of extinction, as:
 No individuals were recorded within the Study Area during the current survey and
SIS.
 No individuals have been previously recorded within the Study Area and adjacent
areas.
 Potential habitat within the Study Area that would not be impacted by subsidence
is widespread.
 Fragmentation of habitat is unlikely.
 Potential impacts associated with the Proposal are also unlikely to impact on known
pollination and dispersal mechanisms of the species.
 Potential habitat within the Study Area is not considered to be important for the
long term survival of the species in the Locality.
 The Proposal is not inconsistent with a recovery plan for the species.
 The Proposal will not have an adverse effect on critical habitat.
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Pultenaea aristata
Pultenaea aristata is listed as Vulnerable on the TSC Act and EPBC Act.
Pultenaea aristata is a small erect shrub, usually less than 40 cm tall, with leaves 8 to
22 mm long and 1 to 2 mm wide. The leaves are linear with a distinctive long bristle
tapering to a sharp point. Flowers appear in yellow to light orange terminal heads
between September and October.
One large population of Pultenaea aristata was recorded in the Study Area during the
current survey and previous SIS. The population was recorded in Upland Swamp 35a,
located above Longwall 17 during the current survey. The population had been
previously recorded during the SIS. The population is estimated to be in the thousands
of individuals, as it was one of the dominant species on the edge of the swamp.
This species is known to occur in localised, but nonetheless, large populations on the
Woronora Plateau with some populations estimated to be in the thousands and possibly
tens of thousands (Matthew Richardson pers. obs.).
There are however few accurate records of actual population counts of the species in
the region. Further there are few published papers or other publically available
reference material which provide any comment on the population size of the species.
Indeed the Scientific Community Determination listing the plant as a Vulnerable species
on the TSC Act and the Spikey Bush-Pea Threatened Species Profile (DECC 2005) makes
no mention of population sizes of this plant.
Pultenaea aristata has been recorded within Dharawal State Conservation Area,
Heathcote National Park and the Illawarra State Conservation Area (NSW NPWS, 2007).
Further protection is afforded to the species within the Sydney Metropolitan Catchment
Areas, where populations are known from the O’Hares, Cordeaux and Avon Catchments
(B. Smith 2007, pers. comm). This species occurs within the Hawkesbury–Nepean,
Southern Rivers, and Sydney Metro (NSW) Natural Resource Management Regions (DECC,
2005).
Population counts within Dharawal State Conservation Area, east of Appin have an
estimated population size of 2,000 plants (Biosis Research 2007). During a terrestrial
flora assessment for the Bulli Seam Operations, Pultenaea aristata within the O’Hares
Creek Catchment, Woronora Plateau, was widely dispersed and locally common in the
east of the Study Area. It is estimated around 20 plants in marginal habitats to many
thousands in suitable swamps. Large populations in the order of thousands of plants are
common (FloraSearch 2009).
Population estimates indicate that populations of the species regularly exceed tens of
thousands of plants at any one location and that these populations are common (Niche
2010).
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Within the Study Area, potential habitat for the species within the Study Area includes:
Exposed Sandstone Scribbly Gum Woodland, Sandstone Gully Peppermint Forest and
Upland Swamps vegetation communities.
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.
Pultenaea aristata is likely pollinated and dispersed by ant and insect species. It
produces a hard coated seed and is likely to germinate following fire.
Impacts associated with the Proposal that may impact upon potential habitat for
Pultenaea aristata included:
 Fracturing of bedrock beneath swamps and creeks.
 Potential changes in the water level within the swamps, which could impact on
the distribution of local vegetation within the swamps (MSEC 2012).
 Potential localised changes to riparian vegetation as a result of stream
diversion and draining of pool water.
It is unlikely that potential impacts from the Proposal would have an adverse impact on
a viable population, given the species occurred along the drier edges of Upland Swamp
35a, which is unlikely to be influenced by potential hydrological changes in the Upland
Swamp.
Viable populations also have potential habitat within a range of vegetation communities
throughout the Study Area, which would not be impacted by the Proposal.
The potential impacts associated with the Proposal are also unlikely to impact on
known pollination and dispersal mechanisms of the species.
Furthermore, previous observations at Dendrobium Mine and Southern Coalfield support
the low potential for subsidence related impacts on Upland Swamps, and therefore
potential habitat for Pultenaea aristata(Section 6.2).
Based on the reasons above, it is considered unlikely that the Proposal will have a
significant impact on the lifecycle of Pultenaea aristata such that a viable local
population of the species is placed at risk of extinction.

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.
N/A
b) 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
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(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.
N/A
c) In relation to the habitat of a threatened species, population or ecological
community:
(i) The extent to which the 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.
Pultenaea aristata was recorded within the Study Area.
A population of Pultenaea aristata was recorded in Upland Swamp 35a, located above
Longwall 17 during the current survey. The population had been previously recorded in
the SIS. The population is estimated to be in the thousands of individuals, as it was one
of the dominant species on the edge of the swamp. The population is likely to consist of
over 1500 individuals. A second population was recorded during the SIS survey further
south of the DA3B Study Area. Together the population estimate is approximately
27,550 plants per hectare (Biosis Research, 2007). Ten other populations have been
recorded within the Locality.
Potential habitat for Pultenaea aristata equates to approximately 1372ha occurring
within the Study Area (74 ha in Upland Swamp communities), and over 11,400ha within
the Locality.
Potential habitat within Upland Swamps and creek line habitats in the Study Area may
be potentially impacted by subsidence. It is possible that the changes in water level
within the swamps could impact on the distribution of local vegetation within the
swamps. In particular Donald’s Castle Creek and associated drainage lines.
Given the position of the species within the drier edges of Swamp 35a, potential
hydrological changes associated with the Upland Swamp are unlikely to impact the
population.
Fragmentation of potential habitat is unlikely to occur as a result of the Proposal.
Given the large extent of potential habitat within the Locality which would not be
subject to potential mine subsidence impacts, potential habitat occurs in conservation
areas, and no fragmentation of existing habitat predicted, it is unlikely that the
proposed works will have an adverse effect on the long-term survival of the species.
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d) Whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly).
Under the TSC Act, the Director-General maintains a Register of critical habitat. To
date, no critical habitat has been declared for Pultenaea aristata.
e) Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan.
No recovery plan exists for Pultenaea aristata.
f)

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.
Key Threatening Processes listed on the TSC Act relevant to the Proposal include:
 Alteration of habitat following subsidence due to longwall mining;
 Alteration to natural flow regimes of rivers and streams and their floodplains and
wetlands.
The Proposal has the potential to increase the above KTPs towards Pultenaea aristata
in the Study Area. Pultenaea aristata has been listed as a species ‘known to occur in
areas affected by subsidence’ in the ‘Alteration of habitat following subsidence due to
Longwall mining’ KTP determination.

Conclusion
The Proposal is considered unlikely to result in a significant impact on Pultenaea
aristata such that a local population of the species is placed at risk of extinction, as:
 Potential habitat within the Study Area that would not be impacted by subsidence
is widespread;
 The potential habitat within the Study Area is not considered to be important for
the long term survival of the species in the Locality;
 Fragmentation of habitat is unlikely.
 Potential impacts associated with the Proposal are also unlikely to impact on known
pollination and dispersal mechanisms of the species.
 Potential habitat within the Study Area is not considered to be important for the
long term survival of the species in the Locality.
 Pultenaea aristata is protected within Dharawal State Conservation Area,
Heathcote National Park and the Illawarra State Conservation Area (NSW NPWS,
2007).
 The Proposal is not inconsistent with a recovery plan for the species.
 The Proposal will not have an adverse effect on critical habitat.
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APPENDIX 2: FAUNA 7-PART TESTS
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Littlejohn’s Tree Frog (Litoria Iittlejohni)
Littlejohn’s Tree Frog is listed as Vulnerable on the TSC Act and EPBC Act.
Littlejohn's Tree Frog has a distribution that includes the plateaus and eastern slopes of
the Great Dividing Range from Watagan State Forest (90 km north of Sydney) south to
Buchan in Victoria. The majority of records are from within the Sydney Basin Bioregion
with only scattered records south to the Victorian border and this species has not been
recorded in southern NSW within the last decade. Records are isolated and tend to be
at high altitude.
A large population and smaller populations were recorded within Dendrobium Area 3
during the SIS survey. The species was recorded during the current survey at Swamp 14.
During the SIS, 30individuals were recorded at eight different sites within the current
Study Area including Donald’s Castle Creek, and Swamp 15b.
The species is also stated as ‘being regularly encountered during monitoring and
targeted surveys for Dendrobium Mine, and possibly the largest population ever
recorded’ (Biosis Research, 2007). This statement was made in comparison to Lemckert
(2004) in which he was only able to obtain a total of 75 records in total for the species
from NSW to Victoria. Previous monitoring and targeted surveys by Biosis Research in
2007 recorded 77 individuals within Dendrobium Area 3.
The largest population was recorded within the DA3A area in the Sandy Creek
Catchment.
Potential habitat for the species occurs within Sandstone Gully Peppermint Forest,
Upland Swamp communities, Exposed Sandstone Scribbly Gum Woodland, Nepean
Sandstone Gully Forest and Rock Plate Heath-Mallee.
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 following is known about the lifecycle of Littlejohn’s Tree Frog:
 Occurs along permanent rocky streams with thick fringing vegetation;
 Breeding is triggered by heavy rain;
 Eggs are laid in masses attached to small twigs;
Tadpoles and eggs were observed by Biosis Research (2007) in Dendrobium Area 3.
The species was recorded during the current survey at Swamp 14.
The species was recorded during the SIS surveys and previous monitoring within
Dendrobium Area 3.
Dendrobium Area 3 was regarded by Biosis Research (2007) as ‘supporting a large viable
population and other smaller populations of the rare species’.
The potential habitat for the species occurs within woodland and upland swamp
communities were containing slow flowing creeks and rocky streams with deep pools.
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Donald’s Castle Creek and the drainage lines which are directly mined beneath, are
likely to incur some fracturing in the uppermost bedrock. Where the bases of the creek
and drainage lines have exposed bedrock, there may be some diversion of surface water
flows into the dilated strata beneath the beds and the draining of pooled water within
their alignments. In times of low flow, surface water flows could be diverted into the
dilated strata below the beds and this could affect the quality and quantity of the
water flowing in the streams. It is also possible, that surface water flow diversions
could occur in some locations along these streams, however, based on the previous
experience at the Mine, the incidence of this occurring is been considered low.
Nevertheless, direct impacts to the species are possible and likely breeding habitat
affected. Breeding pools along Donald’s castle Creek may be impacted due to loss of
surface flow and deep pools from the creek. Any draining of a breeding pool containing
eggs, tadpoles or metamorphs of the frog would likely result in the loss of an entire
generation of Littlejohn’s Tree Frogs within that creek line, or population.
The potential loss of breeding habitat (and possibly populations) by potential
subsidence events is likely to cause disruption to the life cycle of one or more local
populations within the Study Area to the extent that they may be placed at risk of
extinction in these locations.
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
N/A
c) In the case of a critically endangered or 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.
N/A
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.
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The species was recorded during the currently survey at Swamp 14. However, it has
previously been recorded within Dendrobium Area 3, and potential habitat within slow
flowing creeks with rocky bedrock and deep pools, may be located within Sandstone
Gully Peppermint Forest, Upland Swamp communities, Exposed Sandstone Scribbly Gum
Woodland, Nepean Sandstone Gully Forest and Rock Plate Heath-Mallee vegetation
communities.
Approximately 1473 ha of similar vegetation communities are located within the Study
Area, and 14,673 ha within the Locality. However, estimates of suitable habitat
features such as deep pools, permanent rocky streams and fringing thick vegetation
within these vegetation communities cannot be estimated.
The Proposal is likely to alter a proportion of potential habitat within the Study Area.
The potential loss or alteration of surface water within drainage and creeklines, in
particular Donald’s Castle Creek may isolate potential breeding sites for the
Littlejohn’s Tree Frog, and restrict movement of the species to areas potential habitat.
Thus, has the potential to fragment potential breeding habitat of the species.
Despite the extensive potential habitat within the Locality, given the high numbers of
the species within Dendrobium Area 3, it is likely that the populations are of high
importance for the region. Given the importance of potential breeding habitat to be
impacted, and the potential of fragmentation of potential habitat, the habitat within
the Study Area is considered essential to the long-term survival of the species in the
Locality.

e) Whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly)
Under the TSC Act, the Director-General maintains a Register of critical habitat. To
date, no critical habitat has been declared for Littlejohn’s Tree Frog.
f)

Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan
To date, there is no recovery plan or threat abatement plan for the Littlejohn’s Tree
Frog.

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.
Key Threatening Processes listed on the TSC Act relevant to the Proposal include:
 Alteration of habitat following subsidence due to longwall mining;
 Alteration to natural flow regimes of rivers and streams and their floodplains and
wetlands.
The Proposal has the potential to increase the above KTPs towards the Little John’s
Tree Frog in the Study Area.

Dendrobium Area 3B Terrestrial Ecology Assessment

Page 105

Conclusion
Littlejohn’s Tree Frog was recorded during the current survey and previous surveys
within the Study Area. A large population was recorded within DA3A during the SIS. The
population was also considered to be one of the largest ever recorded (Biosis Research
2007).
It has been considered that the Proposal will result in a significant impact to one or
more populations of Littlejohn’s Tree Frog based on the following:
 The Proposal has the potential to impact known habitat and potential habitat for the
species. The potential for subsidence cracking, and likely loss of pool water or surface
flow from creeks and drainage lines may result in the loss of breeding sites or potential
populations within the Study Area.
 The potential loss or alteration of surface water within drainage and creeklines, in
particular Donald’s Castle Creek may isolate potential breeding sites for the Littlejohn’s
Tree Frog, and restrict movement of the species to areas potential habitat. Thus, has
the potential to fragment potential breeding habitat of the species. Known breeding
populations outside of the Locality are scattered.
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Giant Burrowing Frog (Heleioporus australiacus)

The Giant Burrowing Frog is listed as Vulnerable on the TSC Act and EPBC Act.
The Giant Burrowing Frog is distributed in south eastern NSW and Victoria, and appears
to exist as two distinct populations: a northern population largely confined to the
sandstone geology of the Sydney Basin and extending as far south as Ulladulla, and a
southern population occurring from north of Narooma through to Walhalla, Victoria.
Found in heath, woodland and open dry sclerophyll forest on a variety of soil types
except those that are clay based.
Breeding habitat of this species is generally soaks or pools within first or second order
streams. They are also commonly recorded from 'hanging swamp' seepage lines and
where small pools form from the collected water.
No individuals were recorded during the current survey.
Two individuals were recorded during the SIS survey. One was recorded along Donald’s
Caste Creek within the current Study Area. The other was located along Donald’s Castle
Creek in area DA3C. The species has also been previously recorded in monitoring
locations within Banksia Creek, and SC10C within DA3A (Biosis Research 2007).
Potential habitat for this species occurs in the Study Area within Upland Swamp
communities, Rock Plate Heath-Mallee, and Nepean Sandstone Gully Forest.
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 following is known about the lifecycle of the Giant Burrowing Frog:
 Inhabits heath or forest;
 Species breeds from August to March and lays eggs under vegetation in creeks or in
yabby holes;
 Can travel several hundred meters to a creek to breed;
 Cryptic habitat makes it difficult to estimate abundance;
 They burrow into deep litter or loose soil, and emerge to feed or breed after rain.
The Giant Burrowing Frog was not recorded during the current survey, however it has
been recorded within the Study Area during the SIS survey. The species has also been
recorded within the Dendrobium Area 3 during past monitoring.
The areas of habitat that may be potentially impacted by subsidence, include Upland
Swamps, creeks and rock outcrops.
Donald’s Castle Creek and the drainage lines which are directly mined beneath, are
likely to incur some fracturing in the uppermost bedrock. Where the bases of the creek
and drainage lines have exposed bedrock, there may be some diversion of surface water
flows into the dilated strata beneath the beds and the draining of pooled water within
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their alignments. In times of low flow, surface water flows could be diverted into the
dilated strata below the beds and this could affect the quality and quantity of the
water flowing in the streams. It is also possible, that surface water flow diversions
could occur in some locations along these streams, however, based on the previous
experience at the mine, the incidence of this occurring is been considered low.
Direct impacts to the species are possible and likely breeding habitat affected. The
species has been previously recorded within the Donald’s Castle Creek and Upland
Swamps 15a and 15b. Breeding pools along Donald’s castle Creek may be impacted due
to loss of surface flow and deep pools from the creek. Any draining of a breeding pool
containing eggs, tadpoles or metamorphs of the frog would likely result in the loss of an
entire generation of Giant Burrowing Frogs within that creek line, or population.
Given the isolated occurrences of the species, known populations within the Study
Area, and the specific breeding conditions for the species (e.g. After heavy rain),the
predicted subsidence events is likely to cause disruption to the life cycle of one or more
populations within the Study Area to the extent that a local population may be placed
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
N/A
c) In the case of a critically endangered or 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.
N/A
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.
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The Giant Burrowing Frog has potential habitat within Upland Swamp communities,
Rock Plate Heath-Mallee, and Nepean Sandstone Gully Forest vegetation communities.
Approximately 1473 ha of similar vegetation communities are located within the Study
Area, and 14,673 ha within the Locality. Within these vegetation communities, the
species requires creek with sandy banks, deep pools, or drainage lines with rocky
outcrop or Upland Swamps.
The subsidence predicted has the potential to alter a portion of these habitat features
within the Study Area, particularly within Donald’s Castle Creek. It is highly unlikely
that all potential habitats would be impacted by subsidence. However, potential
changes to Upland Swamps due to hydrological changes, or alteration of surface flow in
creeks, loss of deep pools, may isolate and reduce the number of breeding sites.
Based on known records of the species within the Sydney Region, the catchment lands
of the Woronora Plateau have been considered to be ‘of extreme importance to the
overall survival of the Giant Burrowing Frog (Biosis Research 2011).
The habitat within the Study Area is of high importance to the long-term survival of the
species in the Locality as it supports known populations of the Giant Burrowing Frog.

e) Whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly)
Under the TSC Act, the Director-General maintains a Register of critical habitat. To
date, no critical habitat has been declared for the Giant Burrowing Frog.
f)

Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan
To date, there is no recovery plan or threat abatement plan for the Giant Burrowing
Frog.

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.
Key Threatening Processes listed on the TSC Act relevant to the Proposal include:
 Alteration of habitat following subsidence due to longwall mining;
 Alteration to natural flow regimes of rivers and streams and their floodplains and
wetlands.
The Proposal has the potential to increase the above KTPs towards the Giant Burrowing
Frog in the Study Area.
Conclusion
The Proposal is considered likely to result in a significant impact on local population(s)
of the Giant Burrowing Frog, as:
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 Proposal has the potential to impact the Giant Burrowing Frog through alteration of
known and potential foraging, sheltering and breeding habitat through potential
hydrological changes to Upland Swamps, draining of creeks and rock falls.
 The disturbance is likely to impact on the reproductive and dispersal viability of the
Giant Burrowing Frog.
 Two KTPs will impact upon this species.
 Good habitat existing within the Locality, however the loss of breeding sites may
reduce the immediate reproduction of the species.
 The species has a likely low reproductive ability due to specific climatic breeding
requirements and conditions. Proposal may reduce potential breeding habitat and
therefore impact upon recruitment.
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Red-crowned Toadlet (Pseudophryne australis)
The Red-crowned Toadlet is listed as Vulnerable on Schedule 2 of the TSC Act.
The Red-crowned Toadlet occurs on wetter ridge tops and upper slopes of sandstone
formations on which the predominant vegetation is dry open forests and heaths. This
species typically breeds within small ephemeral creeks that feed into larger semiperennial streams. These creeks are characterised after rain by a series of shallow
pools lined with dense grasses, ferns and low shrubs.
Potential habitat for this species occurs in the Study Area on ridges, in creeks and
ephemeral drainage lines within woodland habitat.
This species was recorded at three separate locations in small ephemeral drainage lines
east of fire trail 6Aduring the current survey.
It has also previously been recorded within the Area 3 Study Area during the SIS.
Twenty-five observations of the species were recorded across five sites within
Sandstone Gully Peppermint Forest, Tall Open Peppermint-Blue Gum Forest and Upland
Swamp Sedgeland Heath Complex. Within the DA3B Study Area, a record was made at
Upland Swamp 10 (Biosis Research, 2011).
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 following is known about the lifecycle of the Red-crowned Toadlet (DEC 2005s):
 Inhabits periodically wet drainage lines below sandstone ridges that often have
shale lenses or cappings;
 Shelters under rocks and amongst masses of dense vegetation or thick piles of leaf
litter;
 Breeding congregations occur in dense vegetation and debris beside ephemeral
creeks and gutters;
 Eggs are laid in moist leaf litter, from where they are washed by heavy rain; a large
proportion of the development of the tadpoles takes place in the egg; and,
 Disperses outside the breeding period, when they are found under rocks and logs on
sandstone ridges and forage amongst leaf-litter.
The Red-crowned Toadlet was recorded within the Study Area during the current survey
and previous SIS survey. Potential breeding and foraging habitat for this species occurs
on ridges, in creeks and ephemeral drainage lines within woodland habitats.
The area of habitat that may be potentially impacted by subsidence, include Upland
Swamps, creeks and rock outcrops.
Donald’s Castle Creek and the drainage lines which are directly mined beneath, are
likely to incur some fracturing in the uppermost bedrock. Where the bases of the creek
and drainage lines have exposed bedrock, there may be some diversion of surface water
flows into the dilated strata beneath the beds and the draining of pooled water within
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their alignments. In times of low flow, surface water flows could be diverted into the
dilated strata below the beds and this could affect the quality and quantity of the
water flowing in the streams. It is also possible, that surface water flow diversions
could occur in some locations along these streams, however, based on the previous
experience at the mine, the incidence of this occurring is been considered low.
Direct impacts to the species are possible and likely breeding habitat affected.
Ephemeral drainage lines may be impacted due to loss of surface flow. Any draining of
a breeding pools containing eggs, tadpoles or metemorphs of the frog would likely
result in the loss of an entire generation of Red-crowned Toadlets within that creek
line/drainage line, or population.
Given the records and known population of the species within the Study Area, and the
specific breeding conditions for the species, and potential for impacts to breeding
pools, the predicted subsidence events is likely to cause disruption to the life cycle of
one or more populations within the Study Area to the extent that a local population
may be placed 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
N/A
c) In the case of a critically endangered or 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.
N/A
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 Red-crowned Toadlet has been recorded within the Study Area during the current
survey and previous SIS survey. Potential habitat for this species occurs in creeks and
ephemeral drainage lines within woodland habitat. Vegetation communities include:
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Upland Swamp Communities, Sandstone Gully Peppermint Forest, Exposed Sandstone
Scribbly Gum Woodland, Rock Plate Heath-Mallee, and Nepean Sandstone Gully Forest.
Approximately 1473 ha of similar vegetation communities are located within the Study
Area. Over 20,000 ha of potential habitat is widely distributed within the Locality.
However, it should be noted that Upland Swamps and ephemeral drainage lines are
infrequent within these vegetation communities.
The subsidence predicted has the potential to alter a portion of these habitat features
within the Study Area. It is highly unlikely that all potential habitats would be impacted
by subsidence.
Changes to Upland Swamps due to hydrological changes, or alteration of surface flow in
creeks and drainage lines, may isolate and reduce the number of breeding sites of the
species. The Red-crowned Toadlet is not likely to travel over large distances to
reproduce. Fragmentation on a small scale due to hydrological changes in Upland
Swamps or ephemeral drainage lines could likely impact on the movement and viability
of the species.
Given the records and known population of the species within the Study Area, and the
rarity of the species in the Sydney region, the habitat within the Study Area is of high
importance to the long-term survival of the species in the Locality as it supports known
populations of the Red-crowned Toadlet.

e) Whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly)
Under the TSC Act, the Director-General maintains a Register of critical habitat. To
date, no critical habitat has been declared for Red-crowned Toadlet.
f)

Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan
To date, there is no recovery plan or threat abatement plan for the Red-crowned
Toadlet.

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.
Key Threatening Processes listed on the TSC Act relevant to the Proposal include:
 Alteration of habitat following subsidence due to longwall mining;
 Alteration to natural flow regimes of rivers and streams and their floodplains and
wetlands.
The Proposal has the potential to increase the above KTPs towards the Red-crowned
Toadlet in the Study Area.
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Conclusion
The Proposal is considered likely to result in a significant impact on local population(s)
of the Red-crowned Toadlet, as:
 Proposal has the potential to impact the Red-crowned Toadlet through alteration of
known and potential foraging, sheltering and breeding habitat through potential
hydrological changes to Upland Swamps, draining of creeks and rock falls.
 The disturbance is likely to impact on the reproductive and dispersal viability of the
Red-crowned Toadlet.
 Two KTPs will impact upon this species.
 Good habitat existing within the Locality, however the loss of breeding sites may
reduce the immediate reproduction of the species.
 Known populations within the Study Area.
 Likely low reproductive ability due to specific climatic breeding requirements and
conditions.
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Broad-headed Snake (Hoplocephalus bungaroides)

The Broad-headed Snake is listed as Endangered on the TSC Act and Vulnerable on the
EPBC Act.
The Broad-headed Snake has a preferred habitat centred on the communities occurring
on the Triassic sandstone of the Sydney Basin. The sites where they occur are typified
by exposed sandstone outcrops and benching and in these locations the vegetation is
mainly woodland, open woodland and/or heath. The Broad-headed Snake seasonally
occupies distinctive microhabitats within these broader habitat types. They utilise rock
crevices and exfoliating sheets of weathered sandstone during the cooler months and
tree hollows during summer (Webb & Shine 1998b). Some of the canopy tree species
found to regularly co-occur at known sites include: Corymbia eximia, C. gummifera,
Eucalyptus sieberi, E. punctata and E. piperita (NPWS unpublished).
The species was not recorded during the current survey. It has previously not been
recorded in Dendrobium Area 3.
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 Broad-headed Snake is nocturnal to crepuscular (active at dusk) and is an ‘ambush
predator’, preying predominantly on lizards, particularly Lesueur’s Velvet Geckos (Wells
1981; Webb & Shine 1994), at least during the cooler months. During this time the
species can be found frequenting exposed sandstone ridgetops where it refuges under
exfoliating sheets of sandstone resting on naked rock or within crevices. These refuges
often have a predominantly west to north westerly aspect. During the warmer months
of the year they become arboreal frequenting tree hollows and undergo a presumed
dietary shift to small mammals although crepuscular arboreal skinks (Eulamprus tenuis)
have also been reported in the diet of summer captured individuals. The snake has low
rates of growth, slow maturation and a breeding cycle that is less frequent than every
year. These factors in concert may predispose the species to become threatened.
The Broad-headed Snake was not recorded during the current surveys however,
potential breeding and foraging habitat for this species occurs on ridge lines –
particularly around sandstone outcrops. Vegetation communities include: Rock Plate
Heath-Mallee, Sandstone Gully Peppermint Forest, and Nepean Sandstone Gully Forest.
The Broad-headed Snake may be potentially impacted by subsidence. Impacts include
cracking and collapsing of rocky outcrops, overhangs and cliffs, of which the species
resides. The potential for these to occur is minor. Based on the experience of mining at
Dendrobium, Appin and Tower Collieries, there have been no large scale cliff
instabilities observed outside the extents of longwall mining. There have been,
however, small and isolated rockfalls observed outside the extents of mining, but these
represent a very small proportion of the total length of cliffline.
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Given rock falls are likely to be minor and isolated, habitat features and food source
and unlikely to be greatly impacted by subsidence. Habitat available in the Study Area
and within the Locality which would not be impacted by the Proposal is extensive.
Furthermore, no records of the Broad-headed Snake have been made within the Study
Area.
Given the above reasons, it is unlikely that a viable population of Broad-headed Snake
would be placed at a risk of extinction.
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
N/A
b) In the case of a critically endangered or 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.
N/A
c) 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 Broad-headed Snake occurs within ridgetop habitat in the following vegetation
communities within the Study Area: Exposed Sandstone Scribbly Gum Woodland,
Sandstone Gully Peppermint Forest, Rock Plate Heath-Mallee, and Nepean Sandstone
Gully Forest.
The Study Area contains over 1,500 ha of ridgetop habitat with 15,000 ha located within
the Locality. Specifically, the species requires exposed sandstone outcrops within
woodland and open forest. The potential habitat is widely distributed within the
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Locality. A large portion of potential habitat in the Locality is protected within Sydney
Metropolitan Catchment Lands
Subsidence has the potential to cause cracking and collapsing of rocky outcrops,
overhangs and cliffs, of which the species resides. Based on previous studies in Southern
Coalfield, large scale rock collapses are unlikely.
Fragmentation or isolation of Broad-headed Snake habitat within the Study Area is
unlikely to occur, given the extent of habitat and minimal potential impacts.
The Broad-headed Snake is extremely rare in the Sydney region. The species has a high
likelihood of occurring in the Study Area, and therefore habitat within the Study Area is
important to the long-term survival of the Broad-headed Snake in the Locality.
d) Whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly)
Under the TSC Act, the Director-General maintains a Register of critical habitat. To
date, no critical habitat has been declared for Broad-headed Snake.
e) Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan
To date, there is no recovery plan or threat abatement plan for the Broad-headed
Snake.
f)

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.
Key Threatening Processes listed on the TSC Act relevant to the Proposal include:
 Alteration of habitat following subsidence due to longwall mining;
 Alteration to natural flow regimes of rivers and streams and their floodplains and
wetlands.
The Proposal has the potential to increase the above KTPs towards the Broad-headed
Snake in the Study Area.

Conclusion
The Proposal is not considered likely to result in a significant impact on local
population(s) of the Broad-headed Snake, as:
 Potential habitat is extensive in the Locality and Study Area;
 A large portion of potential habitat in the Locality is protected within Sydney
Metropolitan Catchment Lands;
 Impacts to potential habitat from subsidence are likely to be minimal;
 Based on previous experience in the Southern Coalfields, no large rock falls are
predicted (MSEC 2012);
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 The Proposal is unlikely to isolate potential habitat from currently interconnecting
areas of habitat within the Locality and any fragmentation will be temporary;
 The Proposal will not have an adverse effect on critical habitat (directly or
indirectly); and,
 The Proposal is not inconsistent with a recovery plan for the species.
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Eastern Pygmy Possum (Cercartetus nanus)
The Eastern Pygmy Possum is listed as Vulnerable on Schedule 2 of the TSC Act.
The Eastern Pygmy Possum is found in a broad range of habitats from rainforest through
sclerophyll forest and woodland to heath, but in most areas woodlands and heath
appear to be preferred, except in north-eastern NSW where they are most frequently
encountered in rainforest. This species shelters in tree hollows, rotten stumps, holes in
the ground, abandoned bird-nests, Ringtail Possum (Pseudocheirus peregrinus) dreys or
thickets of vegetation, (e.g. grass-tree skirts); nest-building appears to be restricted to
breeding females; tree hollows are favoured but spherical nests have been found under
the bark of eucalypts and in shredded bark in tree forks.
This species was not recorded during the current survey, however was previously
recorded within Dendrobium Area 3 (Biosis Research 2007).
Potential habitat for this species occurs in the Study Area on ridgetop environments,
Upland Swamps, heath and gully forests, where hollow bearing trees are present along
with Myrtaceous and Proteaceous shrubs are present. Vegetation communities within
the Study Area include: Exposed Sandstone Ridgetop Woodland, Sandstone Gully
Peppermint Forest, Coachwood Warm Temperate Forest, Nepean Sandstone Gully
Forest, Rock Plate Heath-Mallee, and Upland Swamp communities.
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 following is known about the lifecycle of the Eastern Pygmy Possum:
 Found in a broad range of habitats from rainforest through sclerophyll (including
Box-Ironbark) forest and woodland to heath, but in most areas woodlands and heath
appear to be preferred, except in north-eastern NSW where they are most
frequently encountered in rainforest.
 Feeds largely on nectar and pollen collected from banksias, eucalypts and
bottlebrushes; an important pollinator of heathland plants such as banksias; soft
fruits are eaten when flowers are unavailable.
 Also feeds on insects throughout the year; this feed source may be more important
in habitats where flowers are less abundant such as wet forests.
 Shelters in tree hollows, rotten stumps, holes in the ground, abandoned bird-nests,
thickets of vegetation, (e.g. grass-tree skirts);
 Nest-building appears to be restricted to breeding females;
 Tree hollows are favoured but spherical nests have been found under the bark of
eucalypts and in shredded bark in tree forks.
 Appear to be mainly solitary, each individual using several nests, with males having
non-exclusive home-ranges of about 0.68 ha and females about 0.35 ha.
 Young can be born whenever food sources are available, however most births occur
between late spring and early autumn.
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 Agile climbers, but can be caught on the ground in traps, pitfalls or postholes;
generally nocturnal.
 Frequently spends time in torpor especially in winter, with body curled, ears folded
and internal temperature close to the surroundings.
The area of known habitat that has the potential to be impacted by subsidence include:
Upland Swamps and riparian vegetation. These areas provide foraging habitat for the
species.
Impacts associated with the Proposal that may impact upon the Eastern Pygmy Possum
include the loss of feed trees (Banksia species) within Upland Swamps as a result of
potential changes to the distribution of local vegetation within the swamps and riparian
areas.
Given the extensive habitat and abundance of feed trees in the Study Area and
Locality, it is highly unlikely that impacts from the Proposal would result in a reduction
of such habitats. Furthermore, breeding resources such as hollowing bearing trees are
likely to be impacted by subsidence.
The Proposal is therefore unlikely to impact the life cycle of the Eastern Pygmy Possum
such that a viable population would be placed 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
N/A
c) In the case of a critically endangered or 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.
N/A
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.
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Potential habitat within the Study Area is 1460ha, consisting of 74.12ha of Upland
Swamp habitat. Approximately 21,000ha of potential habitat is included in the Locality,
however it should be noted that only where suitable breeding, foraging and sheltering
resource occur within these communities is where the species is likely to occur.
Subsidence has the potential to impact some foraging resources in Upland Swamps, such
as the loss of feed trees through hydrological changes in Upland Swamps. However,
changes to vegetation in Upland Swamps and riparian areas as a result of subsidence
are unlikely (Section 6.2). Given the large extent of banksia species within other
vegetation communities, it is unlikely all of this feed source would be impacted.
Fragmentation could occur if an Upland Swamp was to dry out as a result of subsidence,
however this has not been predicted. Furthermore, impacts to Upland Swamps as a
result of subsidence are likely to be minor (Section 6.2). Therefore fragmentation is
unlikely to occur.
Since the species has been previously recorded during the SIS within area DA3A, there is
a high likelihood it may occur within the current Study Area. Given the habitat for the
species is patchily distributed, and its overall abundance of the species is low, the
Study Area has therefore been considered of high importance to the long-term survival
of a local population or populations of the Eastern Pygmy-possum in the Locality.
e) Whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly)
Under the TSC Act, the Director-General maintains a Register of critical habitat. To
date, no critical habitat has been declared for the Eastern Pygmy Possum.
f)

Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan
To date, there is no recovery plan or threat abatement plan for the Eastern Pygmy
Possum.

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.
Key Threatening Processes listed on the TSC Act relevant to the Proposal include:
 Alteration of habitat following subsidence due to longwall mining;
 Alteration to natural flow regimes of rivers and streams and their floodplains and
wetlands.
The Proposal has the potential to increase the above KTPs towards the Eastern Pygmy
Possum in the Study Area.
Conclusion
Although, the habitat to be potentially impacted has been considered to be important
for the long term survival of the species in the Locality, the Proposal is not considered
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likely to result in a significant impact on local population(s) of the Eastern Pygmy
Possum, as:
 Potential habitat within the Study Area and Locality is extensive;
 Alteration of foraging resources is likely to be negligible;
 Breeding resources such as hollowing bearing trees are likely to be impacted by
subsidence;
 The Proposal will not have an adverse effect on critical habitat (directly or
indirectly); and,
 The Proposal is not inconsistent with a recovery plan for the species.
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Microchiropteran Bats – Cave roosting species
Known and potential habitat for seven cave-roosting bat species within the Study Area
includes: Eastern Bentwing-bat, Little Bentwing-bat, Large-eared Pied Bat, Eastern
Cave Bat, Eastern False Pipistrelle, Golden-tipped Bat, and Yellow-bellied Sheathtailbat. All of these species have been grouped together for this assessment due to
similarity in breed and roosting habitat. All species are listed as Vulnerable on the TSC
Act.
The Large-eared Pied Bat, Little Bentwing-bat, Eastern Bentwing-bat and the Yellowbellied Sheathtail-bat occur over a range of habitats, whilst the Large-eared Pied Bat
and Little Bentwing-bat are found within forest and woodland.
During the SIS, the Little Bent-wing Bat, Yellow-bellied Sheathtail Bat and Eastern Bentwing Bat, were recorded within the Study Area, whilst the Large-eared Pied Bat was
recorded within Dendrobium Area 3.
All records of the species during the SIS were obtained with varying certainty based on
call identification. Eastern Bentwing-bat and Large-eared Pied Bat were recorded with
definite certainty. Eastern False Pipistrelle, Little Bentwing-bat and Yellow-bellied
Sheathtail-bat were recorded with Probable certainty. Eastern Cave Bat and Goldentipped Bat were recorded with possible certainty.
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 following is known about the species:
 The Eastern Bentwing-bat, Little Bentwing-bat Eastern Cave Bat and Large-eared
Pied Bat can be considered cave-dependant as they utilise caves almost exclusively
for roosting requirements.
 Yellow-bellied Sheathtail-bat, Eastern False Pipistrelle and Golden-tipped Bat use
caves, rocky overhangs, and crevices for roosting some of the time but may use
other similar structures such as tree hollows.
 The Large-eared Pied Bat, Little Bentwing-bat, Eastern Bentwing-bat and Yellowbellied Sheathtail-bat occur over a variety of habitats
 Large-eared Pied Bat and Little Bentwing-bat generally found in timbered area
 The Eastern False Pipistrelle inhibits sclerophyll forests.
 The Eastern Cave Bat prefers tropical mixed woodland and wet scleophyll forest
close to the coast.
 The Golden-tipped Bat occurs mainly in rainforest and wet sclerophyll forests.
 Foraging behaviours and flight capability varies between species.
 Large-eared Pied Bat has a relatively slow flight and forages within the canopy.
 Yellow-bellied Sheathtail-bat and Eastern Bentwing-bat are fast high fliers foraging
above the canopy.
 The Eastern False Pipistrelle and Little Bentwing-bat are fast and manoeuvrable
foraging within the canopy.
 The Golden-tipped Bat has a slow but manoeuvrable flight that allows it to pluck its
main prey item spiders from their webs.
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 Foraging behaviours of the Eastern Cave Bat is so far unknown.
Impacts associated with subsidence may involve the fracturing of bedrock resulting in
the collapse of rocky overhangs, rocky crevices and small caves. This may result in the
loss or modification of potential foraging, roosting and breeding habitat for the bat
species.
Large scale cliff instabilities and collapsing of rock overhangs not predicted to occur. As
such, the loss of potential foraging, roosting and breeding habitat for the bat species is
likely to be minimal.
It is unlikely that potential foraging resources within the Study Area would be
significantly impacted, as woodland and forest areas are unlikely to be impacted by
subsidence. Furthermore, habitat features in the Study Area and Locality which would
not be impacted by subsidence is extensive.
Roosting and breeding habitat features are widely distributed throughout the Locality
and Study Area. Given the species is highly mobile, the Proposal is unlikely to impact on
potential habitat.
The Proposal is not likely to impact the lifecycle of the species to the extent that a
local population of the species may be placed 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
N/A
c) In the case of a critically endangered or 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.
N/A
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.
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Potential habitat for these species is widely distributed within woodland and forest
habitats the Study Area. The Study Area contains over 2000ha of roosting, breeding and
foraging resources, which represent a small portion compared to over 20,000ha of
potential habit in the Locality.
Subsidence has potential to impact a portion of these habitat features such as rock
outcrops and overhangs. Based on the experience of mining at Dendrobium, Appin and
Tower Collieries, there have been no large scale cliff instabilities observed outside the
extents of longwall mining. There have been, however, small and isolated rockfalls
observed outside the extents of mining, but these represent a very small proportion of
the total length of cliffline.
Fragmentation is unlikely due to the high mobility of the species, and the extensive
habitat available in the Study Area and Locality.
Given the extent of potential habitat in the Study Area and Locality and the high
mobility of the species, the Study Area is of moderate importance to the long-term
survival of the Eastern Bentwing-bat, Little Bentwing-bat, Large-eared Pied Bat,
Eastern Cave Bat, Eastern False Pipistrelle, Golden-tipped Bat, and Yellow-bellied
Sheathtail-bat.
e) Whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly)
Under the TSC Act, the Director-General maintains a Register of critical habitat. To
date, no critical habitat has been declared for the bat species.
f)

Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan
To date, there is no recovery plan or threat abatement plan for the bat 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.
Key Threatening Processes listed on the TSC Act relevant to the Proposal include:
 Alteration of habitat following subsidence due to longwall mining;
 Alteration to natural flow regimes of rivers and streams and their floodplains and
wetlands.
The Proposal has the potential to increase the above KTPs towards these bat species in
the Study Area.
Conclusion
The Proposal is not considered likely to result in a significant impact on local
population(s) of Eastern Bentwing-bat, Little Bentwing-bat, Large-eared Pied Bat,
Eastern Cave Bat, Eastern False Pipistrelle, Golden-tipped Bat, and Yellow-bellied
Sheathtail-bat, as:
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 Large area of potential habitat in the Study Area and Locality that would not be
subject to subsidence impacts;
 High mobility of the species to inhabit new areas if required;
 Foraging, roosting and shelter habitats are widespread;
 The habitat to be impacted is not considered to be important for the long term
survival of the species in the Locality;
 Subsidence impacts likely to be minor;
 The Proposal will not have an adverse effect on critical habitat (directly or
indirectly); and,
 The Proposal is not inconsistent with a recovery plan for the species.
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Southern Myotis (Myotis macropus)
The Southern Myotis is listed as Vulnerable on Schedule 2 of the TSC Act.
The Large-footed Myotis is found in the coastal band from the north-west of Australia,
across the top-end and south to western Victoria. It is rarely found more than 100 km
inland, except along major rivers. The species generally roosts in groups of 10 to15
close to water in caves, mine shafts, hollow-bearing trees, stormwater channels,
buildings, under bridges and in dense foliage. They forage over streams and pools
catching insects and small fish by raking their feet across the water surface.
The species was recorded in DA3C and DA3A during the SIS survey. The species was
recorded with definite, probable (80%) certainty and possible call identification along
Wongawilli Creek (Section DA3C), and with probable (80% certainty) and possible
identifications along Sandy Creek (Section DA3A) (Biosis Research, 2007).
Potential habitat for the species in the Study Area includes woodland and forest
vegetation communities including: Sandstone Gully Peppermint Forest, Exposed
Sandstone Scribbly Gum Woodland, Tall Open Peppermint Forest and Nepean Sandstone
Gully Forest.

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 following is known about the Southern Myotis:
 Generally roost in groups of 10 to 15 close to water in caves, mine shafts, hollowbearing trees, storm water channels, buildings, under bridges and in dense foliage.
 Forage over streams and pools catching insects and small fish by raking their feet
across the water surface.
 They will choose a cave that overhangs pools even when the caves are rather open
(Churchill, 1998);
 Females have one young each year;
 They form small breeding groups with a single male and several females (Churchill,
1998).
Subsidence may impact on foraging and breeding habitats through fracturing of creek
bedrock, and diversion of surface water flow. Changes may result in the impact to prey
species such as fish and water-reliant insects. However, this is unlikely to occur as
larger water bodies are not to be mined underneath.Bedrock along Donald’s Castle
Creek and the drainage lines which are directly mined beneath may exhibit surface
water flow diversions in some locations along these streams. Based on the previous
experience at the Dendrobium Mine, the incidence of this occurring has been
considered low (MSEC 2012).

Dendrobium Area 3B Terrestrial Ecology Assessment

Page 127

The potential collapse of rock over hangs and caves due to subsidence impact may
cause a loss of roosting and breeding habitat. Rock falls are predicted to be minor
within the Study Area. Based on the experience of mining at Dendrobium, Appin and
Tower Collieries, there have been no large scale cliff instabilities observed outside the
extents of longwall mining. There have been, however, small and isolated rock falls
observed outside the extents of mining, but these represent a very small proportion of
the total length of cliff line.As such, the loss of potential foraging, roosting and
breeding habitat for the bat species is likely to be minimal.
Given the mobility of the species, the large habitat features present in the Study Area
and Locality, and foraging and roosting resources are less likely to be impacted by
subsidence, it is unlikely that the Proposal would place a viable population of the
Southern Myotis 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
N/A
c) In the case of a critically endangered or 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.
N/A
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.
Potential habitat for the species within woodland and forest habitats within the Study
Area is approximately1366 ha, which represent a small portion compared to the 13,342
ha of potential habitat in the Locality. Habitats within close proximity to water courses
for foraging, roosting and breeding are important for the species.
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Subsidence has potential to impact a portion of these habitat features such as rock
outcrops and overhangs, and diversion of surface water which may impact upon prey
species.
Potential impacts are not predicted to cause large scale rock collapses. Rock collapses
may create new habitat for the species.
Fracturing in the bedrock along Donald’s Castle Creek and the drainage lines which are
directly mined beneath are predicted, and possible surface water flow diversions could
occur in some locations along these streams. Based on previous experience in the
Dendrobium Mine, the likelihood of surface flow diversions are low (MSEC 2012).
Fragmentation is unlikely due to the high mobility of the species, and the extensive
habitat available in the Study Area and Locality.
Given the extent of potential habitat in the Study Area and Locality, and the high
mobility of the species, the Study Area is of moderate importance to the long-term
survival of the Southern Myotis.

e) Whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly)
Under the TSC Act, the Director-General maintains a Register of critical habitat. To
date, no critical habitat has been declared for Southern Myotis.
f)

Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan
To date, there is no recovery plan or threat abatement plan for the Southern Myotis.

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.
Key Threatening Processes listed on the TSC Act relevant to the Proposal include:
 Alteration of habitat following subsidence due to longwall mining;
 Alteration to natural flow regimes of rivers and streams and their floodplains and
wetlands.
The Proposal has the potential to increase the above KTPs towards the Southern Myotis
in the Study Area.
Conclusion
The Proposal is not considered likely to result in a significant impact on local
population(s) of the Southern Myotis, as:
 Large area of potential habitat in the Study Area and Locality not impacted by
subsidence;
 High mobility of the species;
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 Foraging, roosting and shelter habitats are widespread;
 The habitat to be impacted is not considered to be important for the long term
survival of the species in the Locality;
 The Proposal will not have an adverse effect on critical habitat (directly or
indirectly); and,
 The Proposal is not inconsistent with a recovery plan for the species.
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Greater Broad-nosed Bat (Scoteanax rueppellii)
The Greater Broad-nosed Bat is listed as Vulnerable on Schedule 2 of the TSC Act.
The Greater Broad-nosed Bat is found mainly in the gullies and river systems that drain
the Great Dividing Range, from north-eastern Victoria to the Atherton Tableland. It
extends to the coast over much of its range. In NSW it is widespread on the New
England Tablelands, however does not occur at altitudes above 500 m.
The species was not recorded during the current survey. However, it was recorded in
Dendrobium Area 3 during the SIS.
Potential habitat for the species in the Study Area includes Upland Swamps, woodland
and forest vegetation communities including: Sandstone Gully Peppermint Forest,
Coachwood Warm Temperate Forest, Open Peppermint Forest, Nepean Sandstone Gully
Forest and Upland Swamp communities.

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 following is known about the Greater Broad-nosed Bat:
 Utilises a variety of habitats from woodland through to moist and dry eucalypt
forest and rainforest, though it is most commonly found in tall wet forest.
 Although this species usually roosts in tree hollows, it has also been found in
buildings.
 Forages after sunset, flying slowly and directly along creek and river corridors at an
altitude of 3 to 6 m.
 Open woodland habitat and dry open forest suits the direct flight of this species as
it searches for beetles and other large, slow-flying insects; this species has been
known to eat other bat species.
 Little is known of its reproductive cycle, however a single young is born in January;
prior to birth, females congregate at maternity sites located in suitable trees,
where they appear to exclude males during the birth and raising of the single
young.
The Greater Broad-nosed Bat was detected during the SIS in Dendrobium Area 3. It was
not recorded within the Study Area.
Potential for the species occurs within forest, woodland and Upland Swamps in the
Study Area, where there are trees with hollows and decorticating bark suitable for
roosting and foraging.
Subsidence may impact on foraging and breeding habitats through fracturing of creek
bedrock and Upland Swamps, which may cause localised vegetation changes. However,
based on previous experience, this any impact is likely to be minor.
Subsidence is unlikely to impact on hollow bearing trees or decorticating bark in the
Study Area.

Dendrobium Area 3B Terrestrial Ecology Assessment

Page 131

The species is mobile and likely to utilise habitat features throughout the Study Area
and Locality.
Given the mobility of the species, the large habitat features present in the Study Area
and Locality, and minor impacts to foraging and roosting resources, it is unlikely that
the Proposal would place a viable population of the Greater Broad-nosed Bat 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
N/A
c) In the case of a critically endangered or 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.
N/A
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.
Potential habitat for the species within woodland and forest habitats within the Study
Area is approximately 1366 ha, which represent a small portion compared to the 13,342
ha of potential habitat in the Locality. Hollow bearing trees and trees with exfoliating
bark are important habitat features for the species.
Fracturing in the bedrock along Donald’s Castle Creek and the drainage lines which are
directly mined beneath are predicted, and possible surface water flow diversions could
occur in some locations along these streams. The likelihood of occurrence has been
considered low. Localised vegetation changes in Upland Swamps and riparian areas may
occur. However, given the low occurrence likelihood and the extent of potential
habitat in the Study Area and Locality it is unlikely that this would significantly impact
the species.
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Trees hollows and trees with exfoliating bark are unlikely to be impact by subsidence.
Fragmentation is unlikely due to the high mobility of the species, and the extensive
habitat available in the Study Area and Locality.
Given the species has been previously recorded in Dendrobium Area 3, extent of
potential habitat in the Study Area and Locality, and the high mobility of the species,
the Study Area is of moderate importance to the long-term survival of the Greater
broad-nosed bat.
e) Whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly)
Under the TSC Act, the Director-General maintains a Register of critical habitat. To
date, no critical habitat has been declared for the Greater Broad-nosed Bat.
f)

Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan
To date, there is no recovery plan or threat abatement plan for the Greater Broadnosed Bat.

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.
Key Threatening Processes listed on the TSC Act relevant to the Proposal include:
 Alteration of habitat following subsidence due to longwall mining;
 Alteration to natural flow regimes of rivers and streams and their floodplains and
wetlands.
The Proposal has the potential to increase the above KTPs towards the Greater Broadnosed Bat in the Study Area.
Conclusion
The Proposal is not considered likely to result in a significant impact on local
population(s) of the Greater Broad-nosed Bat, as:
 Large area of potential habitat in the Study Area and Locality;
 High mobility of the species to inhabit new areas if required;
 Foraging, roosting and shelter habitats are widespread;
 The habitat to be impacted is not considered to be important for the long-term
survival of the species in the Locality;
 Subsidence impacts likely to be minor;
 The Proposal will not have an adverse effect on critical habitat (directly or
indirectly); and,
 The Proposal is not inconsistent with a recovery plan for the species.
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Giant Dragonfly (Petalura gigantea)
The Giant Dragonfly is listed as Endangered on Schedule 2 of the TSC Act.
The Giant Dragonfly is the third largest dragonfly in Australia and one of the largest
dragonflies in the world.
The Giant Dragonfly is found along the east coast of NSW from the Victorian border to
northern NSW. It is not found west of the Great Dividing Range. There are known
occurrences in the Blue Mountains and Southern Highlands, in the Clarence River
catchment, and on a few coastal swamps from north of Coffs Harbour to Nadgee in the
south. They live in permanent swamps and bogs with some free water and open
vegetation.
This species was not recorded during the current survey or previous surveys in
Dendrobium Area 3.
Potential habitat for this species occurs in the Study Area within Upland Swamps.
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 following is known about the lifecycle of the Giant Dragonfly:
 Live in permanent swamps and bogs with some free water and open vegetation.
 Adults emerge from late October and are short-lived, surviving for one summer
after emergence.
 Adults spend most of their time settled on low vegetation on or adjacent to the
swamp. They hunt for flying insects over the swamp and along its margins.
 Adults fly over the swamp and along its margins hunting for flying insects.
 Males sometimes congregate waiting for females to mate with.
 Females lay eggs into moss, under other soft ground layer vegetation, and into
moist litter and humic soils, often associated with groundwater seepage areas
within appropriate swamp and bog habitats. The species does not utilise areas of
standing water wetland, although it may utilise suitable boggy areas adjacent to
open water wetlands.
 Larvae dig long branching burrows under the swamp. Larvae are slow growing and
the larval stage may last 10 years or more.
 It is thought that larvae leave their burrows at night and feed on insects and other
invertebrates on the surface and also use underwater entrances to hunt for food in
the aquatic vegetation.
The Giant Dragonfly was not recorded during the current survey or previous surveys in
Dendrobium Area 3. The species is difficult to detect as the adult stage is short lived,
and larval stage is cryptic. As mentioned above, the species may stay at a larval stage
for 10 years of more.
The area of known habitat that has the potential to be impacted by subsidence includes
Upland Swamps within the Study Area. It is possible that the changes in water level
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within the swamps could occur as a result of subsidence, and impact on the distribution
of local vegetation within the swamps. Generally, however, the surfaces of the swamps
are free draining, and it is not anticipated that significant changes in water levels
would occur as a result of differential subsidence or tilt. However, given potential for
the re-direction of ground water within Upland Swamps, there is the potential to
disrupt the life cycle of a viable local population by modifying potential breeding,
larval development and foraging habitat for the Giant Dragonfly. The Giant Dragonfly’s
long lived larval stage is limited to swamps environments, and any potential ground
water changes within Upland Swamps may impact the species, or viable populations if
they occur, within the Study Area. It is also unknown if the Giant Dragonfly can move
between Upland Swamps.
Using the precautionary principles, a viable population must be considered restricted to
one Swamp. As such, the modification of an upland swamp containing a viable
population of the Giant Dragonfly is likely to place this population at risk of extinction.
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
N/A
b) In the case of a critically endangered or 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.
N/A
c) 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.
Potential habitat for the Giant Dragonfly is within Upland Swamps. Upland Swamps
provide important foraging, breeding and larval habitat for the species.
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The Study Area contains 74 ha of Upland Swamp vegetation, and the Locality contains
605ha. The Study Area represents 12 percent of the local occurrence of Upland Swamps
in the Locality.
Within the Upland Swamps, microhabitats including peaty soil, groundwater creeks and
soaks are important for the species.
Subsidence has the potential to impact on ground water and hydrological conditions
within Upland Swamps of the Study Area. Fragmentation of Upland Swamps could occur
if an Upland Swamp was to dry out as a result of subsidence, however this has not been
predicted and is unlikely based on previous experience in the Southern Coalfield.
Therefore fragmentation of Upland Swamps is unlikely to occur. However, Giant
Dragonflies require burrows within moist, organic strata and soak areas nearby hatching
sites. It is possible that should any partial drying of Upland Swamps occur, it may
fragment larval burrowing habitat, and thus impact on the larval development of the
species.
Based on the specific habitat requirements for the Giant Dragonfly, potential habitat
within Upland Swamps in the Study Area has been considered of high importance to the
long-term survival of the species within the Locality.

d) Whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly)
Under the TSC Act, the Director-General maintains a Register of critical habitat. To
date, no critical habitat has been declared for the Giant Dragonfly.
e) Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan
To date, there is no recovery plan or threat abatement plan for the Giant Dragonfly.
f)

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.
Key Threatening Processes listed on the TSC Act relevant to the Proposal include:
 Alteration of habitat following subsidence due to longwall mining;
 Alteration to natural flow regimes of rivers and streams and their floodplains and
wetlands.
The Proposal has the potential to increase the above KTPs towards the Giant Dragonfly
in the Study Area.

Conclusion
The Giant Dragonfly has not been recorded in the Study Area during the current and
previous surveys. It was not recorded in Dendrobium Area 3 during the SIS.
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The Giant Dragonfly is extremely cryptic, spending the majority of its life in the larval
stage of development. Thus it is difficult to detect.
The Proposal has the potential to impact on Upland Swamps within the Study Area.
Although the likelihood of changes to Upland Swamps is low and unlikely to impact all
swamps in the Study Area, the potential still exists for the diversion of groundwater
flows, drying of swamps, and changes in the swamps hydrological conditions. This in
turn may have an impact on the species, or populations should they exist within the
Study Area. As such, the modification of loss of any Upland Swamp within the Study
Area containing a viable population of the Giant Dragonfly is likely to place the local
population at risk of extinction.
It is therefore likely that a local population of Giant Dragonfly would be significantly
impacted by the Proposal.
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Brush-tailed Rock-wallaby (Petrogale penicillata)
The Brush-tailed Rock-wallaby is listed as Endangered on Schedule 2 of the TSC Act.
The range of the Brush-tailed Rock-wallaby extends from south-east Queensland to the
Grampians in western Victoria, roughly following the line of the Great Dividing Range.
However the distribution of the species across its original range has declined
significantly in the west and south and has become more fragmented. In NSW they
occur from the Queensland border in the north to the Shoalhaven in the south, with the
population in the Warrumbungle Ranges being the western limit (DEC 2005).
The species has not been recorded in the Study Area or Dendrobium Area 3. It has been
previously recorded within the Locality.
Potential habitat for the species in the Study Area includes woodland and forest
vegetation communities within close proximity to rocky areas including: Sandstone
Gully Peppermint Forest, Exposed Sandstone Scribbly Gum Woodland, Coachwood Warm
Temperate Forest, Moist Gully Gum Forest, Upland Swamp communities, Tall Open
Peppermint Forest and Nepean Sandstone Gully Forest.

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 following is known about the Brush-tailed Rock-wallaby:
 Occupy rocky escarpments, outcrops and cliffs with a preference for complex
structures with fissures, caves and ledges, often facing north;
 Browse on vegetation in and adjacent to rocky areas eating grasses and forbs as
well as the foliage and fruits of shrubs and trees;
 Shelter or bask during the day in rock crevices, caves and overhangs and are most
active at night;
 Highly territorial and have strong site fidelity with an average home range size of
about 15 ha;
 Live in family groups of 2 to 5 adults and usually one or two juvenile and sub-adult
individuals;
 Dominant males associate and breed with up to four females; and
 Breeding is likely to be continuous, at least in the southern populations, with no
apparent seasonal trends in births

Subsidence may impact on foraging and breeding habitats through the collapsing of
caves and overhangs. Given the short home range of the species, caves and overhangs
are important for population survival. It should be noted that rock falls may also create
new habitat for the species. Mortality or injury as a result of rock falls may occur,
although this is unlikely.
Potential loss of foraging habitat within Upland Swamps is likely to be negligible.
Hydrological changes in Upland Swamps are possible, and may cause localised
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vegetation changes. Based on previous experience in the Southern Coalfield, impacts to
Upland Swamps are likely to be minor (Section 6.2).
Given subsidence may create new habitat within the Study Area for the species, it is
unlikely that the Proposal would place a viable population of the Brush-tailed Rockwallaby 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
N/A
c) In the case of a critically endangered or 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.
N/A
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.
Potential habitat for the species in the Study Area includes woodland and forest
vegetation communities within close proximity to rocky areas including: Sandstone
Gully Peppermint Forest, Exposed Sandstone Scribbly Gum Woodland, Coachwood Warm
Temperate Forest, Moist Gully Gum Forest, Upland Swamp communities, Tall Open
Peppermint Forest and Nepean Sandstone Gully Forest.
Potential habitat within the Study Area is 1460ha, consisting of 74.12ha of Upland
Swamp habitat. Only a small portion of potential habitat may be impacted by the
Proposal. Approximately 21,000ha of potential habitat is included in the Locality,
however it should be noted that only where suitable breeding, foraging and sheltering
resource occur within these communities is where the species is likely to occur.
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Subsidence has potential to impact a portion of these habitat features such as rock
outcrops and overhangs, and vegetation changes in Upland Swamps.
Potential impacts are not predicted to cause large scale rock collapses. Rock collapses
may create new habitat for the species.
Based on previous experience in the Southern Coalfield, impact to Upland Swamps are
likely to be minor (Section 6.2). Potential foraging habitat within Upland Swamps is
likely to be negligible.
The potential habitat in the Study Area is unlikely to be high importance to species
(Biosis Research 2007). However, the species is cryptic and if found within the Study
Area, potential habitat is likely to be of high importance to the long-term survival of
the species within the Locality.

e) Whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly)
Under the TSC Act, the Director-General maintains a Register of critical habitat. To
date, no critical habitat has been declared for Brush-tailed Rock-wallaby.
f)

Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan
A recovery plan has been prepared for the Brush-tailed Rock-wallaby.
The long-term objectives of the recovery program are to:
 Halt the decline of the brush-tailed rock-wallaby;
 Recover the species from its status as endangered.
However, the objectives are not achievable within the timeframe made in the plan.
Therefore, this plan’s specific objectives are to ensure the sustainability of priority
populations and to prevent the extinction of the brush-tailed rock-wallaby in the wild in
NSW. This objective can be achieved by:
 Arresting further population decline; Increasing populations at all priority sites in
NSW;
 Ensuring the species’ range does not contract further.
As not all populations of brush-tailed rock-wallabies can be managed through this plan,
the priority will be to manage certain regional populations at priority sites where their
survival can be ensured.
Recovery actions include:
 Continuing existing and introducing new predator and introduced herbivore control
programs;
 Surveys to improve knowledge of the distribution and abundance of the species;
 Maintaining and enhancing captive breeding programs for identified regional
populations;
 Continuing and expanding community-based conservation programs.
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Potential habitat for the Brush-tailed Rock-wallaby exists within the Study Area.
However, significant impacts towards the species from the Proposal are unlikely. Given
no individuals have been recorded in the Locality for over 40 years, the Proposal is not
inconsistent with 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.
Key Threatening Processes listed on the TSC Act relevant to the Proposal include:
 Alteration of habitat following subsidence due to longwall mining;
 Alteration to natural flow regimes of rivers and streams and their floodplains and
wetlands.
The Proposal has the potential to increase the above KTPs towards the Brush-tailed
Rock-wallaby in the Study Area.
Conclusion
The Proposal is not considered likely to result in a significant impact on local
population(s) of the Brush-tailed Rock-wallaby, as:
 The species has not been recorded in the Study Area;
 New habitat may be created for the species through rock falls;
 Fragmentation of habitat is unlikely to occur;
 The Proposal will not have an adverse effect on critical habitat (directly or
indirectly); and,
 The Proposal is not inconsistent with a recovery plan for the species.
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Southern Brown Bandicoot (Isoodon obesulus obesulus)
The Southern Brown Bandicoot is listed as Endangered on Schedule 2 of the TSC Act.
The Southern Brown Bandicoot has a patchy distribution. It is found in south-eastern
NSW, east of the Great Dividing Range south from the Hawkesbury River, southern
coastal Victoria and the Grampian Ranges, south-eastern South Australia, south-west
Western Australia and the northern tip of Queensland.
The species has not been recorded in the Study Area, however a record exists within
Dendrobium Area 3.
Potential habitat for the species in the Study Area includes woodland and forest
vegetation communities including: Sandstone Gully Peppermint Forest, Exposed
Sandstone Scribbly Gum Woodland, Moist Gully Gum Forest, Upland Swamp
communities, Tall Open Peppermint Forest and Nepean Sandstone Gully Forest.

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 following is known about the Southern Brown Bandicoot:
 Southern Brown Bandicoots are largely crepuscular (active mainly after dusk and/or
before dawn). They are generally only found in heath or open forest with a heathy
understorey on sandy or friable soils.
 They feed on a variety of ground-dwelling invertebrates and the fruit-bodies of
hypogeous (underground-fruiting) fungi. Their searches for food often create
distinctive conical holes in the soil.
 Males have a home range of approximately 5 to 20 ha whilst females forage over
smaller areas of about 2 to3 ha.
 Nest during the day in a shallow depression in the ground covered by leaf litter,
grass or other plant material. Nests may be located under Grass trees Xanthorrhoea
sp., blackberry bushes and other shrubs, or in rabbit burrows. The upper surface of
the nest may be mixed with earth to waterproof the inside of the nest. Mating
occurs any time of the year, usually following heavy rain.
 Two or three litters of two to four young may be produced annually. The gestation
period of 11 to12 days is the shortest known of any marsupial while young
remarkably become independent around 60 days after being born.
Subsidence may impact on foraging and breeding habitats through the collapsing of
caves and overhangs. It should be noted that rock falls may also create new habitat for
the species. Mortality or injury as a result of rock falls may occur, although this is
unlikely.
Potential loss of foraging habitat within Upland Swamps is likely to be negligible.
Hydrological changes in Upland Swamps are possible, and may cause localised
vegetation changes. Based on previous experience in the Southern Coalfields impacts to
Upland Swamps are likely to be minor (Section 6.2).
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The Southern Brown Bandicoot is able to shift their home range depending on resource
availability (Broughton and Dickman 1991). They are not solely dependent on rocky
areas for refuge and will also nest amongst soil litter and plant material (Biosis
Research 2007).
Given these reasons, it is unlikely that the Proposal would place a viable population of
the Southern Brown Bandicoot 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
N/A
c) In the case of a critically endangered or 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.
N/A
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.
Potential habitat for the species in the Study Area includes woodland and forest
vegetation communities including: Sandstone Gully Peppermint Forest, Exposed
Sandstone Scribbly Gum Woodland, Moist Gully Gum Forest, Upland Swamp
communities, Tall Open Peppermint Forest and Nepean Sandstone Gully Forest.
However it should be noted that only where suitable breeding, foraging and sheltering
resource occur within these communities is where the species is likely to occur.
Potential habitat within the Study Area is 1460 ha, consisting of 74.12ha of Upland
Swamp habitat. Only a small portion of potential habitat may be impacted by the
Proposal. Approximately 18,000 ha of potential habitat is included in the Locality.
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Subsidence has potential to impact a portion of these habitat features such as rock
outcrops and overhangs, and vegetation changes in Upland Swamps.
Potential impacts are not predicted to cause large scale rock collapses. Rock collapses
may create new habitat for the species.
Based on previous experience in the Southern Coalfield, impact to Upland Swamps are
likely to be minor (Section 6.2). Potential foraging habitat within Upland Swamps is
likely to be negligible.
Rock falls or minor impacts to Upland Swamps are unlikely to cause fragmentation of
habitat.
The Southern Brown Bandicoot has been previously recorded in Dendrobium Area 3.
Should a population be present within the Study Area, potential habitat is likely to be
of high importance to the long-term survival of the species within the Locality.
e) Whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly)
Under the TSC Act, the Director-General maintains a Register of critical habitat. To
date, no critical habitat has been declared for the Southern Brown Bandicoot.
f)

Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan
A recovery plan has been prepared for the Southern Brown Bandicoot.
Key recovery actions for the species will include:
 Establishing intensive introduced carnivore control programs around known
populations;
 Monitoring those populations to determine the success of introduced carnivore
control programs in reducing impacts on the species;
 Monitoring the level of road-kill at trouble spots and erecting signs where
necessary; Implementing fire management regimes around known populations that
promote favoured habitat;
 Ensuring that future development is carried out in a way that does not impact
significantly on known populations through provision of environmental assessment
guidelines;
 Undertaking further survey, and Raising community awareness of the species and
involving public interest groups in various aspects of the recovery program.
The Southern Brown Bandicoot was surveyed during the current assessment and during
the SIS survey.
The Proposal is not inconsistent with the actions of the Recovery Plan.
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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.
Key Threatening Processes listed on the TSC Act relevant to the Proposal include:
 Alteration of habitat following subsidence due to longwall mining;
 Alteration to natural flow regimes of rivers and streams and their floodplains and
wetlands.
The Proposal has the potential to increase the above KTPs towards the Southern Brown
Bandicoot in the Study Area.
Conclusion
The Proposal is not considered likely to result in a significant impact on local
population(s) of the Southern Brown Bandicoot, as:
 New habitat may be created for the species through rock falls;
 Fragmentation of habitat is unlikely to occur;
 Habitat is extensive in the Locality;
 The Proposal will not have an adverse effect on critical habitat (directly or
indirectly); and,
 The Proposal is not inconsistent with a recovery plan for the species.
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Long-nosed Potoroo (Potorous tridactylus)
The Long-nosed Potoroo is listed as Vulnerable on Schedule 2 of the TSC Act.
The Long-nosed Potoroo is found on the south-eastern coast of Australia, from
Queensland to eastern Victoria and Tasmania, including some of the Bass Strait islands.
There are geographically isolated populations in western Victoria. In NSW it is generally
restricted to coastal heaths and forests east of the Great Dividing Range, with an
annual rainfall exceeding 760 mm.
The species has not been recorded in the Study Area, or in the Locality.
Potential habitat for the species in the Study Area includes woodland and forest
vegetation communities including: Sandstone Gully Peppermint Forest, Exposed
Sandstone Scribbly Gum Woodland, Moist Gully Gum Forest, Upland Swamp
communities, Tall Open Peppermint Forest and Nepean Sandstone Gully Forest.

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 following is known about the Long-nosed Potoroo:
 Inhabits coastal heaths and dry and wet sclerophyll forests.
 Dense understorey with occasional open areas is an essential part of habitat, and
may consist of grass-trees, sedges, ferns or heath, or of low shrubs of tea-trees or
Melaleuca.
 A sandy loam soil is also a common feature.
 The fruit-bodies of hypogeous (underground-fruiting) fungi are a large component
of the diet of the Long-nosed Potoroo. They also eat roots, tubers, insects and their
larvae and other soft-bodied animals in the soil.
 Often digs small holes in the ground in a similar way to bandicoots.
 Mainly nocturnal, hiding by day in dense vegetation - however, during the winter
months animals may forage during daylight hours.
 Individuals are mainly solitary, non-territorial and have home range sizes ranging
between 2 and5 ha.
 Breeding peaks typically occur in late winter to early summer and a single young is
born per litter. Adults are capable of two reproductive bouts per annum.
Potential loss of foraging habitat within Upland Swamps is likely to be negligible.
Hydrological changes in Upland Swamps are possible, and may cause localised
vegetation changes. Based on previous experience in the Southern Coalfields, impacts
to Upland Swamps are likely to be minor (Section 6.2).
Despite having a small home range, the species are solitary and not territorial
suggesting that individuals may shift their home range depending on resources (Biosis
Research 2007). Any potential impacts and changes to vegetation would be gradual,
allowing the species to utilise resources nearby to impacted habitat.
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Given these reasons, it is unlikely that the Proposal would place a viable population of
the Long-nosed Potoroo 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
N/A
c) In the case of a critically endangered or 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.
N/A
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.
Potential habitat for the species in the Study Area includes woodland and forest
vegetation communities including: Sandstone Gully Peppermint Forest, Exposed
Sandstone Scribbly Gum Woodland, Moist Gully Gum Forest, Upland Swamp
communities, Tall Open Peppermint Forest and Nepean Sandstone Gully Forest.
However it should be noted that only where suitable breeding, foraging and sheltering
resource occur within these communities is where the species is likely to occur.
Potential habitat within the Study Area is 1460 ha, consisting of 74.12ha of Upland
Swamp habitat. Only a small portion of potential habitat may be impacted by the
Proposal. Approximately 18,000 ha of potential habitat is included in the Locality.
Subsidence has potential to impact a portion of these habitat features such as
vegetation changes in Upland Swamps.
Based on previous experience in the Southern Coalfield, impact to Upland Swamps are
likely to be minor (Section 6.2). Potential foraging habitat within Upland Swamps is
likely to be negligible.
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Woodland and forest habitat are unlikely to be impacted by subsidence. Fragmentation
of habitat is therefore unlikely.
Given the extent of habitat types within the Study Area, should a population be
present, potential habitat is likely to be of moderate importance to the long-term
survival of the species within the Locality.
e) Whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly)
Under the TSC Act, the Director-General maintains a Register of critical habitat. To
date, no critical habitat has been declared for Long-nosed Potoroo.
f)

Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan
To date, there is no recovery plan or threat abatement plan for the Long-nosed
Potoroo.

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.
Key Threatening Processes listed on the TSC Act relevant to the Proposal include:
 Alteration of habitat following subsidence due to longwall mining;
 Alteration to natural flow regimes of rivers and streams and their floodplains and
wetlands.
The Proposal has the potential to increase the above KTPs towards the Long-nosed
Potoroo in the Study Area.
Conclusion
The Proposal is not considered likely to result in a significant impact on local
population(s) of the Long-nosed Potoroo, as:
 Fragmentation of habitat is unlikely to occur;
 Habitat is extensive in the Locality;
 Species has not been previously recorded in the Study Area or Locality;
 The Proposal will not have an adverse effect on critical habitat (directly or
indirectly); and,
 The Proposal is not inconsistent with a recovery plan for the species.
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Rosenberg’s Goanna (Varanus rosenbergi)

The Rosenberg’s Goanna is listed as Vulnerable on the TSC Act.
Rosenberg's Goanna occurs on the Sydney Sandstone in Wollemi National Park to the
north-west of Sydney, in the Goulburn and ACT regions and near Cooma in the south.
There are records from the South West Slopes near Khancoban and Tooma River. Also
occurs in South Australia and Western Australia.
The Rosenberg’s Goanna was not recorded during the current survey or SIS surveys
however, has previously been recorded by Biosis Research (2007) on a number of
occasions in Dendrobium Area 3 and in the Locality.
Potential habitat for the species in the Study Area includes woodland and forest
vegetation communities including: Sandstone Gully Peppermint Forest, Exposed
Sandstone Scribbly Gum Woodland, Moist Gully Gum Forest, Upland Swamp
communities, Tall Open Peppermint Forest and Nepean Sandstone Gully Forest.
However it should be noted that only where suitable breeding, foraging and sheltering
resource occur within these communities is where the species is likely to occur.

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
Habitat requirements and the ecology for this species is described as:
 Found in heath, open forest and woodland;
 Associated with termites, the mounds of which this species nests in; termite
mounds are a critical habitat component;
 Individuals require large areas of habitat;
 Feeds on carrion, birds, eggs, reptiles and small mammals;
 Shelters in hollow logs, rock crevices and in burrows, which they may dig for
themselves, or they may use other species' burrows, such as rabbit warrens; Runs
along the ground when pursued (as opposed to the Lace Monitor, which climbs
trees);
 Lays up to 14 eggs in a termite mound; the hatchlings dig themselves out of the
mounds;
 Generally slow moving; on the tablelands likely only to be seen on the hottest days.
Potential foraging habitat for this species occurs in Upland Swamps, forests and
woodlands where there is termite mounds, rock outcrops, crevices and hollow logs. A
large potion of this habitat resides in the Study Area.
The Rosenberg’s Goanna may be potentially impacted by subsidence. Impacts include
cracking and collapsing of rocky outcrops, overhangs and cliffs, of which the species
resides. The potential for these to occur is minor. Based on the experience of mining at
Dendrobium, Appin and Tower Collieries, there have been no large scale cliff
instabilities observed outside the extents of longwall mining. There have been,
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however, small and isolated rockfalls observed outside the extents of mining, but these
represent a very small proportion of the total length of cliffline.
Given rock falls are likely to be minor and isolated, habitat features and food source
and unlikely to be greatly impacted by subsidence. Habitat available in the Study Area
and within the Locality which would not be impacted by the Proposal is extensive.
Potential loss of foraging habitat within Upland Swamps is likely to be negligible.
Hydrological changes in Upland Swamps are possible, and may cause localised
vegetation changes. Based on previous experience in the Southern Coalfield, impacts to
Upland Swamps are likely to be minor (Section 6.2).
Given the above reasons, it is unlikely that a viable population of Rosenberg’s Goanna
would be placed at a 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
N/A
c) In the case of a critically endangered or 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.
N/A
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.
Potential habitat for the species in the Study Area includes woodland and forest
vegetation communities including: Sandstone Gully Peppermint Forest, Exposed
Sandstone Scribbly Gum Woodland, Moist Gully Gum Forest, Upland Swamp
communities, Tall Open Peppermint Forest and Nepean Sandstone Gully Forest.
However it should be noted that only where suitable breeding, foraging and sheltering
resource occur within these communities is where the species is likely to occur.

Dendrobium Area 3B Terrestrial Ecology Assessment

Page 150

Potential habitat within the Study Area is 1460 ha, consisting of 74.12ha of Upland
Swamp habitat. Only a small portion of potential habitat may be impacted by the
Proposal. Approximately 18,000 ha of potential habitat is included in the Locality.
Subsidence has potential to impact a portion of these habitat features such as
vegetation changes in Upland Swamps.
Based on previous experience in the Southern Coalfield, impact to Upland Swamps are
likely to be minor (Section 6.2). Potential foraging habitat within Upland Swamps is
likely to be negligible.
Woodland and forest habitat are unlikely to be impacted by subsidence. Fragmentation
of habitat is therefore unlikely.
Given rock falls are likely to be minor and isolated, habitat features and food source
and unlikely to be greatly impacted by subsidence. Habitat available in the Study Area
and within the Locality which would not be impacted by the Proposal is extensive.
Habitat within the Study Area is likely to be of moderate to high importance to the
long-term survival of the Rosenberg’s Goanna due to the following:





The Rosenberg’s Goanna has been recorded in Dendrobium mining Area;
The Study Area provides an abundance of habitat features for the species;
The Study Area is connected to other areas of potential habitat.
The species in uncommon in the Sydney Region.

e) Whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly)
Under the TSC Act, the Director-General maintains a Register of critical habitat. To
date, no critical habitat has been declared for the Rosenberg’s Goanna.
f)

Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan
To date, there is no recovery plan or threat abatement plan for the Rosenberg’s
Goanna.

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.
Key Threatening Processes listed on the TSC Act relevant to the Proposal include:
 Alteration of habitat following subsidence due to longwall mining;
 Alteration to natural flow regimes of rivers and streams and their floodplains and
wetlands.
The Proposal has the potential to increase the above KTPs towards the Rosenberg’s
Goanna in the Study Area.
Conclusion
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The Proposal is not considered likely to result in a significant impact on local
population(s) of the Rosenberg’s Goanna, as:
 Potential habitat is extensive in the Locality and Study Area;
 A large portion of potential habitat in the Locality is protected within Sydney
Metropolitan Catchment Lands;
 Impacts to potential habitat from subsidence are likely to be minimal;
 Based on previous experience in the Southern Coalfield, no large rock falls are
predicted (MSEC 2012);
 The Proposal is unlikely to isolate potential habitat from currently interconnecting
areas of habitat within the Locality and any fragmentation will be temporary;
 The Proposal will not have an adverse effect on critical habitat (directly or
indirectly); and,
 The Proposal is not inconsistent with a recovery plan for the species.

Dendrobium Area 3B Terrestrial Ecology Assessment

Page 152

Owl Species - Barking Owl (Ninox connivens), Powerful Owl, Grass Owl, Masked Owl and
Sooty Owl

The Barking Owl, Powerful Owl, Grass Owl, Masked Owl and Sooty Owl are listed as
Vulnerable on the TSC Act.
Potential habitat for the species in the Study Area includes woodland, forest and
Upland Swamp vegetation communities including: Sandstone Gully Peppermint Forest,
Exposed Sandstone Scribbly Gum Woodland, Moist Gully Gum Forest, Upland Swamp
communities, Tall Open Peppermint Forest and Nepean Sandstone Gully Forest.
However it should be noted that only where suitable breeding, foraging and sheltering
resource occur within these communities is where the species is likely to occur.
Potential food source within Upland Swamps may be impacted as a result of subsidence.

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
Habitat requirements and the ecology for the species are described as:
 The Masked Owl roosts communally within a diverse range of wooded habitats that
provide large hollow-bearing trees, often in riparian forests (Garnett and Crowley,
2000). The species nests on decayed debris in hollow Eucalypts 12 to 20 m high
(Pizzey and Knight, 1999). Roosting may occur among dense foliage of trees when
not breeding (Kavanagh and Murray, 1996a). The Masked Owl forages in nearby
open areas (Kavanagh and Murray, 1996a; Higgins, 1999) and its diet mainly
consists of possums, rabbits, currawongs, gliders, bats, birds and lizards (Pizzey
and Knight, 1999; Garnett and Crowley, 2000) but can also consist largely of
introduced mammals (e.g. rats), if available (Kavanagh and Murray, 1996a; 1996b).
Home ranges are estimated to exceed 1,000 ha Kavanagh and Murray (1996a;
1996b).
 The Barking Owl roosts by day in dense streamside galleries and thickets of Acacia,
Casuarina and Eucalypts, and forages in adjacent woodland (Ayers et al., 1996).
Breeding takes place in large hollows in old Eucalypts (Ayers et al., 1996), which
may be used year after year. Nest entrances are typically 2 to 35 m above the
ground (Higgins, 1998). The Barking Owl hunts nocturnally for a variety of small to
medium-sized mammals, birds and large insects within woodland and forest
habitats (Higgins, 1998). The species is assumed to be sedentary, living singly, in
pairs, or in family groups of 3 to 5 in permanent territories containing several roost
sites (Ayers et al., 1996).
 The Powerful Owl requires eucalypt forests and woodlands on productive sites on
gentle terrain; a mosaic of moist and dry types, with mesic gullies and permanent
streams; presence of leafy sub-canopy trees or tall shrubs for roosting; presence of
large old trees to provide nest hollows (DECC 2006). The species breeds in old
hollow eucalypts in unlogged, unburnt gullies and lower slopes within 100 m of
streams or minor drainage lines, with hollows greater than 45 cm diameter and
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greater than 100 cm deep; surrounded by canopy trees and subcanopy or
understorey trees or tall shrubs. Hollow entrances are greater than 6 m above
ground, commonly more than 20 m where the forest permits, in trees of at least 80
cm diameter at breast height (DECC 2006).
 The Grass Owl is found in areas of tall grass, including grass tussocks, in swampy
areas, grassy plains, swampy heath, and in cane grass or sedges on flood plains.
They rest by day in a ‘form’ - a trampled platform in a large tussock or other heavy
vegetative growth. Always breeds on the ground. Nests are found in trodden grass,
and often accessed by tunnels through vegetation.
 The Sooty Owl nests in very large tree-hollows. Occurs in rainforest, including dry
rainforest, subtropical and warm temperate rainforest, as well as moist eucalypt
forests. Roosts by day in the hollow of a tall forest tree or in heavy vegetation;
hunts by night for small ground mammals or tree-dwelling mammals such as the
Common Ringtail Possum (Pseudocheirus peregrinus) or Sugar Glider (Petaurus
breviceps).

The owl species may be potentially impacted through loss of foraging habitat within
Upland Swamps. However, it should be noted that this is likely to be negligible.
Hydrological changes in Upland Swamps are possible, and may cause localised
vegetation changes. Based on previous experience in the Southern Coalfields impacts to
Upland Swamps are likely to be minor (Section 6.2). The Study Area also contains vast
habitat for the species which will not be impacted by subsidence.
It is unlikely that potential foraging resources within the Study Area would be
significantly impacted, as woodland and forest areas are unlikely to be impacted by
subsidence. Furthermore, habitat features in the Study Area and Locality which would
not be impacted by subsidence is extensive.
Roosting and breeding habitat features are widely distributed throughout the Locality
and Study Area. Given the species is highly mobile, the Proposal is unlikely to impact on
potential habitat.
Subsidence will not impact on hollow bearing trees.
Given the above reasons, it is unlikely that a viable population of the threatened owl
species would be placed at a 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
N/A
c) In the case of a critically endangered or 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
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(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.
N/A
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.
Potential habitat for the species in the Study Area includes woodland, forest and
Upland Swamp vegetation communities including: Sandstone Gully Peppermint Forest,
Exposed Sandstone Scribbly Gum Woodland, Moist Gully Gum Forest, Upland Swamp
communities, Tall Open Peppermint Forest and Nepean Sandstone Gully Forest.
However it should be noted that only where suitable breeding, foraging and sheltering
resource occur within these communities is where the species is likely to occur.
Potential habitat within the Study Area is 1460 ha, consisting of 74.12 ha of Upland
Swamp habitat. Only a small portion of potential habitat may be impacted by the
Proposal. Approximately 18,000 ha of potential habitat is included in the Locality.
Subsidence has potential to impact a portion of these habitat features such as
vegetation changes in Upland Swamps.
Based on previous experience in the Southern Coalfield, impact to Upland Swamps are
likely to be minor (Section 6.2). Potential foraging habitat within Upland Swamps is
likely to be negligible.
Woodland and forest habitat are unlikely to be impacted by subsidence. Fragmentation
of habitat is therefore unlikely.
Habitat available in the Study Area and within the Locality which would not be
impacted by the Proposal is extensive.
e) Whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly)
Under the TSC Act, the Director-General maintains a Register of critical habitat. To
date, no critical habitat has been declared for the threatened owl species.
f)

Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan
To date, there is no recovery plan or threat abatement plan for the threatened owl
species.
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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.
Key Threatening Processes listed on the TSC Act relevant to the Proposal include:
 Alteration of habitat following subsidence due to longwall mining;
 Alteration to natural flow regimes of rivers and streams and their floodplains and
wetlands.
The Proposal has the potential to increase the above KTPs towards the owl species in
the Study Area.
Conclusion
The Proposal is not considered likely to result in a significant impact on local
population(s) of the Powerful Owl, Grass Owl, Sooty Owl, Barking Owl or Masked Owl
as:
 Potential habitat is extensive in the Locality and Study Area;
 A large portion of potential habitat in the Locality is protected within Sydney
Metropolitan Catchment Lands;
 Impacts to potential habitat from subsidence are likely to be minimal;
 The Proposal is unlikely to isolate potential habitat from currently interconnecting
areas of habitat within the Locality;
 The Proposal will not have an adverse effect on critical habitat (directly or
indirectly); and,
 The Proposal is not inconsistent with a recovery plan for the species.
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Squirrel Glider (Petaurus norfolcensis)
The Squirrel Glider is listed as Vulnerable on Schedule 2 of the TSC Act.
The Squirrel Glider is widely though sparsely distributed in eastern Australia, from
northern Queensland to western Victoria.
This species was not recorded during the current survey.
Potential habitat for this species in the Study Area is within Woodland, Upland Swamps,
heath, where hollow bearing trees are present along with Myrtaceous and Proteaceous
shrubs are present. Vegetation communities within the Study Area include: Exposed
Sandstone Ridgetop Woodland, Sandstone Gully Peppermint Forest, Coachwood Warm
Temperate Forest, Nepean Sandstone Gully Forest, Rock Plate Heath-Mallee, and
Upland Swamp communities.
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 following is known about the lifecycle of the Squirrel Glider:
 Squirrel Gliders inhabit mature or old growth Box, Box-Ironbark woodlands and
River Red Gum forest west of the Great Dividing Range and Blackbutt-Bloodwood
forest with heath understorey in coastal areas.
 They prefer mixed species stands with a shrub or Acacia midstorey and they live in
family groups of a single adult male one or more adult females and offspring.
 They require abundant tree hollows for refuge and nest sites.
 Diet varies seasonally and consists of Acacia gum, eucalypt sap, nectar, honeydew
and manna, with invertebrates and pollen providing protein.
The area of known habitat that has the potential to be impacted by subsidence include
Uplands Swamps. These areas provide foraging habitat for the species.
Impacts associated with the Proposal that may impact upon the Squirrel Glider include
the loss of feed trees within Upland Swamps as a result of potential changes to the
distribution of local vegetation within the swamps and riparian areas.
Given the extensive habitat and abundance of feed trees in the Study Area and
Locality, it is highly unlikely that impacts from the Proposal would result in a reduction
of such habitats. Furthermore, breeding resources such as hollowing bearing trees are
likely to be impacted by subsidence.
The Proposal is therefore unlikely to impact the life cycle of the Squirrel Glider such
that a viable population would be placed 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
N/A

Dendrobium Area 3B Terrestrial Ecology Assessment

Page 157

c) In the case of a critically endangered or 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.
N/A
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.
Potential habitat within the Study Area is 1460 ha, consisting of 74.12 ha of Upland
Swamp habitat. Approximately 21,000 ha of potential habitat is included in the
Locality, however it should be noted that only where suitable breeding, foraging and
sheltering resource occur within these communities is where the species is likely to
occur.
Subsidence has the potential to impact some foraging resources in Upland Swamps, such
as the loss of feed trees through hydrological changes in Upland Swamps. However,
changes to vegetation in Upland Swamps and riparian areas as a result of subsidence
are unlikely (Section 6.2). It is unlikely all of the species feed source would be
impacted.
Fragmentation could occur if an Upland Swamp was to dry out as a result of subsidence,
however this has not been predicted. Furthermore, impacts to Upland Swamps as a
result of subsidence are likely to be minor (Section 6.2). Therefore fragmentation is
unlikely to occur.
The Study Area has not been considered of importance to the long-term survival of a
local population or populations of the Squirrel Glider in the Locality.
e) Whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly)
Under the TSC Act, the Director-General maintains a Register of critical habitat. To
date, no critical habitat has been declared for the Squirrel Glider.
f)

Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan
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To date, there is no recovery plan or threat abatement plan for the Squirrel Glider.
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.
Key Threatening Processes listed on the TSC Act relevant to the Proposal include:
 Alteration of habitat following subsidence due to longwall mining;
 Alteration to natural flow regimes of rivers and streams and their floodplains and
wetlands.
The Proposal has the potential to increase the above KTPs towards the Squirrel Glider
in the Study Area.
Conclusion
The Proposal is not considered likely to result in a significant impact on local
population(s) of the Squirrel Glider, as:
 Potential habitat within the Study Area and Locality is extensive;
 Alteration of foraging resources is likely to be negligible;
 Breeding resources such as hollowing bearing trees are likely to be impacted by
subsidence;
 The Proposal will not have an adverse effect on critical habitat (directly or
indirectly); and,
 The Proposal is not inconsistent with a recovery plan for the species.
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Spotted-tailed Quoll (Dasyurus maculatus)
The Spotted-tailed Quoll is listed as Vulnerable on Schedule 2 of the TSC Act.
The Spotted-tailed Quoll is about the size of a domestic cat, from which it differs most
obviously in its shorter legs and pointed face. The average weight of an adult male is
about 3500 grams and an adult female about 2000 grams. It has rich-rust to dark-brown
fur above, with irregular white spots on the back and tail, and a pale belly. The spotted
tail distinguishes it from all other Australian mammals, including other quoll species.
However, the spots may be indistinct on juvenile animals. The Spotted-tailed Quoll has
been recorded across a range of habitat types, including rainforest, open forest,
woodland, coastal heath and inland riparian forest, from the sub-alpine zone to the
coastline.
This species was not recorded during the current survey or during the SIS (2007).
Potential habitat for this species in the Study Area is within Woodland, Upland Swamps,
heath, riparian vegetation and caves. Vegetation communities within the Study Area
include: Exposed Sandstone Ridgetop Woodland, Sandstone Gully Peppermint Forest,
Coachwood Warm Temperate Forest, Nepean Sandstone Gully Forest, Rock Plate HeathMallee, and Upland Swamp communities.
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 following is known about the lifecycle of the Spotted-tailed Quoll:
 Mostly nocturnal, although will hunt during the day; spends most of the time on
the ground, although also an excellent climber and may raid possum and glider
dens and prey on roosting birds.
 Recorded across a range of habitat types, including rainforest, open forest,
woodland, coastal heath and inland riparian forest, from the sub-alpine zone to
the coastline.
 Individual animals use hollow-bearing trees, fallen logs, small caves, rock
crevices, boulder fields and rocky-cliff faces as den sites.
 Use ‘latrine sites’, often on flat rocks among boulder fields and rocky cliff-faces;
these may be visited by a number of individuals; latrine sites can be recognised
by the accumulation of the sometimes characteristic ‘twisty-shaped’ faeces
deposited by animals.
 Consumes a variety of prey, including gliders, possums, small wallabies, rats,
birds, bandicoots, rabbits and insects; also eats carrion and takes domestic fowl.
 Females occupy home ranges up to about 750 hectares and males up to 3500
hectares; usually traverse their ranges along densely vegetated creeklines.
 Average litter size is five; both sexes mature at about one year of age.

Subsidence may impact on foraging and breeding habitats through fracturing of creek
bedrock, and diversion of surface water flow. Changes may result in the impact to
foraging resources. Based on the previous experience at the Dendrobium Mine, the
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incidence of this occurring has been considered low (MSEC 2012). Furthermore potential
habitat is extensive in the Study Area.
Subsidence may impact on foraging and breeding habitats through the collapsing of
caves and overhangs. It should be noted that rock falls may also create new habitat for
the species. Mortality or injury as a result of rock falls may occur, although this is
unlikely.
Potential loss of foraging habitat within Upland Swamps is likely to be negligible.
Hydrological changes in Upland Swamps are possible, and may cause localised
vegetation changes. Based on previous experience in the Southern Coalfield, impacts to
Upland Swamps are likely to be minor (Section 6.2).
Given subsidence may create new habitat within the Study Area for the species, it is
unlikely that the Proposal would place a viable population of the Spotted-tailed Quoll
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
N/A
c) In the case of a critically endangered or 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.
N/A
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.
Potential habitat for the species in the Study Area includes woodland and forest
vegetation communities within close proximity to rocky areas including: Sandstone
Gully Peppermint Forest, Exposed Sandstone Scribbly Gum Woodland, Coachwood Warm

Dendrobium Area 3B Terrestrial Ecology Assessment

Page 161

Temperate Forest, Moist Gully Gum Forest, Upland Swamp communities, Tall Open
Peppermint Forest and Nepean Sandstone Gully Forest.
Potential habitat within the Study Area is 1460 ha. Only a small portion of potential
habitat along creeklines and ridgetops may be impacted by the Proposal. Approximately
21,000 ha of potential habitat is included in the Locality, however it should be noted
that only where suitable breeding, foraging and sheltering resource occur within these
communities is where the species is likely to occur.
Subsidence has potential to impact a portion of these habitat features such as caves,
and vegetation changes along riparian zones.
Potential impacts are not predicted to cause large scale rock collapses. Rock collapses
may create new habitat for the species.
Based on previous experience in the Southern Coalfield, impact to Upland Swamps are
likely to be minor (Section 6.2). Potential foraging habitat within Upland Swamps is
likely to be negligible.
Fragmentation of habitat is unlikely.
The Study Area has not been considered of importance to the long-term survival of a
local population or populations of the Spotted-tailed Quollin the Locality.
e) Whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly)
Under the TSC Act, the Director-General maintains a Register of critical habitat. To
date, no critical habitat has been declared for the Spotted-tailed Quoll.
f)

Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan
To date, there is no recovery plan or threat abatement plan for the Spotted-tailed
Quoll.

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.
Key Threatening Processes listed on the TSC Act relevant to the Proposal include:
 Alteration of habitat following subsidence due to longwall mining;
 Alteration to natural flow regimes of rivers and streams and their floodplains and
wetlands.
The Proposal has the potential to increase the above KTPs towards the Spotted-tailed
Quoll in the Study Area.
Conclusion
The Proposal is not considered likely to result in a significant impact on local
population(s) of the Spotted-tailed Quoll, as:
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 Potential habitat within the Study Area and Locality is extensive;
 Alteration of foraging resources is likely to be negligible;
 Breeding resources such as hollowing bearing trees are unlikely to be impacted by
subsidence;
 The Proposal will not have an adverse effect on critical habitat (directly or
indirectly); and,
 The Proposal is not inconsistent with a recovery plan for the species.
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Bird Species: Gang-gang Cockatoo (Callocephalon fimbriatum), Glossy Black Cockatoo
(Calyptorhynchus lathami), Eastern Bristle Bird (Dasyornis brachypterus), Black Bittern
(Ixobrychus flavicollis), Eastern Ground Parrot (Pezoporus wallicus wallicus)
The Gang-gang Cockatoo, Glossy Black Cockatoo, Black Bittern and Eastern Ground
Parrot are listed as Vulnerable on Schedule 2 of the TSC Act.
The Eastern Bristle Bird is listed as Endangered on Schedule 2 of the TSC Act.
Gang-gang Cockatoo and Glossy Black Cockatoohave previously been recorded in the
Study Area.
Potential habitat for the Glossy Black Cockatoo and Gang-gang Cockatoo in the Study
Area is within Woodland, Upland Swamps, heath and gully communities. Vegetation
communities within the Study Area include: Exposed Sandstone Ridgetop Woodland,
Sandstone Gully Peppermint Forest, Coachwood Warm Temperate Forest, Nepean
Sandstone Gully Forest, Rock Plate Heath-Mallee, and Upland Swamp communities.
The Eastern Bristle Bird and Eastern Ground Parrot have potential habitat within Upland
Swamp communities, whilst the Black Bittern within riparian vegetation.
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 following is known about the lifecycle of the species:
 Gang-gang Cockatoo: In summer, generally found in tall mountain forests and
woodlands, particularly in heavily timbered and mature wet sclerophyll forests.
In winter, may occur at lower altitudes in drier more open eucalypt forests and
woodlands, and often found in urban areas. May also occur in sub-alpine Snow
Gum Eucalyptus pauciflora woodland and occasionally in temperate rainforests.
Move to lower altitudes in winter, preferring more open eucalypt forests and
woodlands, particularly in box-ironbark assemblages, or in dry forest in coastal
areas. Favours old growth attributes for nesting and roosting.
 Glossy Black Cockatoo: In summer, generally found in tall mountain forests and
woodlands, particularly in heavily timbered and mature wet sclerophyll forests.
In winter, may occur at lower altitudes in drier more open eucalypt forests and
woodlands, and often found in urban areas. May also occur in sub-alpine Snow
Gum Eucalyptus pauciflora woodland and occasionally in temperate rainforests.
Move to lower altitudes in winter, preferring more open eucalypt forests and
woodlands, particularly in box-ironbark assemblages, or in dry forest in coastal
areas. Favours old growth attributes for nesting and roosting.
 Black Bittern: In summer, generally found in tall mountain forests and
woodlands, particularly in heavily timbered and mature wet sclerophyll forests.
In winter, may occur at lower altitudes in drier more open eucalypt forests and
woodlands, and often found in urban areas. May also occur in sub-alpine Snow
Gum Eucalyptus pauciflora woodland and occasionally in temperate rainforests.
Move to lower altitudes in winter, preferring more open eucalypt forests and
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woodlands, particularly in box-ironbark assemblages, or in dry forest in coastal
areas. Favours old growth attributes for nesting and roosting.
 Eastern Ground Parrot: In summer, generally found in tall mountain forests and
woodlands, particularly in heavily timbered and mature wet sclerophyll forests.
In winter, may occur at lower altitudes in drier more open eucalypt forests and
woodlands, and often found in urban areas. Move to lower altitudes in winter,
preferring more open eucalypt forests and woodlands, particularly in boxironbark assemblages, or in dry forest in coastal areas. Favours old growth
attributes for nesting and roosting.
 Eastern Bristle Bird: Habitat is characterised by dense, low vegetation including
heath and open woodland with a heathy understorey; in northern NSW occurs in
open forest with tussocky grass understorey; all of these vegetation types are
fire prone. Feeds on a variety of insects, particularly ants. Nests are elliptical
domes constructed on or near the ground amongst dense vegetation.
Subsidence may impact on foraging and breeding habitats through fracturing of creek
bedrock, and diversion of surface water flow. Changes may result in the impact to
foraging resources, in particular for the Black Bittern. Based on the previous experience
at the Dendrobium Mine, the incidence of this occurring has been considered low (MSEC
2012). Furthermore potential habitat is extensive in the Study Area.
Potential loss of foraging habitat within Upland Swamps is likely to be negligible.
Hydrological changes in Upland Swamps are possible, and may cause localised
vegetation changes. Based on previous experience in the Southern Coalfield, impacts to
Upland Swamps are likely to be minor (Section 6.2).
Potential habitat within the Study Area for all the threatened bird species is extensive.
The Proposal is unlikely to impact on the lifecycle of these species.
The Proposal is unlikely to place a viable population of the threatened bird species 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
N/A
c) In the case of a critically endangered or 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.
N/A
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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
(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.
Potential habitat within the Study Area is 1460 ha, consisting of 74.12 ha of Upland
Swamp habitat. Approximately 21,000 ha of potential habitat is included in the
Locality, however it should be noted that only where suitable breeding, foraging and
sheltering resource occur within these communities is where the species is likely to
occur.
Subsidence has the potential to impact some foraging resources in Upland Swamps, such
as the loss of feed trees through hydrological changes in Upland Swamps. However,
changes to vegetation in Upland Swamps and riparian areas as a result of subsidence
are unlikely (Section 6.2). It is unlikely all of the species feed source would be
impacted.
Fragmentation of habitat is highly unlikely given the mobility of the species and
extensive potential habitat within the Locality. Furthermore, impacts to Upland
Swamps as a result of subsidence are likely to be minor (Section 6.2).
The Study Area has not been considered of importance to the long-term survival of a
local population or populations of the Gang-gang Cockatoo, Glossy Black Cockatoo,
Black Bittern and Eastern Ground Parrotin the Locality.
e) Whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly)
Under the TSC Act, the Director-General maintains a Register of critical habitat. To
date, no critical habitat has been declared for the Gang-gang Cockatoo, Eastern Bristle
Bird, Glossy Black Cockatoo, Black Bittern and Eastern Ground Parrot.
f)

Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan
To date, there is no recovery plan or threat abatement plan for the Gang-gang
Cockatoo, Glossy Black Cockatoo, Black Bittern and Eastern Ground Parrot.

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.
Key Threatening Processes listed on the TSC Act relevant to the Proposal include:
 Alteration of habitat following subsidence due to longwall mining;
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 Alteration to natural flow regimes of rivers and streams and their floodplains and
wetlands.
The Proposal has the potential to increase the above KTPs towards the Gang-gang
Cockatoo, Glossy Black Cockatoo, Black Bittern and Eastern Ground Parrotin the Study
Area.
Conclusion
The Proposal is not considered likely to result in a significant impact on local
population(s) of the Gang-gang Cockatoo, Glossy Black Cockatoo, Black Bittern and
Eastern Ground Parrot, as:
 Potential habitat within the Study Area and Locality is extensive;
 Alteration of foraging resources is likely to be negligible;
 Breeding resources are unlikely to be impacted by subsidence;
 The Proposal will not have an adverse effect on critical habitat (directly or
indirectly); and,
 The Proposal is not inconsistent with a recovery plan for the species.
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APPENDIX 3: ENDANGERED ECOLOGICAL
COMMUNITY 7-PART TEST
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Coastal Upland Swamps of Sydney Basin Bioregion
Coastal Upland Swamp in the Sydney Basin Bioregion is listed as an EEC under Part 3 of
Schedule 1 of the TSC Act.
Coastal Upland Swamp in the Sydney Basin Bioregion is the name given to the ecological
community in the Sydney Basin bioregion associated with periodically waterlogged soils
on Hawkesbury sandstone plateaus, generally where mean annual rainfall exceeds 950
mm. The EEC is characterised by highly diverse and variable mosaics of vegetation
related to variability in soil conditions and fire regimes. Generally, the EEC is
associated with soils that are acidic and vary from yellow or grey mineral sandy loams
with a shallow organic horizon to highly organic spongy black peats with pallid subsoils.
The vegetation is dominated by sclerophyll shrubs and/or sedges, with dynamic mosaics
of structural forms that may include tall scrub, open heath and/or sedgeland (Scientific
Committee Final Determination 2012).
Point 7 of the Final Determination lists vegetation communities aligned to the EEC.
These include: Upland Swamps Banksia Thicket (MU42), Upland Swamps Tea-tree
Thicket (MU43) and Upland Swamps Sedgeland-Heath Complex (MU44) of NPWS (2003).
A combination of these communities occur within all Upland Swamps located within the
Study Area (Table 7). Upland Swamps: fringing Eucalypt Woodland (MU45) is not
included in the final determination as a constituent vegetation type of the EEC.
For the purposes of this assessment, the smaller patches of swamp like vegetation, too
small to include in the vegetation mapping of the Study Area and described further in
Section Error! Reference source not found., have been included in the assessment
below. An accurate area of coverage of this swamp like vegetation is not possible and
has not been included in the figures quoted.

The Study Area contains approximately 62.39 ha of Coastal Upland Swamp EEC.
Approximately 494.94 ha of the EEC occurs within 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
N/A
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
N/A
c) In the case of a critically endangered or 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
Dendrobium Area 3B Terrestrial Ecology Assessment
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(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.
Potential impacts from the Proposal on Coastal Upland Swamps in the Study Area
include the following:
 At the magnitudes of predicted curvatures and strains, fracturing of the bedrock
beneath the swamps would occur as the result of extraction of the proposed
longwalls;
 Increased ponding above the centrelines of the longwalls;
 Decreased water levels above the chain pillars and longwall goaf edges.
 Should changes in the water level within Upland Swamps occur, this may impact on
the distribution of local vegetation within the swamps.
The Study Area contains approximately 62.39 ha of the Coastal Upland Swamp EEC.
The Proposal is unlikely to adversely or substantially effect the extent and vegetation
composition of the community, such that a local occurrence is placed at risk of extinction
based on the following:
 Upland Swamps within the Locality that would not be impacted by the Proposal are
within conservation reserves;
 It is unlikely that all Upland Swamps within the Study Area will be impacted by the
Proposal. The surfaces of the swamps are free draining, and MSEC (2012)
predictions do not anticipate that significant changes in water levels would occur as
a result of differential subsidence or tilt. As such, significant long-term changes to
species composition within Upland Swamps in the Study Area are unlikely to occur.
 Most of the Upland Swamps within the Study Area are Headwater Swamps.
Headwater swamps may be subjected to visible fracturing due to subsidence
effects. The fracturing however, is likely to coincide with sandstone that already
contains naturally, well weathered bedding planes and fractures due to the long
period of exposure and weathering of such features. Therefore it is predicted that
further subsidence induced bedrock fracturing below these swamps is likely to be
insignificant in terms of geochemical and/or hydrologic impacts (Ecoengineers
(2012).
 Upland Swamps within the Locality which have previously been mined beneath have
shown little evidence of subsidence impacts. Over 500 swamps have been directly
mined beneath on the Woronora Plateau. Studies of the swamps in the Dendrobium
Mine area have found that the overall soil moisture conditions in the swamps, which
have experienced mine subsidence movements, were not significantly different to
swamps which have not experienced mine subsidence movements (IC, 2006, 2007,
2011). The incidence of impacts on Upland Swamps due to longwall mining,
therefore, is low and in some of these cases, the impacts were associated with
natural events or disturbances other than subsidence.
 Previous studies within Upland Swamps in the Southern Coalfield support the low
potential for impacts on Upland Swamps. Examples have been included in Section
6.2.
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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
(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 Study Area contains approximately 62.39 ha of the Coastal Upland Swamp EEC
across thirteen Upland Swamps. Predicted impacts within Upland Swamps may include:
localised vegetation changes, fracturing of bedrock and changes in the water level
within Upland Swamps. It is highly unlikely that all of the Coastal Upland Swamp EEC
within the Study Area will be impacted by the Proposal. Predicted impacts based on
previous studies in the Southern Coalfields, MSEC (2012) and EcoEngineers (2011) report
are expected to be relatively minor and localised (Section 2.5.6).
Fragmentation within Upland Swamps is likely to be non-existent, localised or minor.
No scour or erosion events have been predicted.
Approximately 494.94 ha of the EEC occurs within the Locality (10km radius of the
Study Area). The Study Area therefore equates to 12.60% of the local occurrence of the
EEC occurring within the Locality. The EEC within the Locality occurs in conservation
areas managed by Sydney Catchment Authority and the National Parks and Wildlife
Service. Underground mining has occurred within some of this land, with few, if any
impacts directly associated with mining reported in these swamps.
Given that the Study Area supports 12.60% of the local occurrence of the Upland
Swamps EEC, this area is considered to be important to the long-term survival of the
community in the Locality. However, impacts to Upland Swamps in the Study Area from
the Proposal are likely to be localised, and not all Upland Swamps within the Study Area
are likely to be impacted. The predicted localised impacts are unlikely to remove,
modify, fragment or isolate the EEC in the Study Area to the extent that the long-term
survival of the EEC in the Locality will be affected.

e) Whether the action proposed is likely to have an adverse effect on critical habitat
(either directly or indirectly)
The gazettal of the Upland Swamp vegetation community as an EEC
(http://www.nsw.gov.au/sites/default/files/Government_Gazette_9_March.pdf) makes
no reference to any areas of Critical Habitat for this community.
f)

Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan
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To date, a recovery plan for Upland Swamps EEC has not yet been prepared. The
gazettal
of
the
Upland
Swamp
vegetation
community
as
an
EEC
(http://www.nsw.gov.au/sites/default/files/Government_Gazette_9_March.pdf) makes
no reference to a recovery or threat abatement 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.
Key Threatening Processes listed on the TSC Act relevant to the Proposal include:
 Alteration of habitat following subsidence due to longwall mining;
 Alteration to natural flow regimes of rivers and streams and their floodplains and
wetlands.
The Proposal has the potential to increase the above KTPs on Coastal Upland Swamps in
the Study Area.

Conclusion
The Proposal is not considered likely to result in a significant impact on Coastal Upland
Swamps in the Sydney Basin Bioregion, as:
 The predicted localised impacts of the Proposal on Upland Swamps in the Study
Area are unlikely to remove, modify, fragment or isolate the EEC in the Study Area
to the extent that the long-term survival of the EEC in the Locality will be affected;
 Upland Swamps within the Locality that would not be impacted by the Proposal are
within conservation reserves;
 It is unlikely that all Upland Swamps within the Study Area will be impacted by the
Proposal;
 Significant long-term changes to species composition within Upland Swamps in the
Study Area are unlikely to occur;
 No large scale scour or erosion events are predicted to occur;
 Previous studies within Upland Swamps in the Southern Coalfield support the low
potential for impacts on Upland Swamps. Examples have been included in Section
6.2.
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APPENDIX 4: THREATENED SPECIES LIKELIHOOD OF
OCCURRENCE TABLES
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Table 10. Threatened Flora Likelihood of Occurrence
Species
Acacia baueri ssp.
aspera

EPBC Act

TSC Act

-

V

Acacia bynoeana
Bynoe's Wattle

V

E1

Arthropteris palisotii
Lesser Creeping Fern

-

E1

Caladenia tessellata
Tessellated Spider Orchid

V

E1

Chorizema parviflorum population
Eastern Flame Pea

-

EP

V

V

E

E

Daphnandra sp. C ‘Illawarra’
(Daphnandra johnsonii)
Illawarra Socketwood

E

E

Epacris purpurascens
var. purpurascens

-

V

Grevillea parviflora ssp. parviflora
Small-flower Grevillea

V

V

E

E

Cryptostylis hunteriana
Leafless Tongue
Orchid
Cynanchum elegans
White-flowered Wax Plant

Lepidium hyssopifolium
Aromatic Peppercress
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Habitat
Grows in low heath, often on exposed sandstone ridges. Occurs chiefly in the Blue
Mountains, but also near Mount Keira and reported from Royal National Park. ROTAP: 2RCGrows mainly in heath and dry sclerophyll forest in sandy soils. Mainly south of Dora CreekMorisset area to Berrima and the Illawarra region, west to the Blue Mountains, also recorded
from near Kurri Kurri in the Hunter Valley and from Morton National Park. ROTAP: 3VC-

Likelihood of Occurrence

May be extinct in NSW. Found in rainforest where it usually grows on tree trunks.

Low

The Tessellated Spider Orchid is found in grassy sclerophyll woodland on clay loam or sandy
soils, though the population near Braidwood is in low woodland with stony soil. Known from
the Sydney area (old records), Wyong, Ulladulla and Braidwood in NSW. Populations in
Kiama and Queanbeyan are presumed extinct. ROTAP: 3V
This endangered population has been recorded from between Austinmer and Albion Park in
the local government areas of Wollongong and Shellharbour. All known sites (excluding the
site at Austinmer) occupy woodland or forest dominated by Eucalyptus tereticornis and/or E.
longifolia. At Austinmer, the species is recorded from a coastal headland.
Grows in swamp-heath on sandy soils, chiefly in coastal districts, south from the Gibraltar
Range. ROTAP: 3VCRecorded from rainforest gullies scrub and steep slopes from the Gloucester district to the
Wollongong area and inland to Mt Dangar. ROTAP: 3ECi
Restricted to rainforest and moist eucalypt forest along rocky hillsides and gullies of the
Illawarra lowlands, occasionally extending onto the upper escarpment slopes on the Illawarra
lowlands where it has been recorded from the local government areas of Shoalhaven, Kiama,
Shellharbour and Wollongong. ROTAP: 2VCi
Grows in sclerophyll forest, scrubs and swamps on sandstone from Gosford and Sydney
districts. ROTAP: 2KCGrows in heathy associations or shrubby woodland, in sandy or light clay soils usually over
shale substrates. Occurs west and south of Sydney from west of Prospect (where now
almost certainly extinct), Kemps Creek and lower Georges River south to Camden, Appin
and Cordeaux Dam, with disjunct northern populations south of Putty and near Cessnock
and Cooranbong, possibly also south of Moss Vale.
The species occurs in a variety of habitats including woodland with a grassy understorey and
grassland. In NSW, there is a small population consisting near Bathurst, two populations
near Bungendore, and one near Crookwell. Historical records also exist from near Armidale
and possibly Cooma.
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Moderate
Yes. Previously recorded in Area 3C
in the Biosis Research (2007) SIS

Low

None

High
Low
Low
High

High

Low

Species
Leucopogon exolasius
Woronora Beard-heath

EPBC Act

TSC Act

V

V

V

V

V

V

V

V

Persoonia bargoensis
Bargo Geebung

V

E

Persoonia hirsuta

E

E

Pimelea spicata
Spiked Rice-flower

E

E

Pomaderris brunnea
Rufous Pomaderris

V

V

Pterostylis gibbosa
Illawarra Greenhood

E

E

Pterostylis saxicola
Sydney Plains Greenhood

E

E

Pultenaea aristata
Prickly Bush-pea

V

V

Senna acclinis
Rainforest Cassia

-

E

Solanum celatum

-

E

Melaleuca biconvexa
Biconvex Paperbark
Melaleuca deanei
Dean's Melaleuca
Persoonia acerosa
Mossy Geebung
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Habitat
Grows in woodland on sandstone. Restricted to the Woronora and Grose Rivers and Stokes
Creek, Royal National Park. ROTAP: 2VCBiconvex Paperbark generally grows in damp places, often near streams or low-lying areas
on alluvial soils of low slopes or sheltered aspects. Scattered and dispersed populations
found in the Jervis Bay area in the south and the Gosford-Wyong area in the north.

Likelihood of Occurrence

Grows in wet heath on sandstone in coastal districts from Berowra to Nowra. ROTAP: 3RC-

Moderate to High

Occurs in heath or dry sclerophyll forest on sandstone, from central Blue Mountains south to
Hill Top. ROTAP: 2VCOccurs in woodland to dry sclerophyll forest, on sandstone and laterite. Restricted to the
Bargo area; between Picton, Douglas Park, Yanderra, Cataract River and Thirlmere.
ROTAP: 2V
The Hairy Geebung is found in sandy soils in dry sclerophyll open forest, woodland and
heath on sandstone.
Grows on the coast from Lansdowne to Shellharbour and inland to Penrith. In western
Sydney, restricted to Cumberland Plain, including disturbed areas that do not support native
vegetation. In the coastal Illawarra it occurs commonly in Coast Banksia Open Woodland.
ROTAP: 3ECi
Brown Pomaderris grows in moist woodland or forest on clay and alluvial soils of flood plains
and creek lines in association with Eucalyptus amplifolia, Angophora floribunda, Acacia
parramattensis, Bursaria spinosa and Kunzea ambigua. ROTAP: 2VCGrows in open forest or woodland, on flat or gently sloping land with poor drainage. Known
from a small number of populations in the Hunter region (Milbrodale), the Illawarra region
(Albion Park and Yallah) and the Shoalhaven region (near Nowra). ROTAP: 2E
Restricted to western Sydney between Freemans Reach in the north and Picton in the south.
Most commonly found growing in small pockets of shallow soil in depressions on sandstone
rock shelves above cliff lines. The vegetation communities above the shelves where
Pterostylis saxicola occurs are sclerophyll forest or woodland on shale/sandstone transition
soils or shale soils.
Grows in moist, dry sclerophyll woodland to heath on sandstone, specifically the drier areas
of Upland Swamps. Restricted to the Woronora Plateau, a small area between Helensburgh,
south of Sydney, and Mt Keira above Wollongong. ROTAP: 2V
Coastal districts and adjacent tablelands of NSW from the Illawarra in NSW to Queensland.
Grows in or on the edges of subtropical and dry rainforest. ROTAP: 3RCGrows on hills and slopes in eucalypt woodland; commonly found after fire or disturbance.
Restricted to an area from Wollongong to a little south of Nowra and west to Bungonia
Nature Reserve.
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High
Low

High
Low
Moderate to High
Low

Low
Low

Low
Yes. Recorded in field survey, and
previously recorded in Biosis
Research (2007) SIS
Low
Low

Species
Thelymitra sp.
Kangaloon
Kangaloon Sun-orchid

EPBC Act

TSC Act

Z

-
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Habitat
Recorded from shallow black peaty soil in coastal heath on sandstone. Thelymitra sp.
Kangaloon is a terrestrial orchid endemic to New South Wales, and is known from three
locations near Robertson in the Southern Highlands.
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Likelihood of Occurrence
Low

Table 11. Threatened Fauna Likelihood of Occurrence
Scientific Name
Mixophyes
iteratus

Common
Name
Giant
Barred Frog

TSC Act

EPBC Act

E

E

Heleioporus
australiacus

Giant
Burrowing
Frog

V

V

Litoria aurea

Green and
Golden Bell
Frog

E

V

Litoria Littlejohni

Littlejohn’s
Tree Frog

V

V

Pseudophryne
australis

Redcrowned
Toadlet

V

-

Mixophyes
balbus

Stuttering
Frog

E

V

Botaurus
poiciloptilus

Australasian
Bittern

E

E

Likelihood of
Occurrence

Habitat
Coast and ranges from south-eastern Queensland to the Hawkesbury River in NSW. Considered to have
disappeared south of the Hawkesbury and there are no recent records from the Blue Mountains. Giant
Barred Frogs forage and live amongst deep, damp leaf litter in rainforests, moist eucalypt forest and nearby
dry eucalypt forest, at elevations below 1000 m.
Prefers hanging swamps on sandstone shelves adjacent to perennial non-flooding creeks (Daly 1996,
Recsei 1996). Can also occur within shale outcrops within sandstone formations. In the southern part of its
range can occur in wet and dry forests, montane sclerophyll woodland and montane riparian woodland
(Daly 1996). Individuals can be found around sandy creek banks or foraging along ridge-tops during or
directly after heavy rain. Males often call from burrows located in sandy banks next to water (Barker 1995).
Inhabits marshes, dams and stream-sides, particularly those containing bullrushes (Typha spp.) or
spikerushes (Eleocharis spp.). Optimum habitat includes water-bodies that are un-shaded, free of
predatory fish such as Plague Minnow (Gambusia holbrooki), have a grassy area nearby and diurnal
sheltering sites available.
Occurs in wet and dry sclerophyll forests associated with sandstone outcrops between 280 and 1000 m on
the eastern slopes of the Great Dividing Range (Barker, 1995). Prefers rock flowing streams, but
individuals have also been collected from semi-permanent dams with some emergent vegetation (Barker,
1995). Forages both in the tree canopy and on the ground, and has been observed sheltering under rocks
on high exposed ridges during summer. It is not known from coastal habitats.
Occurs on wetter ridge tops and upper slopes of sandstone formations on which the predominant
vegetation is dry open forests and heaths. This species typically breeds within small ephemeral creeks that
feed into larger semi-perennial streams. After rain these creeks are characterised by a series of shallow
pools lined by dense grasses, ferns and low shrubs (Thumm, 1997).
This species is usually associated with mountain streams, wet mountain forests and rainforests (Barker,
1995). It rarely wanders very far from the banks of permanent forest streams, although it will forage on
nearby forest floors. Eggs are deposited in leaf litter on the banks of streams and are washed into the
water during heavy rains (Barker, 1995).
The Australasian Bitterns is widespread but uncommon over south-eastern Australia. In NSW they may be
found over most of the state except for the far north-west. Favours permanent freshwater wetlands with tall,
dense vegetation, particularly bullrushes (Typha spp.) and spikerushes (Eleoacharis spp.).
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Ninox connivens

TSC Act
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Barking Owl

V

-

Coracina lineata
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Cuckoo
Shrike

V

-

Ixobrychus
flavicollis

Black Bittern

V

-

V

-

-
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Melithreptus
gularis gularis
Monarcha
melanopsis

Blackchinned
Honeyeater
Black-faced
Monarch

Oxyura australis

Blue-billed
Duck

V

-

Burhinus
grallarius

Bushstone
curlew

E

-

Climacteris
picumnus
victoriae

Brown
Treecreeper

V

-

Ardea ibis

Cattle Egret

Stagonopleura
guttata

Diamond
Firetail

V

-

Dasyornis
brachypterus

Eastern
Bristlebird

E

E

M

Likelihood of
Occurrence

Habitat
Generally found in open forests, woodlands, swamp woodlands and dense scrub. Can also be found in the
foothills and timber along watercourses in otherwise open country (Pizzey, 1997).
Rainforest, eucalypt forests and woodlands, clearings in secondary growth, swamp woodlands and timber
along watercourses. They are usually seen in pairs or small flocks foraging among foliage of trees for
insects and fruit. They are active birds, frequently moving from tree to tree.
Usually found on coastal plains below 200 m. Often found along timbered watercourses, in wetlands with
fringing trees and shrub vegetation. The sites where they occur are characterized by dense waterside
vegetation.
Occupies mostly upper levels of drier open forests or woodlands dominated by box and ironbark eucalypts,
especially Mugga Ironbark (Eucalyptus sideroxylon), White Box (E. albens), Inland Grey Box (E.
microcarpa), Yellow Box (E. melliodora) and Forest Red Gum (E. tereticornis).
A migratory species found during the breeding season in damp gullies in temperate rainforests. Disperses
after breeding into more open woodland (Pizzey, 1997).
The Blue-billed Duck is endemic to south-eastern and south-western Australia. It is widespread in NSW,
but most common in the southern Murray-Darling Basin area. Birds disperse during the breeding season to
deep swamps up to 300 km away. It is generally only during summer or in drier years that they are seen in
coastal areas. The Blue-billed Duck prefers deep water in large permanent wetlands and swamps with
dense aquatic vegetation.
The Bush Stone-curlew is found throughout Australia except for the central southern coast and inland, the
far south-east corner, and Tasmania. Only in northern Australia is it still common however and in the southeast it is either rare or extinct throughout its former range. Inhabits open forests and woodlands with a
sparse grassy groundlayer and fallen timber. Largely nocturnal, being especially active on moonlit nights.
Found in eucalypt woodlands (including Box-Gum Woodland) and dry open forest of the inland slopes and
plains inland of the Great Dividing Range; mainly inhabits woodlands dominated by stringybarks or other
rough-barked eucalypts, usually with an open grassy understorey, sometimes with one or more shrub
species; also found in mallee and River Red Gum (Eucalyptus camaldulensis) Forest bordering wetlands
with an open understorey of acacias, saltbush, lignum, cumbungi and grasses.
Occurs in tropical and temperate grasslands, wooded lands and terrestrial wetlands (Marchant, 1990).
Feeds exclusively on the ground, on ripe and partly-ripe grass and herb seeds and green leaves, and on
insects (especially in the breeding season). Found in grassy eucalypt woodlands, including Box-Gum
Woodlands and Snow Gum Eucalyptus pauciflora Woodlands. Also occurs in open forest, mallee, Natural
Temperate Grassland, and in secondary grassland derived from other communities.
Found in coastal woodlands, dense scrub and heathlands, particularly where it borders taller woodlands
(Pizzey and Knight 1997).
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Pezoporus
wallicus wallicus

Eastern
Ground
parrot

V

-

Petroica
phoenicea

Flame
Robin

V

-

Apus pacificus

Fork tailed
Swift

-

M

Stictonetta
naevosa

Freckled
Duck

V

-

Callocephalon
fimbriatum

Gang-gang
Cockatoo

V

-

Calyptorhynchus
lathami

Glossy
BlackCockatoo

V

-

Tyto capensis

Grass Owl

V

-

Likelihood of
Occurrence

Habitat
The eastern subspecies (wallicus) inhabits south-eastern Australia from southern Queensland through
NSW to western Victoria. In NSW populations have declined and contracted to islands of coastal or
subcoastal heathland and sedgeland habitats. The species is found in small numbers on the north coast
(Broadwater, Bundjalung, Yuraygir NPs) and Myall Lakes on the central coast. The largest populations
occur on the NSW south coast, particularly Barren Grounds NR, Budderoo NP, the Jervis Bay area and
Nadgee NR.
Flame Robins are found in a broad coastal band from southern Queensland to just west of the South
Australian border (Australian Museum 2009). The species is also found in Tasmania. The preferred habitat
in summer includes eucalyptus forests and woodland, whilst in winter prefers open woodlands and
farmlands. It is considered migratory. The Flame Robin breeds from about August to January (Morcombe
2003).
The Fork-tailed Swift is almost exclusively aerial, flying from less then 1 m to at least 300 m above
ground and probably much higher.
The freckled duck breeds in permanent fresh swamps that are heavily vegetated. Found in fresh or salty
permanent open lakes, especially during drought. Often seen in groups on fallen trees and sand spits
(Simpson, 1996).
In summer, occupies tall montane forests and woodlands, particularly in heavily timbered and mature wet
sclerophyll forests (Higgins 1999). Also occur in subalpine Snow Gum woodland and occasionally in
temperate or regenerating forest (Forshaw 1981). In winter, occurs at lower altitudes in drier, more open
eucalypt forests and woodlands, particularly in box-ironbark assemblages, or in dry forest in coastal areas
(Shields 1992). It requires tree hollows in which to breed (Gibbons 1997).
Inhabits forest with low nutrients, characteristically with key Allocasuarina spp. Tends to prefer drier forest
types (NPWS, 1999) with a middle stratum of Allocasuarina below Eucalyptus or Angophora. Often
confined to remnant patches in hills and gullies (Higgins 1999). Breed in hollows stumps or limbs, either
living or dead (Higgins and Davies 1996). Endangered population in the Riverina.
Grass Owls have been recorded occasionally in all mainland states of Australia but are most common in
northern and north-eastern Australia. In NSW they are more likely to be resident in the north-east. Grass
Owls are found in areas of tall grass, including grass tussocks, in swampy areas, grassy plains, swampy
heath, and in cane grass or sedges on flood plains
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Ardea alba

Common
Name

TSC Act
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Great Egret

-

M

Hooded
Robin

V

-

Latham’s
Snipe

-

M

Hieraaetus
morphnoides

Little Eagle

V

-

Glossopsitta
pusilla

Little
Lorikeet

V

-

Sterna albifrons

Little Tern

E

M

Tyto
novaehollandiae

Masked Owl

V

-

Pachycephala
olivacea

Olive
Whistler

V

-

Melanodryas
cucullata
cucullata
Gallinago
hardwickii

Likelihood of
Occurrence

Habitat
Terrestrial wetlands, estuarine and littoral habitats and moist grasslands. Inland, prefer permanent
waterbodies on floodplains; shallows of deep permanent lakes (either open or vegetated), semi-permanent
swamps with tall emergent vegetation and herb dominated seasonal swamps with abundant aquatic flora.
Also regularly use saline habitats including mangrove forests, estuarine mudflats, saltmarshes, bare
saltpans, shallows of salt lakes, salt fields and offshore reefs. Breeding requires wetlands with fringing
trees in which to build nests including mangrove forest, freshwater lakes or swamps and rivers (Marchant,
1990).
Prefers lightly wooded country, usually open eucalypt woodland, acacia scrub and mallee, often in or near
clearings or open areas. Requires structurally diverse habitats featuring mature eucalypts, saplings, some
small shrubs and a ground layer of moderately tall native grasses.
Typically found on wet soft ground or shallow water with good cover of tussocks. Often found in wet
paddocks, seepage areas below dams (Pizzey 1997).
Most abundant in lightly timbered areas with open areas nearby. Often recorded foraging in grasslands,
crops, treeless dune fields, and recently logged areas. May nest in farmland, woodland and forest in tall
trees (Marchant and Higgins 1993).
Distributed in forests and woodlands from the coast to the western slopes of the Great Dividing Range in
NSW, extending westwards to the vicinity of Albury, Parkes, Dubbo and Narrabri. Mostly occur in dry, open
eucalypt forests and woodlands. They feed primarily on nectar and pollen in the tree canopy. Nest hollows
are located at heights of between 2 m and 15 m, mostly in living, smooth-barked eucalypts. Most breeding
records come from the western slopes (NSW Scientific Committee 2008).
Little Tern is found on the north, east and south-east Australian coasts, from Shark Bay in Western
Australia to the Gulf of St Vincent in South Australia. In NSW, it arrives from September to November,
occurring mainly north of Sydney, with smaller numbers found south to Victoria. Nests in small, scattered
colonies in low dunes or on sandy beaches just above high tide mark near estuary mouths or adjacent to
coastal lakes and islands (DECC 2005).
Inhabits a diverse range of wooded habitat that provide tall or dense mature trees with hollows suitable for
nesting and roosting (Higgins, 1999). Mostly recorded in open forest and woodlands adjacent to cleared
lands. Nest in hollows, in trunks and in near vertical spouts or large trees, usually living but sometimes
dead (Higgins, 1999). Nest hollows are usually located within dense forests or woodlands (Gibbons, 1997).
Masked owls prey upon hollow-dependent arboreal marsupials, but terrestrial mammals make up the
largest proportion of the diet (Gibbons, 1997, Higgins, 1999).
The Olive Whistler inhabits the wet forests on the ranges of the east coast. It has a disjunct distribution in
NSW chiefly occupying the beech forests around Barrington Tops and the MacPherson Ranges in the
north and wet forests from Illawarra south to Victoria. In the south it is found inland to the Snowy Mountains
and the Brindabella Range. Mostly inhabit wet forests above about 500m.

Dendrobium Area 3B Terrestrial Ecology Assessment

Page 180

Low to Moderate

Moderate
Low
Moderate

Moderate

Low

High

Previously recorded in
Study Area (Biosis
Research 2007). High.

Scientific Name

Neophema
chrysogaster

Common
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Orangebellied
Parrot

TSC Act
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Grantiella picta

Painted
Honey Eater

V

-

Rostratula
benghalensis

Painted
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(Australian
subspecies)
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Petroica
rodinogaster

Pink Robin

V
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Ninox strenua

Powerful
Owl

V

-

Merops ornatus

Rainbow
Bee-eater

-

M

Likelihood of
Occurrence

Habitat
The Orange-bellied Parrot breeds in the south-west of Tasmania and migrates in autumn to spend the
winter on the mainland coast of south-eastern South Australia and southern Victoria. There are occasional
reports from NSW, with the most recent records from Shellharbour and Maroubra in May 2003. It is
expected that NSW habitats may be more frequently utilised than observations suggest. Typical winter
habitat is saltmarsh and strandline/foredune vegetation communities either on coastlines or coastal
lagoons. Spits and islands are favoured but they will turn up anywhere within these coastal regions. The
species can be found foraging in weedy areas associated with these coastal habitats or even in totally
modified landscapes such as pastures, seed crops and golf courses.
The Painted Honeyeater is nomadic and occurs at low densities throughout its range. The greatest
concentrations of the bird and almost all breeding occurs on the inland slopes of the Great Dividing Range
in NSW, Victoria and southern Queensland. During the winter it is more likely to be found in the north of its
distribution. Inhabits Boree, Brigalow and Box-Gum Woodlands and Box-Ironbark Forests.
In NSW, this species has been recorded at the Paroo wetlands, Lake Cowell, Macquarie Marshes and
Hexham Swamp. Most common in the Murray-Darling Basin. Prefers fringes of swamps, dams and nearby
marshy areas where there is a cover of grasses, lignum, low scrub or open timber. Nests on the ground
amongst tall vegetation, such as grasses, tussocks or reeds.
The Pink Robin is found in Tasmania and the uplands of eastern Victoria and far south-eastern NSW,
almost as far north as Bombala. On the mainland, the species disperses north and west and into more
open habitats in winter, regularly as far north as the ACT area, and sometimes being found as far north as
the central coast of NSW. Inhabits rainforest and tall, open eucalypt forest, particularly in densely
vegetated gullies.
Occupies wet and dry eucalypt forests and rainforests. Can occupy both un-logged and lightly logged
forests as well as undisturbed forests where it usually roosts on the limbs of dense trees in gully areas. It is
most commonly recorded within Red Turpentine in tall open forests and Black She-oak within open forests
(Debus, 1994;Debus, 1994). Large mature trees with hollows at least 0.5 m deep are required for nesting
(Garnett, 1992). Tree hollows are particularly important for the Powerful Owl because a large proportion of
the diet is made up of hollow-dependent arboreal marsupials (Gibbons, 1997). Nest trees for this species
are usually emergent with a diameter at breast height of at least 100 cm (Gibbons, 1997).
Usually occurs in open or lightly timbered areas, often near water (Higgins, 1999).
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Sooty Owl

V

-
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Squaretailed Kite

V

-

Likelihood of
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Habitat
The Regent Honeyeater mainly inhabits temperate woodlands and open forests of the inland slopes of
south-east Australia. Birds are also found in drier coastal woodlands and forests in some years. has
contracted dramatically in the last 30 years to between north-eastern Victoria and south-eastern
Queensland. There are only three known key breeding regions remaining: north-east Victoria (ChilternAlbury), and in NSW at Capertee Valley and the Bundarra-Barraba region. In NSW the distribution is very
patchy and mainly confined to the two main breeding areas and surrounding fragmented woodlands. In
some years flocks converge on flowering coastal woodlands and forests.
Coast and ranges of eastern NSW and Queensland, from Newcastle to Cape York. Vagrants are
occasionally found further south to Victoria. Rose-crowned Fruit-doves occur mainly in sub-tropical and dry
rainforest and occasionally in moist eucalypt forest and swamp forest, where fruit is plentiful.
Migratory species that prefers dense, moist undergrowth of tropical rainforests and scrubs. During
migration it can stray into gardens and more open areas (Pizzey, 1997).
Migratory species that occurs in coastal forests, woodlands and scrubs during migration. Breeds in heavily
vegetated gullies (Pizzey, 1997).
In NSW Scarlet Robin occur from the coast to the inland slopes. After breeding, some Scarlet Robins
disperse to the lower valleys and plains of the tablelands and slopes. Some birds may appear as far west
as the eastern edges of the inland plains in autumn and winter.
Often found in tall old-growth forests, including temperate and subtropical rainforests. In NSW mostly found
on escarpments with a mean altitude <500 m. Nests and roosts in hollows of tall emergent trees, mainly
eucalypts (Higgins 1999) often located in gullies (Gibbons and Lindenmayer 1997). Nests have been
located in trees 125 to 161 centimetres in diameter (Gibbons and Lindenmayer 1997).
The Speckled Warbler lives in a wide range of Eucalyptus dominated communities that have a grassy
understorey, often on rocky ridges or in gullies. Typical habitat would include scattered native tussock
grasses, a sparse shrub layer, some eucalypt regrowth and an open canopy.
Typically inhabits coastal forested and wooded lands of tropical and temperate Australia (Marchant and
Higgins 1993). In NSW it is often associated with ridge and gully forests dominated by Eucalyptus
longifolia, Corymbia maculata, E. elata or E. smithii (NPWS 1999f). Individuals appear to occupy large
hunting ranges of more than 100
km2. They require large living trees for breeding, particularly near water with surrounding woodland /forest
close by for foraging habitat. Nest sites are generally located along or near watercourses, in a tree fork or
on large horizontal limbs (Marchant and Higgins 1993).

Dendrobium Area 3B Terrestrial Ecology Assessment

Page 182

High

Moderate
Low
High
Known

High

Moderate

High

Scientific Name
Ptilinopus
superbus

Common
Name

TSC Act

EPBC Act

Likelihood of
Occurrence

Habitat
The Superb Fruit-dove occurs principally from north-eastern in Queensland to north-eastern NSW. It is
much less common further south, where it is largely confined to pockets of suitable habitat as far south as
Moruya. There are records of vagrants as far south as eastern Victoria and Tasmania. Inhabits rainforest
and similar closed forests where it forages high in the canopy, eating the fruits of many tree species such
as figs and palms. It may also forage in eucalypt or acacia woodland where there are fruit-bearing trees.
The Swift Parrot occurs in woodlands and forests of NSW from May to August, where it feeds on eucalypt
nectar, pollen and associated insects (Forshaw, 1981). The Swift Parrot is dependent on flowering
resources across a wide range of habitats in its wintering grounds in NSW (Shields, 1992). This species is
migratory, breeding in Tasmania and also nomadic, moving about in response to changing food availability
(Pizzey, 1997).
Occurs in open woodlands and eucalypt forests with a ground cover of grasses and under storey of low
shrubs (Morris, 1980). Generally found in the foothills of the Great Divide, including steep rocky ridges and
gullies (Higgins, 1999). Nest in hollow-bearing trees, either dead or alive; also in hollows in tree stumps.
Prefer to breed in open grassy forests and woodlands, and gullies that are moist (Higgins, 1999).
Inhabits wide variety of dry eucalypt forests and woodlands, usually with either shrubby under storey or
grassy ground cover or both, in all climatic zones of Australia (Higgins and Peter 2002). Usually in areas
with rough-barked trees, such as stringybarks or ironbarks, but also in paperbarks or mature Eucalypts with
hollows.
Low vegetation in salty coastal and inland areas and crops. Runs along ground and is found in local flocks
in Winter.

Subperb
Fruit Dove

V

-

Lathamus
discolor

Swift Parrot

E

E

Neophema
pulchella

Turquoise
Parrot

V

-

Daphoenositta
chrysoptera

Varied
Sittella

V

-

Epthianura
albifrons
Epthianura
albifrons

Whitefronted Chat
Whitethroated
Needletail
Wompoo
Fruit-Dove
Cumberland
Plain Land
Snail

V

-

V

-

Low vegetation in salty coastal and inland areas and crops. Runs along ground and is found in local flocks
in Winter.

Low

V

-

Distributed north of the Hunter River in NSW on the coast and coastal ranges. Inhabits rainforest, monsoon
forest, adjacent eucalypt forest and brush box forest Pizzey and Knight 2007).

Moderate.

E

-

Lives in a very small area on the Cumberland Plain west of Sydney, from Richmond and Windsor south to
Picton and from Liverpool west to the Hawkesbury and Nepean Rivers at the base of the Blue Mountains.

Low

-

The Giant Dragonfly is found along the east coast of NSW from the Victorian border to northern NSW. It is
not found west of the Great Dividing Range. There are known occurrences in the Blue Mountains and
Southern Highlands, in the Clarence River catchment, and on a few coastal swamps from north of Coffs
Harbour to Nadgee in the south (DECCW undated b). Live in permanent swamps and bogs with some free
water and open vegetation. Adults emerge from late October and are short-lived, surviving for one summer
after emergence.

Known

Ptilinopus
magnificus
Meridolum
corneovirens

Petalura gigantea

Giant
Dragonfly

E
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V

V
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Habitat
Found in rocky areas in a wide variety of habitats including rainforest gullies, wet and dry sclerophyll forest,
open woodland and rocky outcrops in semi-arid country. Commonly sites have a northerly aspect with
numerous ledges, caves and crevices (Eldridge, 1995).
Eastern Bent-wing Bats occur along the east and north-west coasts of Australia. Caves are the primary
roosting habitat, but also use derelict mines, storm-water tunnels, buildings and other man-made
structures.
The Eastern Cave Bat is found in a broad band on both sides of the Great Dividing Range from Cape York
to Kempsey, with records from the New England Tablelands and the upper north coast of NSW. The
western limit appears to be the Warrumbungle Range, and there is a single record from southern NSW,
east of the ACT. cave-roosting species that is usually found in dry open forest and woodland, near cliffs or
rocky overhangs; has been recorded roosting in disused mine workings, occasionally in colonies of up to
500 individuals.
Inhabit sclerophyll forests, preferring wet habitats where trees are more than 20 m high (Churchill, 1998).
Two observations have been made of roosts in stem holes of living eucalypts (Phillips, 1995). There is
debate about whether or not this species moves to lower altitudes during winter, or whether they remain
sedentary but enter torpor (Menkhorst, 1995). This species also appears to be highly mobile and records
showing movements of up to 12 km between roosting and foraging sites (Menkhorst, 1995).
Most records are from dry eucalypt forests and woodlands to the east of the Great Dividing Range.
Appears to roost in trees, but little is known of this species' habits (Allison, 1995 Churchill, 1998).
Inhabits rainforest through to sclerophyll forest and tree heath. Banksias and myrtaceous shrubs and trees
are a favoured food source. Will often nest in tree hollows, but can also construct its own nest (Turner,
1995). Because of its small size it is able to utilise a range of hollow sizes including very small hollows
(Gibbons, 1997). Individuals will use a number of different hollows and an individual has been recorded
using up to 9 nest sites within a 0.5ha area over a 5 month period (Ward, 1990).
The Golden-tipped Bat is distributed along the east coast of Australia in scattered locations from Cape York
Peninsula in Queensland to south of Eden in southern NSW. Also occurs in New Guinea. Found in
rainforest and adjacent wet and dry sclerophyll forest up to 1000m. Also recorded in tall open forest,
Casuarina-dominated riparian forest and coastal Melaleuca forests.
Prefer moist gullies in mature coastal forests and rainforests, between the Great Dividing Range and the
coast. They are only found at low altitudes below 500 m (Churchill, 1998). In dense environments they
utilise natural and human-made opening in the forest for flight paths. Creeks and small rivers are favoured
foraging habitat (Hoye, 1995). This species roosts in hollow tree trunks and branches (Churchill, 1998).
This species is a canopy-feeding frugivore and nectarivore of rainforests, open forests, woodlands,
melaleuca swamps and banksia woodlands. Bats commute daily to foraging areas, usually within 15 km of
the day roost (Tidemann 1995) although some individuals may travel up to 70 km (Augee 1999).
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Habitat
Inhabits eucalypt forests and woodlands. The suitability of these forests for habitation depends on the size
and species of trees present, soil nutrients, climate and rainfall (Reed 1990).
Located in a variety of drier habitats, including the dry sclerophyll forests and woodlands to the east and
west of the Great Dividing Range (Hoye 1995). Can also be found on the edges of rainforests and in wet
sclerophyll forests (Churchill 1998). This species roosts in caves and mines in groups of between 3 and 37
individuals (Churchill 1998).
East coast and ranges of Australia from Cape York in Queensland to Wollongong in NSW. Moist eucalypt
forest, rainforest, vine thicket, wet and dry sclerophyll forest, Melaleuca swamps, dense coastal forests and
banksia scrub. Generally found in well-timbered areas.
Inhabits coastal heath and wet and dry sclerophyll forests. Generally found in areas with rainfall greater
than 760 mm. Requires relatively thick ground cover where the soil is light and sandy (Johnston, 1995).
The New Holland Mouse currently has a disjunct, fragmented distribution across Tasmania, Victoria, New
South Wales and Queensland. Across the species’ range the New Holland Mouse is known to inhabit open
heathlands, open woodlands with a heathland understorey.
Once occurred from north-eastern NSW to the Bega area in the southeast. Their range is now confined to
the coast and ranges of central and northern NSW from the Gosford district to the Queensland border.
Preferred habitat is moist eucalypt forest with thick, shrubby understorey, often with nearby grassy areas,
rainforest margins and occasionally drier eucalypt forest
Sparse to patchy distribution from Victoria to ACT in dry sclerophyll forest on ridges with heath and tussock
grass understorey, coastal heath and sub-alpine heath
Prefers sandy soils with scrubby vegetation and/or areas with low ground cover that are burn from time to
time (Braithwaite, 1995). A mosaic of post fire vegetation is important for this species (Maxwell, 1996).
The Large-footed Myotis is found in the coastal band from the north-west of Australia, across the top-end
and south to western Victoria. Generally roost in groups of 10 - 15 close to water in caves, mine shafts,
hollow-bearing trees, storm water channels, buildings, under bridges and in dense foliage.
Spotted-tailed Quoll is found on the east coast of NSW, Tasmania, eastern Victoria and north-eastern
Queensland.
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Scientific Name

Common
Name

TSC Act

EPBC Act

Petaurus
norfolcensis

Squirrel
Glider

V

-

Petaurus
australis

Yellowbellied
Glider

V

-

Saccolaimus
flaviventris

Yellowbellied
sheathtail
bat

V

-

Hoplocephalus
bungaroides

Broadheaded
Snake

E

V

Varanus
rosenbergi

Rosenberg’s
Goanna

V

-

Likelihood of
Occurrence

Habitat
Generally occurs in dry sclerophyll forests and woodlands but is absent from dense coastal ranges in the
southern part of its range (Suckling, 1995). Requires abundant hollow bearing trees and a mix of eucalypts,
banksias and acacias (Quin, 1995). There is only limited information available on den tree use by Squirrel
gliders, but it has been observed using both living and dead trees as well as hollow stumps (Gibbons,
1997). Within a suitable vegetation community at least one species should flower heavily in winter and one
species of eucalypt should be smooth barked (Menkhorst, 1988). Endangered population in the Wagga
Wagga LGA.
Occur in tall mature eucalypt forest generally in areas with high rainfall and nutrient rich soils. Forest type
preferences vary with latitude and elevation; mixed coastal forests to dry escarpment forests in the north;
moist coastal gullies and creek flats to tall montane forests in the south. Found along the eastern coast to
the western slopes of the Great Dividing Range, from southern Queensland to Victoria.
The Yellow-bellied Sheathtail-bat is a wide-ranging species found across northern and eastern Australia. In
the most southerly part of its range - most of Victoria, south-western NSW and adjacent South Australia - it
is a rare visitor in late summer and autumn. There are scattered records of this species across the New
England Tablelands and North West Slopes. Roosts singly or in groups of up to six, in tree hollows and
buildings; in treeless areas they are known to utilise mammal burrows.
Mainly occurs in association with communities occurring on Triassic sandstone within the Sydney Basin.
Typically found among exposed sandstone outcrops with vegetation types ranging from woodland to heath.
Within these habitats they generally use rock crevices and exfoliating rock during the cooler months and
tree hollows during summer (Webb, 1996 Webb, 1998).
This species is a Hawkesbury/Narrabeen sandstone outcrop specialist (Wellington, 1985). Occurs in
coastal heaths, humid woodlands and both wet and dry sclerophyll forests (Cogger, 1992).
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APPENDIX 5: FAUNA RECORDED (NICHE 2012)
Table 12: Fauna Recorded During Current Survey
Common Name

Scientific Name

Family

Common Eastern Froglet

Crinia signifera

Myobatrachidae

Eastern Banjo Frog

Limnodynastes dumerilii dumerilii

Myobatrachidae

Blue Mountains Tree Frog

Litoria citropa

Hylidae

Freycinet's Frog

Litoria freycineti

Hylidae

Lesueur's Frog

Litoria lesueuri

Hylidae

Littlejohn's Tree Frog

Litoria littlejohni

Hylidae

Leaf Green River Tree Frog

Litoria nudidigita

Hylidae

Peron's Tree Frog

Litoria peronii

Hylidae

Haswell's Froglet

Paracrinia haswelli

Myobatrachidae

Red-crowned Toadlet

Pseudophryne australis

Myobatrachidae

Eastern Spinebill

Acanthorhynchus tenuirostris

Meliphagidae

Gang-gang Cockatoo

Callocephalon fimbriatum

Cacatuidae

Australian Raven

Corvus coronoides

Corvidae

Laughing Kookaburra

Dacelo novaeguineae

Alcedinidae

Superb Fairy-wren

Malurus cyaneus

Maluridae

Superb Lyrebird

Menura novaehollandiae

Menuridae

Southern Boobook

Ninox novaeseelandiae

Strigidae

Common Bronzewing

Phaps chalcoptera

Columbidae

Tawny Frogmouth

Podargus strigoides

Podargidae

Macquaria australasica

Percichthyidaea

Cat*

Felis catus

Felidae

Common Wombat

Vombatus ursinus

Vombatidae

Fox*

Vulpes vulpes

Canidae

Swamp Wallaby

Wallabia bicolor

Macropodidae

Grey-headed Flying-fox

Pteropus poliocephalus

Pteropodidae

Eastern Small-eyed Snake

Cryptophis nigrescens

Elapidae

Copper-tailed Skink

Ctenotus taeniolatus

Scincidae

Lesueur's Velvet Gecko

Oedura lesueurii

Gekkonidae

Amphibians

Birds

Fish
Macquarie Perch
Mammals

Reptiles

Key: Species in bold are threatened species; * = introduced species
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