Ulan Coal Mines Limited
.

Ecological Assessment

Modification of Ulan Coal — Continued
Operations

North 1 Underground Mining Area,
Minor Modifications to Ulan No.3 and
Ulan West Mine Plans and Proposed
Concrete Batching Plant

.
April 2011

Umwelt

Environmental Consultants



Ecological Assessment
Modification of Ulan Coal - Continued
Operations
North 1 Underground Mining Area, Minor
Modifications to Ulan No.3 and Ulan West Mine
Plans and Proposed Concrete Batching Plant

Prepared by
Umwelt (Australia) Pty Limited
on behalf of

Ulan Coal Mines Limited

Project Director: Barbara Crossley
Project Manager: Rebecca Vere
Report No. 2879/R0O2/Final Date: April 2011

Umwelt

Environmental Consultants

2/20 The Boulevarde
PO Box 838
Toronto NSW 2283

Ph: 02 4950 5322

Fax: 02 49505737
Email: mail@umwelt.com.au
Website: www.umwelt.com.au



Ecological Assessment
Modification of Ulan Coal - Continued Operations Table of Contents

1.0

2.0

3.0

4.0

TABLE OF CONTENTS

INTFOAUCTION ..o 1.1
0 A o T o> 4 o ] IR URUPPPPPPPRTP 1.1
2 = 7= o 1qo | €0 1U1 o o PP SUPPPPPPRTP 1.1
1.3 Proposed ModifiCatioNS ........couuuuiiiiiiiieieiieii e 1.1
1.3.1 Proposed North 1 Underground MiNiNg Ar€a.........cccceeveeeeeeiiiinieeeeeeeeseesenenens 1.1
1.3.2 Bobadeen Concrete Batching Plant ... 1.2
1.3.3 Ulan West and Ulan No. 3 Mine Plan Amendments ..........cccccovvveeeiniiieeenennn 1.2
1.4 Project Approval Area and Boundaries.........cccccccvviiiiiiiiiinininnnnnnn. 1.2
1.5 Objectives of the Ecological Assessment.......ccccccvvvvviiiiiiiiiiieiennnn. 1.3
Project Methodology ....cocuvuiiiiiiiiiie e 2.1
2.1 Literature REVIEW ... ..uuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii e 2.1
2,11 PreVvioUS STUdIES. ....coiiuiiie ittt ettt e e s snbae e e e 21
2.1.2 Ulan Coal — Continued Operations Ecological Assessment (Umwelt 2009a)2.2
2.1.3 Ecological Database SEarches ..........cccccoiiiiieiiieieeie e 2.4
2.2 FIeld SUIVEY ... 2.5
A R U | V=V T 11 o SRR 25
2.2.2  Flora SUINVEY MeThOUS .......ccuuiiiiiiiiee ittt 25
2.2.3  Fauna Survey Methods ..........ccocoviiiiiiiiiii 2.6
RESUILS 3.1
0 A e (0] = W =TS U 3.1
0 I A o = T 1= o -SSP 3.1
3.1.2  Vegetation COMMUNITIES ...ccccoiiiiiiiiiiiiiie ettt e e e e e 3.1
3.1.3  Threatened FIOra SPECIES .....ccciiiiiiiiiiite ettt 3.6
3.1.4 Endangered Flora POPUIALIONS ..........ccoiiiiiiiiee et 3.7
3.1.5 Threatened Ecological CommMUNItIES.........ccuvviiiiieeiiiiiiiiieece e 3.7
3.2 FAUNA RESUILS ..uuuiiiiiiiiiiiiiiiii e 3.8
3.2.1 Fauna SPeCies RECOIAEM.........cccuviiiiiiie ettt s e e e e e e e 3.8
3.2.2 Threatened FaunNa SPECIES .......cc.uuuiiiiiieeiiiie et 3.10
3.2.3 Endangered Fauna POpUIAtioNS.........cccoviiiiiiiiieiee e en e e 3.15
IMPACt ASSESSMENT . ...t e 4.1
o R I 1 = To [ ] o = (o £ 4.1
4.1.1 Vegetation REMOVAI .........c.cvviiiiiiee e e e e e e 4.1
4.2 INAIreCt IMPACES .o 4.1
o R o [o [N 1 1= ox (=TT 4.1
4.2.2  SUDSIAENCE IMPACES ...t eee s 4.1
4.3 Impacts 0N FIOra SPECIES ...ccovvviieiiiiiie e 4.6
4.4 Impacts on Vegetation COmMMmMUNITIES........coeviiiiiiiiiiiieeeieeeeiie e 4.6
4.5 Impacts on Fauna Species and HabitatS ..............ccoiiiiiiiiiiineeeennn, 4.7
4.6 Impacts on Threatened Flora SPECIES .......covvvvvviiiiiiiiiiiiieiiee e 4.7
4.7 Impacts on Endangered Flora PopulationS...........oevvvviiiiiiccnnnnnnn. 4.7

Umwelt (Australia) Pty Limited

2879/R0O2/Final April 2011 i



Ecological Assessment
Modification of Ulan Coal - Continued Operations Table of Contents

5.0

6.0

11

1.2

13
1.4
2.1

3.1

3.2

3.3

4.8 Impacts on Threatened Ecological Communities.............ccceeeennnne 4.8
4.9 Impacts on Threatened Fauna SPeCIes .........ccoeeeveeeieeeieiiieeeeeeeeee, 4.8
4.9.1  HADITAL LOSS.. . .eieieiiiiaiie ittt ettt e e e e ae e e e as 4.8
4.9.2 Impact on Threatened CIiff Line and Cave-Dependent Species..................... 4.9
4.10 Impacts on Critical Habitat ..o 4.11
4.11 Key Threatening ProCeSSES ......cccuuviiiiiiiiieiieieiiiiieee e 4.11
4.12 Environment Protection and Biodiversity Conservation Act 19994.11
Impact Mitigation MEaSUIES ..........ceeveiiiiiiiiii e, 5.1
5.1 General Mitigation MEASUIES........cccvvvvuiiiiiiee e e e 5.1
S22 Y/ o 11 (o 1 o o TP 5.1
5.2.1 Residual Vegetation MONITOMNG ......ccoiveieeiiiiieeiiiee et 5.2
5.2.2 Micro-bat CIiff Line MONITOMING.........uueiiieiiiiiiiiiiieieee e cciniee e e e e sssivrne e e e e e 5.3
REfEIENCES ..o e 6.1
FIGURES
LOCAIILY PlaN e 1.1
Ulan Coal Continued Operations Project Approval Area
and Proposed Modification Areas ..........ccuuuuieiiiieeeeieeeiiiiiee e e 1.1
Proposed Concrete Batching Plant Site Layout...........cccovvvvvviceiiee e, 1.2
Proposed Modifications to Ulan West and Ulan No.3 Mine Plans ......... 1.2
Targeted Field Survey EffOort.....cccoiiiiei e 2.5
Vegetation Communities around Proposed North 1 Underground
IMINTNG AT ettt e ettt e e e e e e e e e et tabb e e e e e e eeeeenes 3.1
Vegetation Communities around Proposed Concrete Batching
PLANT . 3.1
Recorded Threatened Fauna.........ccccccvviiiiiiiiiiiiiiiiiee 3.13

Umwelt (Australia) Pty Limited

2879/R0O2/Final April 2011 ii



Ecological Assessment

Modification of Ulan Coal - Continued Operations Table of Contents
APPENDICES

A Threatened Species Tables

B Flora Species List

C Fauna Species List

D Test for Ecological Significance (NSW EP&A Act 1979)

E Assessment of Significance (Commonwealth EPBC Act 1999)

Umwelt (Australia) Pty Limited
2879/R0O2/Final April 2011 iii



Ecological Assessment

Modification of Ulan Coal - Continued Operations Introduction

1.0 Introduction

1.1 Location

Ulan Coal Mines Limited (UCML) is located approximately 1.5 kilometres north and east of
the village of Ulan, within the Mid-Western Regional Council Local Government Area (LGA).
The UCML Complex is located approximately 38 kilometres north-east of Mudgee and
19 kilometres north-north-east of Gulgong in New South Wales (Figure 1.1). The UCML
landholdings comprise 17,959 hectares located at the headwater of the Goulburn and
Talbragar River catchments.

1.2 Background

Mining at Ulan Coal Complex has been undertaken since the early 1920s with open cut and
underground mining operations commencing in 1982 and 1986 respectively. UCML was
granted Project Approval 08 0184 under Part 3A (Project Approval) of the Environmental
Planning and Assessment Act 1979 (EP&A Act) on 15 November 2010 which permits mining
for the next 21 years with a production rate of 20 million tonnes per annum (mtpa) of product
coal.

This Ecological Assessment has been prepared to assess the potential ecological impacts of
the proposed modification pursuant to s75W of the EP&A Act (Maodification) of the Project
Approval.

1.3 Proposed Modifications

The key components of the proposed modifications are the development of five additional
longwall panels in an area known as the North 1 underground mining area and the
establishment of a concrete batching plant (CBP) in an existing infrastructure compound in
the Bobadeen area to service underground mining operations. In addition, minor
modifications are proposed to the Ulan No. 3 and Ulan West underground mining layout.
Further details on each of the proposed modifications are provided in Sections 1.3.1to 1.3.3
below.
1.3.1 Proposed North 1 Underground Mining Area

In order to prevent significant longwall discontinuities from affecting the operational
sustainability of UCML, a contingency source of underground coal is required that can be
quickly accessed during longwall changeovers or periods of reduced production as a result of
difficult mining conditions. The proposed North 1 underground mining area will include five
new longwall panels (being known as LWC, LWD, LWE, LWF and LWG), as illustrated in
Figure 1.2.

The physical features of the five panels to comprise the North 1 underground mining area are
summarised in Table 1.1.

Table 1.1 — North 1 Underground Mining Area Approximate Dimensions

Panel LWC LWD LWE LWF LWG
Width (m) (approx) 350 333 250 250 250
Length (m) (approx) 845 1205 1058 923 565
Overburden Depth (m) (approx) 115 to 195 metres
Umwelt (Australia) Pty Limited
2879/R02/Final April 2011 11
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Coal generated from the North 1 underground mining area will not increase the annual coal
production from the UCML complex, rather it provides a temporary substitute underground
source of coal for periods when coal supply is limited by underground mining conditions or
operational change over elsewhere within the mine complex.

1.3.2 Bobadeen Concrete Batching Plant

UCML proposes to install a single silo CBP primarily on an existing hardstand in the
Bobadeen area adjacent to the existing fire water storage tanks, solcenic storage area and
service borehole (refer to Figure 1.3). The construction of the CBP will require an extension
of 0.07 hectare to the existing infrastructure hardstand area.

The CBP will comprise a dry mix plant and a cement storage silo with a storage capacity of
approximately 65 million tonnes. The maximum production capacity of the proposed plant
will be approximately 80 m®per 12 hours.

The dry products will be delivered to the CBP and combined with liquid (water) within an
agitator/mixing truck. Raw materials required for batching will be obtained on site or brought
to the site via Bobadeen Road and/or existing UCML internal roads. Once mixed the
concrete will be delivered via an existing service borehole to underground operations where
it will be used to improve the stability of underground roadways and gateways. The existing
service borehole is located within the CBP site approximately 50 metres south-west of the
proposed dry mix plant location.

1.3.3 Ulan West and Ulan No. 3 Mine Plan Amendments

As a part of the Modification, minor amendments are sought to the existing Ulan West and
Ulan No. 3 mine plans (See Figure 1.4). The mine plan modifications sought are as follows:

e re-alignment of the approved Ulan West Mining area 40 metres to the east;

e reduction of Ulan West Longwall panel West 5 (by approximately 1675 metres) to enable
this area to be mined by extending adjacent Ulan No.3 to the west; and

o extension of Ulan No.3 Longwall West panels 4 to 6 by approximately 490 metres to the
west to mine areas to be previously mined by Ulan West 5.

Overall the modified mine plan results in a 1.4 hectare reduction in mining footprint for Ulan
No. 3 and Ulan West Operations.

It is notable that potential impacts resulting from the original layout of the Ulan West and
Ulan No. 3 mine plans were considered in the Ulan Coal - Continued Operations Ecological
Assessment (Umwelt 2009a). The assessment in this document concluded that the
underground mining proposed in this EA would result in no impact to surface vegetation
above the proposed underground mining areas.

1.4  Project Approval Area and Boundaries

The Environment Assessment for the Project assessed a Project Approval Area of
13,435 hectares (see Project Approval Area on Figure 1.2), approximately 9928 hectares
(74 per cent) of this being treed. The ecological features of this broader Project Approval
Area are detailed in the Ulan Coal - Continued Operations Ecological Assessment (Umwelt
2009a). The boundaries and areas referred to in this report for the proposed modification
project are defined below, with the key boundaries and areas provided on Figure 1.2.

Umwelt (Australia) Pty Limited
2879/R0O2/Final April 2011 1.2
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e Project Approval Area — represents the total area of land subject to the previous
assessment as part of the Ulan Coal - Continued Operations Ecological Assessment
(Umwelt 2009a). The Project Approval Area consists of the Ulan West and No.
3 underground areas, as well as the open cut extension area and all associated surface
facilities. A considerable amount of ecological survey has been completed across the
Project Approval Area for the purposes of the Ulan Coal - Continued Operations
Ecological Assessment (Umwelt 2009a), and these surveys covered a number of years
and seasons. Such survey focused on the open cut extension and surface infrastructure
areas, however considerable survey was also completed across the broader Project
Approval Area over a period of three years. Extensive baseline ecological monitoring has
been completed in the Project Approval area. The Project Approval Area is
13,435 hectares in size.

e Proposed Modification Areas — represent the combined areas of the proposed North 1
underground mining area and the CBP. The proposed North 1 underground mining area
cover an area of 168 hectares, and the existing infrastructure compound that contains the
proposed CBP (requiring impact to 0.07 hectare) covers an area of 3 hectares.

1.5 Objectives of the Ecological Assessment

This Ecological Assessment has been prepared to provide information about the potential
impacts of the proposed North 1 underground mining area and the proposed CBP on
threatened species, endangered populations, threatened ecological communities (TECs) and
their habitats. For the purpose of this Ecological Assessment, the term TEC has been
adopted as a collective reference to the various categories of listed ecological communities
(being, in this case, endangered ecological communities and critically endangered ecological
communities).

Terrestrial vegetation communities, flora and fauna species and fauna habitat present in the
proposed modification areas have been identified and considered as part of the impact
assessment. The assessment addresses potential impacts on any threatened species,
endangered population, TEC, or their habitat that may occur in, or in the general vicinity of,
the proposed modification areas. The threatened species, endangered populations, TECs,
and their habitats identified within the broader Project Approval Area as part of the Ulan
Coal — Continued Operations Ecological Assessment (Umwelt 2009a) have been considered
as part of this Ecological Assessment.

This Ecological Assessment addresses the actual and potential impacts of the proposed
North 1 underground mining area, the proposed CBP and the minor modifications to the Ulan
West and Ulan No. 3 mine plans. Where applicable, issues specific to these proposed
modifications have been identified and discussed separately, however holistic impacts
relating to all modifications have also been addressed.

The objectives of this Ecological Assessment are to:
e record the flora and fauna species assemblages within the proposed modification areas;

e identify any threatened flora and fauna species, endangered populations, TECs, or their
habitats within the proposed modification areas, particularly those listed under the NSW
Threatened Species Conservation Act 1995 (TSC Act), NSW Fisheries Management Act
1994 (FM Act), and the Commonwealth Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act);

Umwelt (Australia) Pty Limited
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e assess the potential impact of the proposed modifications on threatened flora and fauna
species, endangered populations, TECs, or their habitats recorded (or with potential to
occur) in the proposed modification areas;

e provide management options to minimise ecological impacts associated with the
proposed modifications, including modifications to the design or operation of the
proposed maodifications, and other on-site impact mitigation;

e provide recommendations on any offsetting required for unavoidable impacts to
threatened flora and fauna species, endangered populations, TECs, or their habitats
recorded (or with potential to occur) in the proposed modification areas; and

e assess the performance of the proposed modifications against the overall goal to
maintain or improve the biodiversity values of the surrounding region in the medium to
long term. In this case, medium term is defined as mine closure.

This Ecological Assessment accompanies the broader Environmental Assessment prepared
by Umwelt for the proposed modifications. This Ecological Assessment should be read in
conjunction with that document, as well as the Ulan Coal - Continued Operations Ecological
Assessment (Umwelt 2009a), which gives full detail on the ecological features and impacts of
the broader Project Approval Area.

Umwelt (Australia) Pty Limited
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2.0 Project Methodology

Due to the large amount of existing ecological data relating to the Ulan Complex, as well as
the relatively small size of the proposed modification areas, the survey methodology adopted
for the proposed modifications focused initially on literature reviews and database searches,
which was then used to design a field survey program to ground-truth and refine existing
vegetation mapping, and to complete targeted surveys for threatened flora and fauna
species, endangered populations, TECs, or their habitats across the proposed modification
areas. This methodology design took into account all relevant existing ecological data
gained as part of the Ulan Coal — Continued Operations Ecological Assessment (Umwelt
2009a).

2.1 Literature Review

2.1.1 Previous Studies

The long history of mining in the Ulan area has led to a large literature base relating to the
area, with available relevant reports documenting mining activities in the area dating to at
least the 1980s. The literature review for the Ulan Coal — Continued Operations Ecological
Assessment (Umwelt 2009a) involved the consideration of a number of ecological-based
documents, including site-specific surveys completed within the open cut and underground
areas; surveys and monitoring completed within the larger Project Approval Area; and further
surveys undertaken outside of the UCML holdings, in surrounding areas. These reports
include:

e Mount King Ecological Surveys (2008) Analysis of Fauna Survey Data from Ulan Coal
Mine;

e Fly by Night (2009) The Status of Target Cave-roosting Microchiropteran Bats in the Ulan
Project Approval Area. A report to Umwelt Australia Pty Ltd;

o Fly by Night (2008a) Survey of the Bat Fauna of Rehabilitation Areas of Ulan Open Cut
Coal Mine during 2008. A report to Ulan Underground Coal Mine;

e Fly by Night (2008b) Survey of the Bat Fauna of Salinity Offset Areas, North of Bobadeen
Loop, Ulan Mine 2008;

e Fly by Night (2007) Monitoring of the Bat Fauna of Ulan Underground Coal Mine Lease
during 2007. A report to Ulan Underground Coal Mine;

o Ecovision (2008) Ecological Impact Assessment, Prepared for Moolarben Coal Project
Stage 2;

e Moolarben Biota (2006) Flora, Fauna and Aquatic Ecology Assessment, Prepared for
Moolarben Coal Project;

e Resource Strategies (2005a, b and c¢) Wilpinjong Coal Project Environmental Impact
Statement;

e Gingra Ecological Surveys (2004, 2005) Biodiversity Monitoring — Vegetation Survey
Reports;

Umwelt (Australia) Pty Limited
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e Other Gingra Flora Data (1997 — 2009); and

e Integrated Site Planning & Management (1996) Environmental Impact Statement —
Proposed Sandstone Extraction Ulan.

A summary of these reports and findings can be found in the Ulan Coal - Continued
Operations Ecological Assessment (Umwelt 2009a). All significant ecological features

identified as part of these previous studies and potentially relevant to Modification, have been
included in the current assessment.

2.1.2 Ulan Coal — Continued Operations Ecological Assessment
(Umwelt 2009a)

Umwelt was engaged by UCML to produce an Ecological Assessment for the continued
operations of the mine, that included an extension of the open cut, as well as concurrently
mining the approved Ulan No. 3 underground and approved Ulan West areas under a
modified mine plan. The Ulan Coal — Continued Operations Ecological Assessment (Umwelt
2009a) involved extensive flora and fauna surveys and an assessment of the impact of these
operations on the ecological features of the area.

Detailed methods employed as part of this assessment focused on the identification of
threatened flora and fauna species, endangered populations, TECs or their habitats, and
included:

e systematic plot-based flora sampling;

e extensive targeted threatened flora survey transects;

e non-quantitative survey (rapid vegetation assessment points) to assist in the delineation
of vegetation communities and refinement of vegetation mapping;

o fauna trapping (including use of terrestrial Elliot A and B traps, arboreal Elliot B traps,
terrestrial cage traps, harp traps and pitfall traps);

e hair tubes/funnels (terrestrial and arboreal);

e spotlighting (walking and from vehicle);

e call playback (diurnal and nocturnal);

o reptile and amphibian searches (diurnal and nocturnal);

e bird searches;

e signs of presence searches; and

e micro-bat echolocation calls (using Anabat Il bat detectors).

Habitat assessments were also undertaken at a total of 35 sites across the Project Approval
Area. The assessment targeted potential habitat and resources for fauna species,
particularly for threatened fauna species.

Surveys of aquatic habitats were completed within targeted parts of the Project Approval

Area, where subsidence modelling highlighted potential impacts on aquatic features. Umwelt
completed aquatic surveys at 11 sites within the Project Approval Area. Macroinvertebrate

Umwelt (Australia) Pty Limited
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sampling was undertaken at five sites whilst aquatic vertebrate sampling occurred at three
sites.

The results of the above methodology identified the presence of the following significant
ecological features within the Project Approval Area:

o Ausfeld’s wattle (Acacia ausfeldii);

e Homoranthus darwinioides;

e hoary sunray (Leucochrysum albicans var. tricolor);

e White Box — Yellow Box — Blakely's Red Gum Woodland TEC;

e magpie goose (Anseranas semipalmata);

e Dblue-billed duck (Oxyura australis);

e Dblack-breasted buzzard (Hamirostra melanosternon);

e spotted harrier (Circus assimilis);

o little eagle (Hieraaetus morphnoides);

e glossy black-cockatoo (Calyptorhynchus lathami);

e gang-gang cockatoo (Callocephalon fimbriatum);

o little lorikeet (Glossopsitta pusilla);

o swift parrot (Lathamus discolor);

e turquoise parrot (Neophema pulchella);

o powerful owl (Ninox strenua);

e barking owl (Ninox connivens);

e brown treecreeper (eastern subspecies) (Climacteris picumnus victoriae);
o speckled warbler (Chthonicola saggitatus);

e black-chinned honeyeater (eastern subspecies) (Melithreptus gularis gularis);
e painted honeyeater (Grantiella picta);

e scarlet robin (Petroica boodang);

o flame robin (Petroica phoenicea);

e hooded robin (south-eastern form) (Melanodryas cucullata cucullata);

e grey-crowned babbler (eastern subspecies) (Pomatostomus temporalis temporalis);
o varied sittella (Daphoenositta chrysoptera);

o white-browed woodswallow (Artamus superciliosus) (no longer listed under the TSC Act);

Umwelt (Australia) Pty Limited
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o diamond firetail (Stagonopleura guttata);

e koala (Phascolarctos cinereus);

e squirrel glider (Petaurus norfolcensis);

e brush-tailed rock-wallaby (Petrogale penicillata);

o yellow-bellied sheathtail bat (Saccolaimus flaviventris);

e eastern bentwing-bat (Miniopterus schreibersii oceanensis);
e greater long-eared bat (Nyctophilus timoriensis);

o little pied bat (Chalinolobus picatus);

e large-eared pied bat (Chalinolobus dwyeri);

o large-footed myotis (Myotis adversus); and

eastern cave-bat (Vespadelus troughtoni).

Each of these has been considered within the current Ecological Assessment, in terms of
potential presence (or habitat) within the proposed modification areas, as well as potential
impact from the proposed modifications.

2.1.3 Ecological Database Searches

In order to identify all potential threatened species, endangered populations, and TECs with
the potential to occur in the local area, a detailed assessment of relevant ecological
databases was completed. These database sources comprised:

e a 10 kilometre radius search from the centre of the proposed modification areas from the
DECCW Atlas of NSW Wildlife Gulgong 1:100,000 Map Sheet (as of October 2010);

e Department of Sustainability, Environment, Water, Population and Communities
(DSEWPC) Protected Matters Search Tool Results for a 10 kilometre radius search from
the centre of the proposed modification areas (October 2010); and

o the results of the detailed database searches completed as part of the Ulan Coal —
Continued Operations Ecological Assessment (Umwelt 2009a), including use of the
above, as well as the Birds Australia, Australian Museum and Royal Botanic Gardens
databases.

Searches of both the DECCW Atlas of NSW Wildlife and the DSEWPC Protected Matters
Search Tool were completed prior to field survey, as well as at various stages throughout the
reporting process. These results were incorporated into the consideration of the likelihood
for these features to occur within the proposed modification areas, as well as the broader
Project Approval Area.

Records from these database searches were combined with records from a number of other
sources to develop a list of potentially occurring threatened species, endangered populations
and TECs (Appendix A). Also included in this list were relevant records from the literature
review, previous field surveys and professional opinion. Furthermore, a number of additional
species that are not listed under the TSC Act were included, such as species listed under the

Umwelt (Australia) Pty Limited
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EPBC Act and rare or threatened Australian plant (ROTAP) species (as per Briggs & Leigh
1996) considered likely to have potential habitat within the proposed modification areas.

2.2  Field Survey

2.2.1 Survey Timing

The field surveys for this Ecological Assessment were undertaken over four days and three
nights between 25 and 28 October 2010. Survey effort was concentrated at the proposed
North 1 underground mining area, as this area was much larger, and of higher habitat value
than the proposed CBP. Due to the reduced level of potential impact (i.e. only 0.07 hectare
of a previously disturbed area) at the proposed CBP, that area was subject to a lower
intensity of survey. The high level of ecological knowledge gained as part of the Ulan Coal -
Continued Operations Ecological Assessment (Umwelt 2009a) has provided a high level of
data on the ecological features of the proposed modification areas, Ulan West and Ulan
No. 3 modification areas (see Section 2.1.2), as well as the larger Project Approval Area.

2.2.2 Flora Survey Methods

The flora surveys completed for the proposed modifications aimed to ground-truth existing
vegetation mapping from the Ulan Coal — Continued Operations Ecological Assessment
(Umwelt 2009a), identify threatened species, endangered populations, TECs and species of
local or regional significance occurring or considered to potentially occur within the proposed
modification areas. Surveys focused on non-quantitative ground-truthing of existing
vegetation mapping (Umwelt 2009a) and targeted threatened flora searches, and were
undertaken in accordance with the DECCW Draft Threatened Species Survey and
Assessment Guidelines (DECC 2004), where appropriate.

The aims of the flora field surveys were to:

e ground-truth existing vegetation mapping for the proposed modification areas (from
Umwelt 2009a), and update the mapping where appropriate;

o describe the general health and condition of the vegetation of the proposed modification
areas;

e determine if any threatened flora species, endangered populations or TECs were present
or have potential to occur within the proposed modification areas; and

o gather sufficient information to enable an accurate assessment of the impacts of the
project on the flora values of the proposed modification areas.

Figure 2.1 identifies the location of the flora survey methods used within the proposed
North 1 underground mining area, however does not show the effort employed in the
proposed CBP, as a result of its very small size.

2.2.2.1 Vegetation Transects

Walking vegetation transects were traversed throughout the proposed modification areas.
The objectives of these transects were to:

o search for threatened flora species and endangered flora populations, including their
habitats;

e assist in the ground-truthing of vegetation communities, including TECs;
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e enable greater coverage of the proposed modification areas than would be achieved by
plot-based sampling; and

e contribute to the floristic knowledge of the proposed maodification areas.

The walking transects were variable in length and location, and were tailored to suit each
proposed modification area, as well as the environment in which they occurred. The location
of the walking transects completed within the proposed North 1 underground mining area is
provided on Figure 2.1. This method was employed throughout the CBP to document the
vegetation in this area.

2.2.2.2 Rapid Vegetation Assessments

Rapid vegetation assessments were completed (where necessary) within the proposed
North 1 underground mining area, primarily to assist in the delineation and refinement of
vegetation mapping. Dominant, common and some uncommon plant taxa were recorded
within each vegetation community at each rapid vegetation assessment site. The location of
rapid vegetation assessments completed within the proposed North 1 underground mining
area is provided on Figure 2.1.

2.2.2.3 Plant Identification and Taxonomic Review

All vascular plants recorded or collected were identified using keys and nomenclature in
Harden (1992, 1993, 2000 & 2002) and Wheeler et al. (2002). Where known, changes to
nomenclature and classification have been incorporated into the results, as derived from
PlantNET (Botanic Gardens Trust 2010), the online plant name database maintained by the
National Herbarium of New South Wales.

Common names used follow Harden (1992, 1993, 2000 & 2002) where available, and draw
on other sources such as local names where these references do not provide common
names. Where the identity of a specimen was unknown or uncertain, it was lodged with the
National Herbarium of New South Wales at the Royal Botanic Gardens, Sydney.

2.2.3 Fauna Survey Methods

The main components of the fauna survey consisted of a literature review, database
searches and targeted field survey, where deemed necessary. The process for literature
review and database searches is described in Section 2.1, while the components of the field
survey are detailed further below.

The aim of the fauna surveys was to identify threatened species or their habitats occurring
(or considered to have the potential to occur) within the proposed modification areas.

The following sections document the fauna survey methods adopted within the
North 1 underground mining area, and their locations are provided in Figure 2.1. Fauna
surveys were limited to opportunistic recordings within the proposed CBP, as a result of its
very small size, current disturbances and lack of fauna habitat.

Trapping was not undertaken as part of this survey for the proposed maodifications.
Comprehensive trapping surveys have been completed across the broader Project Approval
Area for many years (Mount King 2008, Umwelt 2009a), and this has targeted a wide range
of fauna species, primarily terrestrial and arboreal mammals. As the proposed madifications
will require no vegetation removal (or impact), an extensive trapping program was not
considered to be required for this Ecological Assessment.
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2.2.3.1 Area Searches

A variety of area searches of differing duration and purpose were undertaken as part of the
fauna survey, targeting a range of fauna groups such as arboreal and terrestrial mammals,
birds, reptiles and amphibians. The details of these are provided below, and Figure 2.1
provides the locations of area searches completed. Fauna-based area searches were
completed while walking transects for threatened flora searches and vegetation mapping
were undertaken.

Spotlighting

Spotlighting searches were undertaken both on foot and from a moving vehicle. Walking
spotlighting searches were undertaken by two observers for a period of at least 30 minutes
(total of one person hour) on each occasion. Vehicle spotlighting searches were undertaken
by the passenger(s) from a slowly moving (first gear, low range) four wheel drive vehicle for a
minimum of 1 kilometre, generally while entering and exiting the proposed
North 1 underground mining area. Vehicle spotlighting was undertaken in the proposed
modification area at night. Walking and vehicle spotlighting searches were undertaken using
30 watt spotlights.

Spotlight searches specifically targeted: flying mammals such as flying-foxes; arboreal
mammals such as possums and gliders; terrestrial mammals such as kangaroos, wallabies,
wombats, quolls, foxes and cats; and nocturnal birds such as owls and nightjars.
Spotlighting also included opportunistic searches for nocturnal reptiles, amphibians and
micro-bats.

Opportunistic Recordings

Opportunistic fauna observations were undertaken during the field surveys to identify bird,
mammal, reptile and amphibian species that occur within and surrounding the proposed
modification areas.

Signs of Presence Searches

Searches for signs of animal presence were conducted opportunistically during all survey
activities, particularly during habitat searches and reptile and amphibian searches. Evidence
of presence included scats, feathers, nests, burrows, footprints, bones, tufts of hair and
scratch marks on trees.

2.2.3.2 Recordings and Call Playback Surveys

Recordings of micro-bat echolocation calls and nocturnal call playback surveys were
undertaken as part of the fauna survey. The recordings and call playback surveys used
within the proposed modification areas are detailed below, and Figure 2.1 provides the
locations of all recordings and call playback surveys.

Echolocation Recording

Echolocation calls were detected using an Anabat Il Bat Detector and recorded digitally on to
memory cards using Anabat CF storage ZCAIM. The combination of detector and recording
device is collectively referred to as the ‘Anabat detector’. The Anabat detectors were
positioned in suitable locations with a small roof protecting the detector from rain. This
enabled the Anabat detectors to capture calls regardless of weather conditions.

All night Anabat detectors were positioned with a clear view of potential micro-bat flyways
(such as vehicle tracks), as well as to target cliff line areas. The recorders were automated
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and programmed to start recording one hour before dusk and to stop recording one hour
after sunrise the following morning. All night recordings were collected over two nights each
Anabat detector location.

All Anabat detector recordings were analysed by Glenn Hoye (a recognised expert in the
field) of Fly by Night. The echolocation calls of species were identified to one of three levels
of confidence:

e confident;
e probable; and
e possible.

For the purposes of this assessment, all three levels of confidence were treated as positive
identifications.

Call Playback

Nocturnal call playback sessions were undertaken at the survey sites. Calls were broadcast
using a 10 watt directional loud hailer and nocturnal call playback sessions were undertaken
within the first four hours after dusk. Call playback sessions commenced with a quiet
listening period of approximately five minutes. Each species call was played for a minimum
of four minutes followed by a listening period of two minutes before the beginning of the next
species call. Mammal calls were played before bird calls to prevent the calls of predators
(such as owls) decreasing the likelihood of prey species (such as gliders) responding to call
playback. Nocturnal call playback sessions included the calls of:

e squirrel glider (Petaurus norfolcensis);
e koala (Phascolarctos cinereus);

o masked owl (Tyto novaehollandiae);

e barking owl (Ninox connivens); and

e powerful owl (Ninox strenua).

2.2.3.3 lIdentification of Fauna Species

When fauna species were recorded during any of the fauna surveys (via capture, sighting,
call identification, scats/hairs/remains, scratches, footprints or other signs of presence), the
following sources were used to identify them to the lowest possible taxonomic level.

Amphibians

Amphibians were identified with the use of A Field Guide to Frogs of Australia (Robinson
1998), Reptiles & Amphibians of Australia (Cogger 2000), Tadpoles of South-eastern
Australia (Anstis 2002) and A Field Guide to Australian Frogs (Barker et al. 1995). Calls
were identified with the use of Australian Frog Calls - Subtropical East (Nature Sound 1998),
as well as from calling individuals.
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Reptiles

Reptiles were identified with the use of Reptiles & Amphibians of Australia (Cogger 2000), A
Field Guide to Reptiles of New South Wales (Swan et al. 2004), Australian Reptile Park’s
Guide to Snakes of South-East Australia (Weigel 1990) and A Complete Guide to Reptiles of
Australia (Wilson & Swan 2008).

Birds

Birds were identified with the use of The Slater Field Guide to Australian Birds (Slater et al.
2003) and The Field Guide to the Birds of Australia (Pizzey & Knight 1997). Calls were
identified with the use of Australian Bird Call Series — Bird Calls of the Hunter Region
(Volume 1, CDs 1 — 4) (van Gessel 2002), as well as from observation of calling individuals.

Mammals

Mammals were identified with the use of The Mammals of Australia (Strahan 2002), A Field
Guide to the Mammals of Australia (Menkhorst & Knight 2004) and Australian Bats (Churchill
1998, 2008). Hair, scat and bone samples were sent to Barbara Triggs for expert
identification. Echolocation calls for micro-bat species were sent to Glenn Hoye for expert
identification. Mammal calls were identified with the use of Nightlife of Australia — South-
eastern Forests (McNabb 2005), as well as from observation of calling individuals.
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3.0 Results

3.1 Flora Results

3.1.1 Flora Species

Comprehensive quantitative field survey was completed as part of the Ulan Coal - Continued
Operations Ecological Assessment (Umwelt 2009a). This survey resulted in the identification
of a total of 634 flora species. Plants were recorded from all four major vascular plant
classes: cycads, conifers, ferns and flowering plants and included trees, tree mallees,
shrubs, forbs, grasses, sedges, rushes, reeds, ferns, lithophytes, epiphytes, mistletoes, vines
and twiners.

The flora species list from the Ulan Coal - Continued Operations Ecological Assessment
(Umwelt 2009a) is included within Appendix B of this report. No additional flora species
were recorded during the non-quantitative surveys of the proposed modification areas. None
of the threatened flora species recorded within the Project Approval Area as part of the Ulan
Coal — Continued Operations Ecological Assessment (Umwelt 2009a) were recorded within
the proposed modification areas. While it is not assumed that all of these species occur
within the proposed modification areas, this list provides a detailed representation of the
species recorded from the local area.

3.1.2 Vegetation Communities

Seven vegetation communities were delineated in the proposed modification areas. A
detailed vegetation map of the Project Approval Area was produced for the Ulan Coal -
Continued Operations Ecological Assessment (Umwelt 2009a). Figure 3.1 identifies the
vegetation communities mapped within the proposed North1l underground mining area during
the current surveys, while Figure 3.2 identifies the vegetation communities mapped in the
proposed CBP. Most of the mapped vegetation communities are naturally-occurring,
although most have been significantly modified during the past two centuries through
extensive management, including clearing and regeneration. Table 3.1 identifies the extent
of each vegetation community within the proposed modification areas.

Table 3.1 - Vegetation Communities and Formations of
Proposed Modification Areas

Vegetation Community Name Area within Ulan Area within
North 1 Infrastructure
underground Compound
mining area (ha) (containing
proposed CBP (ha))
Forest/Open Forest Formation 93 0
Ironbark Open Forest Complex on Sandstone 85 0
Ironbark Open Forest Complex on Sandstone + Dry 1 0
Heathland on Rocky Outcrops
Rough-barked Apple Open Forest 3 0
Stringybark — Ironbark Open Forest on Sandstone Slopes 4 0
Woodland Formation 77 0
Scribbly Gum Woodland — Heathland on Sand Plateaux 77 0
Heathland Formation 0 0
Dry Heathland on Rocky Outcrops 0 0
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Table 3.1 - Vegetation Communities and Formations of
Proposed Modification Areas (cont)

Vegetation Community Name Area within Ulan Area within
North 1 Infrastructure

underground Compound

mining area (ha) (containing

proposed CBP (ha))

Grassland Formation

Unimproved Pasture

Cleared Formation

o |0 |O |O

Cleared Area

W |~ |k NN

TOTAL 170

Notes: Values have been rounded up to nearest whole number where appropriate. All values subject to minor mapping/GIS-
based discrepancies.

Most vegetation communities are widespread in the local area, while some occur much more
extensively across a broader range of over 100 kilometres. Some communities, however,
have a more restricted local occurrence. In general, communities occurring on Triassic
conglomerate are well represented in the local area, while those restricted to riparian zones
and occurring on basalt-derived soils are less well represented.

Although the Dry Healthland on Rocky Outcrops community does not occur within the
proposed modification areas, it does occur within the subsidence affectation area (see
Section 4.2.2.1) and often integrates with Ironbark Open Forest Complex on Sandstone and
Dry Heathland on Rocky Outcrops. A floristic description of the community is provided
below.

3.1.2.1 Ironbark Open Forest Complex on Sandstone

Ironbark Open Forest Complex is typically a dry, mid-high to tall open forest-woodland,
generally 10 to 18 metres tall, but up to approximately 6 metres on rocky sites, with
20 to 30 per cent cover. The community occurs on a variety of substrates ranging from
sandy-loams and conglomerates to sands. Dominant canopy species include broad-leaved
ironbark (Eucalyptus fibrosa), narrow-leaved stringybark (E. sparsifolia) and narrow-leaved
ironbark (E. crebra). Other common canopy trees include blue-leaved stringybark
(E. agglomerata), Dwyer's red gum (E. dwyeri), red stringybark (E. macrorhyncha) and
occasionally inland scribbly gum (E. rossii). Black cypress pine (Callitris endlicheri), narrow-
leaved wattle (Acacia linearifolia), currawang (Acacia doratoxylon) and Allocasuarina
gymnanthera are widespread in the canopy and sub-canopy of Ironbark Open Forest
Complex.

The understorey typically comprises a sparse to mid-dense sclerophyllous shrub stratum
generally up to 2 metres in height with between 5 and 50 per cent cover, which becomes
dense in small patches often on skeletal soils where trees are less dominant. Common and
dominant shrubs recorded were blunt beard-heath (Leucopogon muticus), L. attenuatus, pink
five-corners (Styphelia triflora), Goodenia hederacea subsp. hederacea, prickly shaggy pea
(Podolobium ilicifolium), Pultenaea cinerascens, sifton bush (Cassinia arcuata), C. species
D, C. guinquefaria, common fringe-myrtle (Calytrix tetragona), Leptospermum parvifolium,
tantoon (L. polygalifolium), Melaleuca erubescens, Pultenaea laxiflora, pink spider flower
(Grevillea sericea), varnish wattle (Acacia verniciflua), box-leaved wattle (Acacia buxifolia),
Platysace ericoides and Harmogia densifolia.

The ground cover is typically dry and sparse to very sparse, with generally up to 10 per cent
cover. A range of forbs, ferns and grasses characterise the community including poison rock
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fern (Cheilanthes sieberi subsp. sieberi), Phyllanthus hirtellus, pomax (Pomax umbellata),
Hydrocotyle peduncularis, Pseudanthus divaricatissimus, silky purple-flag (Patersonia
sericea), orchids (Caladenia spp. and Pterostylis spp.), blue flax lily (Dianella revoluta var.
revoluta), threeawn speargrass (Aristida vagans), weeping grass (Microlaena stipoides var.
stipoides), forest hedgehog grass (Echinopogon ovatus), purple burr-daisy (Calotis
cuneifolia), Poranthera microphylla, Oxalis exilis, hairy stinkweed (Opercularia hispida),
rough saw-sedge (Gahnia aspera), Lepidosperma laterale, wattle mat-rush (Lomandra
filiformis), mat-rush (L. confertifolia subsp. pallida), pale mat-rush (L. glauca) and many-
flowered mat-rush (L. multiflora subsp. multiflora).

Areas of sclerophyllous heath become dominant in the Ironbark Open Forest Complex on
crests where the tree stratum declines to a very sparse-absent level and, if present, are often
in a mallee or stunted habit. These heaths are consistent with the Dry Heathland community
and, are mapped separately as lronbark Open Forest Complex on Sandstone and Dry
Heathland on Rocky Outcrops where occurrences are large enough to differentiate and map
separately.

Ironbark Open Forest Complex is closely related to Stringybark — Ironbark Open Forest, with
which it intergrades, particularly in slope positions and on shallow soils with a high
percentage of sandstone outcropping.

Ironbark Open Forest Complex is one of the most widespread vegetation communities in the
proposed Ulan North 1 longwall underground mining area. It is a diverse community
comprising a number of variants and a variety of structural forms such as dry open forests,
low forests, woodlands and heathlands that occur in mosaic patterns across the sandstone
hillslopes and crests, with a high diversity of species in varying abundance.

3.1.2.2 Stringybark — Ironbark Open Forest on Sandstone Slopes

Stringybark — Ironbark Open Forest is typically a dry, mid-high open forest to woodland up to
20 metres in height with 20 to 40 per cent cover. The canopy is dominated by narrow-leaved
stringybark (Eucalyptus sparsifolia) and broad-leaved ironbark (E. fibrosa). Other common
canopy trees include blue-leaved stringybark (E. agglomerata), and red stringybark
(E. macrorhyncha). In more sheltered sites with higher soil moisture, such as gully heads
and lower slopes, rough-barked apple (Angophora floribunda) is common, where the
community grades into Rough-barked Apple Open Forest. Other trees that occur in low
abundance include inland scribbly gum (E. rossii), narrow-leaved ironbark (E. crebra) and
Blakely’s red gum (E. blakelyi).

The understorey typically comprises a sparse to mid-dense sclerophyllous shrub stratum,
which becomes dense in small areas often on skeletal soils where trees are less dominant.
The shrub layer is generally up to 2 metres, but is occasionally up to 4 metres in height, with
5 to 50 per cent cover. Common and dominant shrubs recorded are dolly bush (Cassinia
aculeata), C. quinquefaria, sifton bush (C. arcuata), Pultenaea cinerascens, prickly shaggy
pea (Podolobium ilicifolium), blunt beard-heath (Leucopogon muticus), Hibbertia circumdans,
hoary Guinea flower (H. obtusifolia), Daphne heath (Brachyloma daphnoides), urn heath
(Melichrus urceolatus), native blackthorn (Bursaria spinosa subsp. spinosa) and narrow-
leaved geebung (Persoonia linearis).

The ground cover is dry and sparse with areas of dense growth uncommon with cover
generally being less than 10 per cent. A range of forbs, ferns and grasses characterise the
community including poison rock fern (Cheilanthes sieberi subsp. sieberi), rock fern
(C. austrotenuifolia), necklace fern (Asplenium flabellifolium), Poranthera corymbosa,
Caladenia spp., Phyllanthus hirtellus, silky purple-flag (Patersonia sericea), Dianella revoluta
var. revoluta, native geranium (Geranium solanderi), mat-rush (Lomandra confertifolia),

Umwelt (Australia) Pty Limited
2879/R0O2/Final April 2011 3.3



Ecological Assessment
Modification of Ulan Coal - Continued Operations Results

many-flowered mat-rush (L. multiflora subsp. multiflora), rough saw-sedge (Gahnia aspera),
and native cranberry (Astroloma humifusum).

Stringybark — Ironbark Open Forest occurs on well drained, rocky sandstone slopes, typically
in mid to upper slope positions in dissected sandstone landscapes. The most intact stands
of Stringybark — Ironbark Open Forest tend to occur on steeper rocky slopes. In many sites,
particularly those with a sheltered aspect, Stringybark — Ironbark Open Forest forms a very
tall canopy over a sparse to very sparse understorey where sandstone outcrops and boulder
debris are common.

This community is closely affiliated with Ironbark Open Forest Complex which usually occurs
on adjacent sandstone crests. Intergrades between the Ironbark Open Forest Complex and
Stringybark — Ironbark Open Forest are very common, particularly on steep to moderately
inclined slopes and in upper slope positions.

On sheltered slopes, Stringybark — Ironbark Open Forest forms an intergrade with Rough-
barked Apple Open Forest, particularly on mid- to lower-slopes where the units abut.

3.1.2.3 Rough-barked Apple Open Forest

The canopy is dominated by rough-barked apple (Angophora floribunda) up to a height of
24 metres with 20 to 40 per cent cover. Blakely’'s red gum (Eucalyptus blakelyi), narrow-
leaved ironbark (E. crebra) and inland scribbly gum (E. rossii) can also occur.

The shrub layer is generally sparse, with 5 to 20 per cent cover. Common shrubs include
narrow-leaved geebung (Persoonia linearis), prickly shaggy pea (Podolobium ilicifolium),
dolly bush (Cassinia aculeata), sifton bush (C. arcuata) and pale wedge pea (Gompholobium
huegeli).

The ground cover is sparse to moderately dense and typically comprises more mesic species
such as kidney weed (Dichondra repens), Ranunculus sessiliflorus var. sessiliflorus, stinking
pennywort (Hydrocotyle laxiflora), trailing speedwell (Veronica plebeia), prickly starwort
(Stellaria pungens), common chickweed (S. media), Hydrocotyle peduncularis, weeping
grass (Microlaena stipoides var. stipoides), forest hedgehog grass (Echinopogon ovatus),
Glycine tabacina and swamp dock (Rumex brownii).

Rough-barked Apple Open Forest occurs as a small patch on colluvium between Stringybark
— lronbark Open Forest and Scribbly Gum Woodland in the north of the proposed Ulan
North 1 underground mining area and along the creek located immediately west of the Ulan
North 1 underground mining area. Due to the small size of the Rough-barked Apple Open
Forest patch present in this area, it contains species that are also characteristic of Scribbly
Gum Woodland, which adjoins the community.

3.1.2.4 Scribbly Gum Woodland — Heathland on Sand Plateaux

Scribbly Gum Woodland — Heathland comprises two sub-communities that occur in the
proposed modification areas in a mosaic pattern that cannot be practically separated at the
scale of mapping applied. The sub-communities are: (1) Scribbly Gum — Ironbark Woodland
over a mid-dense to closed low shrub stratum; and (2) Heathland with woody emergent trees
present at 5 per cent cover or less. The woodland sub-community is the more widespread of
the two sub-communities. The heathland sub-community occurs in patches within the
woodland where tree emergents are very sparse to absent and shrubs form the dominant
upper stratum. Such areas often have very coarse, sandy soils. The characteristic heath
shrubs are also present in the woodland component of this community.
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The canopy of Scribbly Gum Woodland is generally 12 to 18 metres in height with a canopy
cover of 30 to 45 per cent. Characteristic canopy species include inland scribbly gum
(Eucalyptus rossii), with narrow-leaved ironbark (E. crebra) common, co-dominant or
dominant in some areas, particularly where Ironbark Open Forest occurs on adjacent crests
and slopes. Rough-barked apple (Angophora floribunda) and Blakely’s red gum (E. blakelyi)
become the dominant canopy species in the low lying areas of open depressions. Other
trees recorded included narrow-leaved geebung (Persoonia linearis), sword-leaved wattle
(Acacia gladiiformis) and black cypress pine (Callitris endlicheri), the latter of which can form
dominant stands within the community.

The lower and shrub strata often occur as a continuum rather than forming distinct strata.
The shrub stratum in both the woodland and heathland variants is up to 3 metres in height
with 20 to 70 per cent cover. Common and dominant shrubs recorded include Sannantha
cunninghamii, pink five-corners (Styphelia triflora), Grevillea sericea, common fringe-myrtle
(Calytrix tetragona), Leptospermum parvifolium, L. arachnoides, blunt beard-heath
(Leucopogon muticus), Kunzea parvifolia, urn heath (Melichrus urceolatus), ruby urn heath
(M. erubescens), thyme-leaved paperbark (Melaleuca thymifolia), Grevillea triternata and
Persoonia curvifolia.

In the lowest lying areas of broad sandy drainage depressions, tantoon (Leptospermum
polygalifolium subsp. polygalifoium) is the dominant shrub species, which occurs in dense
stands.

The ground cover is usually very sparse with less than 20 per cent cover, particularly where
a dense shrub stratum occurs. Forbs and grasses found in Scribbly Gum Woodland —
Heathland include finger orchids (Caladenia spp.), pomax (Pomax umbellata), reedgrass
(Arundinella nepalensis) and many-flowered mat-rush (Lomandra multiflora subsp.
multiflora).

Due to the habitat and low relief in this community, Scribbly Gum Woodland — Heathland
often forms intergrades with closely related, adjacent vegetation units including lronbark
Open Forest Complex and Rough-barked Apple Open Forest.

Scribbly Gum Woodland — Heathland is one of the dominant vegetation communities within
the proposed Ulan Northl underground mining area and occurs on the gently sloping to level
sandy plains that lie below adjacent sandstone cliffs and steeper slopes.

3.1.2.5 Dry Heathland on Rocky Outcrops

Dry Heathland is a restricted community characterised by a mid-dense to dense heath shrub
stratum up to 3 metres in height with emergent trees absent to very sparse (less than 5 per
cent cover). Dominant heath shrubs may include, but not necessarily be limited to, common
fringe-myrtle  (Calytrix tetragona), Hibbertia circumdans, tantoon (Leptospermum
polygalifolium), L. parvifolium, blunt beard-heath (Leucopogon muticus), L. attenuatus,
Cassinia quinquefaria, Gonocarpus elatus, native fuschia (Correa reflexa), Dillwynia sericea,
pink spider flower (Grevillea sericea), grooved dampiera (Dampiera lanceolata var.
lanceolata), bitter cryptandra (Cryptandra amara), Boronia rubiginosa, Allocasuarina diminuta
and Australian indigo (Indigofera australis).

Emergent trees in Dry Heathland are usually found as dominant or common trees in adjacent
forest communities. Trees are often stunted and low due to poor soil conditions and mallee
growth forms are common. Common emergents include broad-leaved ironbark (Eucalyptus
fibrosa), narrow-leaved stringybark (E. sparsifolia), blue-leaved stringybark (E. agglomerata),
Dwyer’s red gum (E. dwyeri), black cypress pine (Callitris endlicheri), narrow-leaved geebung
(Persoonia linearis) and sword-leaved wattle (Acacia gladiiformis).
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The ground cover is typically very sparse and commonly occurring species include poison
rock fern (Cheilanthes sieberi subsp. sieberi), rock fern (C. austrotenuifolia), Platysace
ericoides, Pseudanthus divaricatissimus, Drosera peltata and greenhood orchids (Pterostylis

spp.).

Dry Heathland occurs in small patches (often 10 x 10 metres or less) that are generally
restricted to sandstone rock outcrops, cliff ledges and crests with skeletal soils and
sandstone outcropping. Locations of Dry Heathland are typically dominated by one to two
sclerophyllous shrub species, which vary between heathland sites. Plants found in the
heathland usually reflect the shrub composition that is found in the adjacent open forest
communities, which are typically Ironbark Open Forest Complex and Stringybark — Ironbark
Open Forest. Where soils are deeper, a tree canopy tends to become more dominant and
the adjacent forest communities develop.

Dry Heathland is closely related to communities that occur on adjacent sandstone crest and
slopes, which are typically Ironbark Open Forest Complex and Stringybark — Ironbark Open
Forest. Sites of Ironbark Open Forest with Dry Heathland were mapped separately as
Ironbark Open Forest Complex on Sandstone and Dry Heathland on Rocky Outcrops. These
communities have many species in common and the plant composition of Dry Heathland is
usually composed of species found in adjacent communities.

3.1.2.6 Unimproved Pasture

Unimproved Pasture is the sole vegetation community present in the proposed CBP area.
Unimproved pasture includes grasslands, native or exotic, which are not subject to irrigation
or other forms of improvement from an agricultural perspective.

The Unimproved Pasture present at the proposed CBP is dominated by introduced pasture
grasses and forbs such as Vulpia muralis, perennial ryegrass (Lolium perenne), soft brome
(Bromus molliformis), saffron thistle (Carthamus lanatus), Patersons curse (Echium
plantagineum) and catsear (Hypochaeris radicata). Very few native species were recorded
and those present were present in low abundance. The grassland is also regularly mown
around the existing facilities. As there is an obvious transition from the unimproved pasture
within the current fenceline to the native grasslands outside of it, it is likely that that
vegetation within the fence surrounding the proposed CBP was removed and the ground
seeded with exotic pasture species when the existing facilities in this area were established.

The only trees present within the proposed CBP consisted of a small number of narrow-
leaved wattle (Acacia linearifolia), which is a locally occurring species.

3.1.3 Threatened Flora Species

For the purposes of database searches, the standard 10 kilometre search area was used to
capture known (or potential) threatened flora records falling within the proposed modification
areas. The results of these database searches are provided in Appendix A. This Appendix
contains an assessment of the potential for all threatened species, endangered populations
and TECs identified as part of this assessment to occur within the proposed modification
areas. Appendix A also contains additional potential threatened species identified from a
number of other sources, including literature reviews and professional opinion. Those
species considered to have potential habitat within the proposed modification areas are listed
in Table 3.2.
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Table 3.2 - Threatened Flora Species with Potential
to occur in Proposed Modification Areas

Species Status Likelihood of Occurrence in Proposed
Modification Areas
Ausfeld’s wattle V (TSC) Low. Previously recorded within Project
Acacia ausfeldii Approval Area. Not recorded during surveys of
proposed modification areas.
painted diuris V (TSC) Low. Previously recorded in local area, although
Diuris tricolor outside of Project Approval Area. Not recorded
during surveys of proposed modification areas.
Cannon’s stringybark V (TSC) Low. Previously recorded in local area, although
Eucalyptus cannonii V (EPBC) outside of Project Approval Area. Not recorded
during surveys of proposed modification areas.
Homoranthus darwinioides V (TSC) Moderate. Previously recorded within Project
V (EPBC) Approval Area. Not recorded during surveys of
proposed modification areas.
hoary sunray E (EPBC) Moderate. Previously recorded within Project
Leucochrysum albicans var. Approval Area. Not recorded during surveys of
tricolor proposed modification areas.

Key: E = Endangered
V = Vulnerable
TSC = Threatened Species Conservation Act 1995
EPBC = Environment Protection and Biodiversity Conservation Act 1999

3.1.3.1 Threatened Flora Species Recorded

No threatened flora species were recorded from the proposed modification areas during the
field survey undertaken for this assessment. Although threatened flora species have been
recorded in the Project Approval Area as part of the Ulan Coal — Continued Operations
Ecological Assessment (Umwelt 2009a), none of these records fall within (or near to) the
proposed modification areas, or would have the potential to be impacted by the proposed
modifications.

3.1.4 Endangered Flora Populations

No endangered flora populations occur, or are likely to occur, within the proposed
modification areas.

3.1.5 Threatened Ecological Communities

A number of TECs have broad distributions that include the Project Approval Area (see
Appendix A), and each has been assessed for potential habitat within the Project Approval
Area, as well as within the proposed modification areas. Those TECs considered to have
potential habitat within the proposed modification areas are listed in Table 3.3.
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Table 3.3 - Threatened Ecological Communities (TECs) with Potential
to occur in Proposed Modification Areas

TEC Status Likelihood of Occurrence in Proposed
Modification Areas

White Box — Yellow Box — EEC (TSC) Low. Previously recorded within Project

Blakely’s Red Gum Woodland Approval Area, as well as extensively

throughout local area. Not recorded during
surveys of proposed modification areas.

White Box — Yellow Box — CEEC (EPBC) Low. Previously recorded within Project
Blakely's Red Gum Grassy Approval Area, as well as extensively
Woodland and Derived Native throughout local area. Not recorded during
Grassland surveys of proposed modification areas.

Key: EEC = Endangered Ecological Community
CEEC = Critically Endangered Ecological Community
TSC = Threatened Species Conservation Act 1995
EPBC = Environment Protection and Biodiversity Conservation Act 1999

One TEC, being White Box — Yellow Box — Blakely’'s Red Gum Grassy Woodland and
Derived Native Grasslands has been previously recorded within the Project Approval Area
(Umwelt 2009a). Despite this previous record, no TECs were recorded within the proposed
modification areas during the field surveys undertaken for this assessment.

There is no potential for the above TEC to occur within the proposed North 1 underground
mining area, as this area comprises the wrong soil type to support this community (being
sandstone derived). The proposed CBP area, however has the potential to contain this
community, as it lies within an appropriate soil type and landscape position to support this
TEC. Detailed inspections of this area however, have determined that the grassland
vegetation within the fenced infrastructure compound has been altered significantly and does
not comprise this TEC. In grassland areas immediately outside of the fence to the north
however, the vegetation is more likely to comprise Derived Native Grasslands (the grassland
variant of the TEC).

3.2 Fauna Results
3.2.1 Fauna Species Recorded

A total of 86 vertebrate fauna species were recorded during surveys of the proposed
modification areas. This included 70 bird species, three reptile species, two amphibian
species and 11 mammal species. Of these recorded species, three (3.4 per cent) were
introduced species (mammals and birds). An outline and discussion of the species recorded
within each of the four major fauna groups is presented in the following sections.

A list of all fauna species recorded within the proposed modification areas is presented in
Appendix C of this report. This species list was compiled from data recorded during field
surveys undertaken by Umwelt in October 2010.

Records of species within a particular area do not suggest it only occurs within that specific
part of the proposed modification areas, and not within other parts. The high levels of
mobility of many fauna species (particularly many birds and mammals) mean that those
species could readily occur in areas other than where they were recorded. For this reason,
significant fauna records obtained from surveys throughout the Project Approval area have

Umwelt (Australia) Pty Limited
2879/R0O2/Final April 2011 3.8



Ecological Assessment
Modification of Ulan Coal - Continued Operations Results

been considered within the impact assessment where they have the potential to occur in the
habitats of the proposed modification areas.

3.2.1.1 Amphibians

Two amphibian species were recorded across the proposed modification areas, being the
spotted marsh frog (Limnodynastes tasmaniensis) and brown froglet (Crinia signifera).

No threatened or introduced amphibian species have been recorded in the proposed
modification areas.

3.2.1.2 Reptiles

Three reptile species were recorded during surveys of the proposed modification areas,
being the eastern bearded dragon (Pogona barbata), lace monitor (Varanus varius) and
nobby lizard (Amphibolurus nobbi nobbi).

No threatened or introduced reptile species have been recorded in the proposed modification
areas.

3.2.1.3 Birds

Seventy birds were recorded throughout the proposed modification areas during surveys,
representing a total of 41 families. The most commonly-recorded families were the
Meliphagidae (6 species) and Acanthizidae (6 species). The Psittacidae (parrots) and
Anatidae (waterbirds) were also dominant families, recording four species each.

Commonly observed species throughout the proposed modification areas included the
sulphur-crested cockatoo (Cacatua galerita), Australian wood duck (Chenonetta jubata),
common bronzewing (Phaps chalcoptera), nankeen kestrel (Falco cenchroides), masked
lapwing (Vanellus miles), eastern rosella (Platycercus eximius), red-rumped parrot
(Psephotus haematonotus), white-throated treecreeper (Corombates leucophaeus), superb
fairy wren (Malurus cyaneus), noisy friarbird (Philemon corniculatus) and Australian magpie
(Gymnorhina tibicen).

Two threatened bird species, the glossy black cockatoo (Calyptorhynchus lathami) and
powerful owl (Ninox strenua) were recorded within (or very near to) the proposed
modification areas. Both of these species are listed as Vulnerable under the TSC Act,
however neither are listed under the EPBC Act.

A total of 10 EPBC Act listed migratory species were recorded in the proposed modification
areas, including the masked lapwing (Vanellus miles), wedge-tailed eagle (Aquila audax) and
black-shouldered kite (Elanus axillaris).

Eleven listed marine species were recorded in the proposed modification areas, including the
Australasian pipit (Anthus novaeseelandiae) and sacred kingfisher (Todiramphus sanctus).

Two introduced bird species were identified, being the common starling (Sturnus vulgaris)
and house sparrow (Passer domesticus).

Of the bird species recorded within the proposed maodification areas, the most dominant
groups included the parrots and honeyeaters. The abundance of honeyeaters is likely to be
a result of the abundance of flowering ironbarks and box eucalypts present within the intact
contiguous forest of the locality. For similar reasons, numerous cockatoo (Cacatuidae) and

Umwelt (Australia) Pty Limited
2879/R0O2/Final April 2011 3.9



Ecological Assessment
Modification of Ulan Coal - Continued Operations Results

parrot (Psittacidae) species were also identified within the proposed modification areas,
including the threatened glossy black-cockatoo.

3.2.1.4 Mammals

Eleven mammal species were recorded within the proposed modification areas during
surveys. The most common mammal family recorded was the Vespertilionidae (micro-bats),
with six species recorded, including one threatened species, the eastern bentwing-bat
(Miniopterus schreibersii oceanensis). One common arboreal mammal species, the common
brushtail possum (Trichosurus vulpecula) was recorded in the proposed modification areas.
Two macropod species were recorded, comprising the eastern grey kangaroo (Macropus
giganteus) and the swamp wallaby (Wallabia bicolor).

3.2.2 Threatened Fauna Species

For the purposes of database searches, the standard 10 kilometre search area was used to
capture known (or potential) threatened fauna records falling within the proposed
modification areas. The results of these database searches are provided in Appendix A.
This Appendix contains an assessment of the potential for all threatened fauna species and
endangered populations identified as part of this assessment to occur within the proposed
modification areas. Appendix A also contains additional potential threatened species
identified from a number of other sources, including literature reviews and professional
opinion. Those species considered to have potential habitat within the proposed modification
areas are listed in Table 3.4.

Table 3.4 - Threatened Fauna Species with Potential to occur
in Proposed Modification Areas

Species Status Likelihood of Occurrence in Proposed Modification
Areas
pink-tailed legless lizard V (TSC) Low. Previously recorded within local area, but not within
Aprasia parapulchella V (EPBC) Project Approval Area. Not recorded during surveys of
proposed modification areas.
broad-headed snake E (TSC) Low. Previously recorded within local area, but not within
Hoplocephalus Project Approval Area. Not recorded during surveys of
bungaroides proposed modification areas.
square-tailed kite V (TSC) Moderate. Recorded in Project Approval Area. Not
Lophoictinia isura recorded during surveys of proposed modification areas.
black-breasted buzzard V (TSC) Moderate. Recorded in Project Approval Area. Not
Hamirostra melanosternon recorded during surveys of proposed modification areas.
spotted harrier V (TSC) Moderate. Recorded in Project Approval Area. Not
Circus assimilis recorded during surveys of proposed modification areas.
little eagle V (TSC) Moderate. Recorded in Project Approval Area. Not
Hieraaetus morphnoides recorded during surveys of proposed modification areas.
glossy black-cockatoo V (TSC) Recorded. Recorded previously in Project Approval Area.
Calyptorhynchus lathami Recorded near to (but not within) proposed CBP. Not
recorded during surveys of proposed North 1
underground mining area.
gang-gang cockatoo V (TSC) Moderate. Recorded in Project Approval Area. Not
Callocephalon fimbriatum recorded during surveys of proposed modification areas.
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Table 3.4 - Threatened Fauna Species with Potential to occur
in Proposed Modification Areas (cont)

Species Status Likelihood of Occurrence in Proposed Modification
Areas
little lorikeet V (TSC) Moderate. Recorded in Project Approval Area. Not
Glossopsitta pusilla recorded during surveys of proposed modification areas.
swift parrot E (TSC) Moderate. Recorded in Project Approval Area. Not
Lathamus discolor E (EPBC) recorded during surveys of proposed modification areas.
MAR
(EPBC)
turquoise parrot V (TSC) Moderate. Recorded in Project Approval Area. Not
Neophema pulchella recorded during surveys of proposed modification areas.
powerful owl V (TSC) Recorded in proposed Northl underground mining area
Ninox strenua as part of the surveys for the proposed modifications.
This species has been previously recorded in the broader
Project Approval Area also.
barking owl V (TSC) Moderate. Recorded in Project Approval Area. Not
Ninox connivens recorded during surveys of proposed modification areas.
masked owl V (TSC) Low. Previously recorded within local area, but not within
Tyto novaehollandiae Project Approval Area. Not recorded during surveys of
proposed modification areas.
brown treecreeper V (TSC) Moderate. Recorded in Project Approval Area. Not
(eastern subspecies) recorded during surveys of proposed modification areas.
Climacteris picumnus
victoriae
speckled warbler V (TSC) Moderate. Recorded in Project Approval Area. Not
Chthonicola sagittata recorded during surveys of proposed modification areas.
regent honeyeater E (TSC) Moderate. Recorded in local area, but not in Project
Anthochaera phrygia E (EPBC) Appr_o_val _Area. Not recorded during surveys of proposed
MIG (EPBC) modification areas.
black-chinned honeyeater |V (TSC) Moderate. Recorded in Project Approval Area. Not
(eastern subspecies) recorded during surveys of proposed modification areas.
Melithreptus gularis gularis
painted honeyeater V (TSC) Moderate. Recorded in Project Approval Area. Not
Grantiella picta recorded during surveys of proposed modification areas.
pied honeyeater V (TSC) Low. Not previously recorded within local area or within
Certhionyx variegatus Project Approval Area. Not recorded during surveys of
proposed modification areas.
white-fronted chat V (TSC) Low. Not previously recorded within local area or within
Epthianura albifrons Project Approval Area. Not recorded during surveys of
proposed modification areas.
scarlet robin V (TSC) Moderate. Recorded in Project Approval Area. Not
Petroica boodang recorded during surveys of proposed modification areas.
flame robin V (TSC) Moderate. Recorded in Project Approval Area. Not

Petroica phoenicea

recorded during surveys of proposed modification areas.
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Table 3.4 - Threatened Fauna Species with Potential to occur
in Proposed Modification Areas (cont)

Species Status Likelihood of Occurrence in Proposed Modification
Areas

pink robin V (TSC) Low. Not previously recorded within local area or within

Petroica rodinogaster Project Approval Area. Not recorded during surveys of
proposed modification areas.

hooded robin (south- V (TSC) Moderate. Recorded in Project Approval Area. Not

eastern form) recorded during surveys of proposed modification areas.

Melanodryas cucullata

cucullata

grey-crowned babbler V (TSC) Moderate. Recorded in Project Approval Area. Not

(eastern subspecies) recorded during surveys of proposed modification areas.

Pomatostomus temporalis

temporalis

varied sittella V (TSC) Moderate. Recorded in Project Approval Area. Not

Daphoenositta chrysoptera recorded during surveys of proposed modification areas.

diamond firetail V (TSC) Moderate. Recorded in Project Approval Area. Not

Stagonopleura guttata recorded during surveys of proposed modification areas.

spotted-tailed quoll V (TSC) Low. Not previously recorded within local area or within

Dasyurus maculata E (EPBC) Project Approval Area. Not recorded during surveys of
proposed modification areas.

koala V (TSC) Moderate. Recorded in Project Approval Area. Not

Phascolarctos cinereus recorded during surveys of proposed modification areas.

squirrel glider V (TSC) Moderate. Recorded in Project Approval Area. Not

Petaurus norfolcensis recorded during surveys of proposed modification areas.

brush-tailed rock-wallaby |E (TSC) Low. Species has been recorded in the Project Approval

Petrogale penicillata V (EPBC) Area on one occasion in 2001. It is possible that this
species is no longer extant in the Project Approval Area.
Not recorded during surveys of proposed modification
areas.

New Holland mouse V (EPBC) Low. Not previously recorded within local area or within

Pseudomys Project Approval Area. Not recorded during surveys of

novaehollandiae proposed modification areas.

grey-headed flying-fox V (TSC) Low. Not previously recorded within local area or within

Pteropus poliocephalus V (EPBC) Project Approval Area. Not recorded during surveys of
proposed modification areas.

yellow-bellied sheathtalil V (TSC) Moderate. Recorded in Project Approval Area. Not

bat recorded during surveys of proposed modification areas.

Saccolaimus flaviventris

little bentwing-bat V (TSC) Low. Previously recorded within local area, but not within

Miniopterus australis Project Approval Area. Not recorded during surveys of
proposed modification areas.

eastern bentwing-bat V (TSC) Recorded. Recorded previously in Project Approval Area.

Miniopterus schreibersii Recorded in proposed Northl underground mining area

oceanensis during surveys of proposed modification areas.

greater long-eared bat (SE |V (TSC) Moderate. Recorded in Project Approval Area. Not

form) V (EPBC) recorded during surveys of proposed modification areas.

Nyctophilus timoriensis
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Table 3.4 - Threatened Fauna Species with Potential to occur
in Proposed Modification Areas (cont)

Species Status Likelihood of Occurrence in Proposed Modification
Areas

little pied bat V (TSC) Moderate. Recorded in Project Approval Area. Not
Chalinolobus picatus recorded during surveys of proposed modification areas.
large-eared pied bat V (TSC) Moderate. Recorded in Project Approval Area. Not
Chalinolobus dwyeri V (EPBC) recorded during surveys of proposed modification areas.
eastern false pipistrelle V (TSC) Moderate. Recorded in Project Approval Area. Not
Falsistrellus tasmaniensis recorded during surveys of proposed modification areas.
large-footed myotis V (TSC) Moderate. Recorded in Project Approval Area. Not
Myotis adversus recorded during surveys of proposed modification areas.
eastern cave bat V (TSC) Moderate. Recorded in Project Approval Area. Not
Vespadelus troughtoni recorded during surveys of proposed modification areas.

E = Endangered

V = Vulnerable

EEC = Endangered Ecological Community

CEEC = Critically Endangered Ecological Community

TSC = Threatened Species Conservation Act 1995

EPBC = Environment Protection and Biodiversity Conservation Act 1999

3.2.2.1 Threatened Fauna Species Recorded

Three threatened fauna species were recorded during the field surveys undertaken for the
proposed modifications. These included the glossy black cockatoo (Calyptorhynchus
lathami), powerful owl (Ninox strenua) and the eastern bentwing-bat (Miniopterus schreibersii
oceanensis). The Ulan Coal — Continued Operations Ecological Assessment (Umwelt
2009a) identified a total of 33 threatened fauna species occurring throughout the Project
Approval Area. Figure 3.3 shows the threatened fauna species previously recorded (Umwelt
2009a) and recently recorded during the field surveys undertaken for this assessment
occurring within and around the proposed modifications. Squirrel glider (Petaurus
norfolkensis) was previously recorded within the proposed modification area. Further
discussion of this species can be found in Appendix A. A further discussion of the three
recently recorded species is contained below. A number of these species have the potential
to occur within the proposed modification areas.

Glossy Black-cockatoo (Calyptorhynchus lathami)

This species is uncommon although widespread throughout suitable forest and woodland
habitats, from the central Queensland coast to East Gippsland in Victoria, and inland to the
southern tablelands and central western plains of NSW, with a small population in the
Riverina. The species inhabits open forest and woodlands of the coast and the Great
Dividing Range up to 1000 metres elevation in which stands of she-oak species, particularly
black she-oak (Allocasuarina littoralis), forest she-oak (A. torulosa) or drooping she-oak
(A. verticillata) occur. They are usually seen in pairs or small groups feeding quietly in she-
oaks, where they feed almost exclusively on the seeds of several species of she-oak
(Casuarina and Allocasuarina species), shredding the cones with the massive bill. This
species can be highly selective in its choice of food trees, choosing Allocasuarina species
that produce seeds with a high nutrient value. This species is dependent on large hollow-
bearing eucalypts for nest sites. One or two eggs are laid between March and August.
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Glossy black-cockatoos were seen flying over the Bobadeen area adjacent to the CBP
during the field surveys undertaken for this assessment. There have been 55 previous
records of this species from within the Project Approval Area, from sources including Umwelt,
Mount King (2008), Atlas of NSW Wildlife, Birds Australia and the Moolarben Project
Stages 1 and 2 (Moolarben Biota 2006 and Ecovision 2008, respectively). Most records
have been of multiple individuals, with the largest known record being of five birds. It is likely
that the records discussed involve repeat sightings of individual birds. Records consisted of a
mixture of sightings and call identifications. This species is likely to make use of open
forest/forest and woodland habitat across the proposed modification areas, particularly where
target feed species are abundant. This species requires large hollows for nesting, and it is
likely that the species is resident and breeding in the Project Approval Area. There is the
potential that this species would utilise the habitats of the proposed North 1 underground
mining area for breeding and foraging.

Powerful Owl (Ninox strenua)

This species is endemic to eastern and south-eastern Australia, mainly on the coastal side of
the Great Dividing Range from Mackay to south-western Victoria. In NSW, it is widely
distributed throughout the eastern forests from the coast inland to tablelands, with scattered,
mostly historical records on the western slopes and plains. It is uncommon throughout its
range where it occurs at low densities. It inhabits a range of vegetation types, from
woodland and open sclerophyll forest to tall open wet forest and rainforest. It requires large
tracts of forest or woodland habitat but can occur in fragmented landscapes as well. The
species breeds and hunts in open or closed sclerophyll forest or woodlands and occasionally
hunts in open habitats. It roosts by day in dense vegetation comprising species such as
turpentine, black she-oak, blackwood, rough-barked apple, cherry ballart and a number of
eucalypt species. Main prey items are medium-sized arboreal marsupials, particularly the
greater glider, common ringtail possum and sugar glider. There may be marked regional
differences in the prey taken. As most prey species require hollows and a shrub layer, these
are important habitat components for the owl. Pairs of powerful owls are believed to have
high fidelity to a small number of hollow-bearing nest trees and will defend a large home
range of 400 to 1450 hectares. Powerful owls nest in large tree hollows (at least 0.5 metre
deep), in large eucalypts (diameter at breast height of 80-240 centimetres) that are at least
150 years old. Powerful owls are monogamous and mate for life. Nesting occurs from late
autumn to mid-winter, but is slightly earlier in north-eastern NSW (late summer to mid
autumn).

Two adults and one juvenile powerful owl were recorded within the proposed North 1
underground mining area during the field surveys undertaken for this assessment. The
powerful owl (Ninox strenua) has been recorded on five previous occasions within the Project
Approval Area (Umwelt 2009). These records come from Umwelt (one call identification),
Moolarben Project Stages 1 and 2 (Moolarben Biota 2006 and Ecovision 2008, respectively)
and the Atlas of NSW Wildlife (likely to be a duplicate of one of the Moolarben records). This
species is likely to forage for prey species within the open forest/forest and woodland
habitats across the Project Approval Area. The recent sighting of a breeding pair and a
juvenile indicates the species are breeding within Project Approval Area and more
specifically within the proposed North 1 underground mining area. The assumed age of the
juvenile suggests this trio were roosting near the nest tree, however this was not identified
during field surveys. It is likely this nest tree would be located within the proposed
North 1 underground mining area, specifically within the valley the trio were observed
roosting in. This species requires large hollows for breeding, and it is likely that the records of
this species represent only a small number of individuals within the local area.
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Eastern Bentwing-bat (Miniopterus schreibersii oceanensis)

This species occurs along the east and north-west coasts of Australia. Caves are the primary
roosting habitat, but it also uses derelict mines, storm-water tunnels, buildings and other
man-made structures. The eastern bentwing-bat forms discrete populations centred on a
maternity cave that is used annually in spring and summer for the birth and rearing of young.
Maternity caves have very specific temperature and humidity regimes. At other times of the
year, populations disperse within about 300 kilometre range of maternity caves. Cold caves
are used for hibernation in southern Australia. Breeding or roosting colonies can number
from 100 to 150,000 individuals. It hunts in forested areas, catching moths and other flying
insects above tree tops.

The eastern bentwing-bat (Miniopterus schreibersii oceanensis) was recorded by an Anabat
detector on the western side of the proposed North 1 underground mining area during the
field surveys undertaken for this assessment. This species has been previously recorded a
total of 37 times from within the wider Project Approval Area, from field surveys completed by
Umwelt and Fly By Night. All habitat types within the proposed modification areas are likely
to provide foraging habitat for this species. The cliff lines within the proposed modification
areas may provide potential roosting habitat for this cave-dependent species, however
bentwing-bats are known to prefer limestone cave systems over the sandstone-bases
systems of the Project Approval Area. It would be possible that a temporary roost site could
be present in the proposed North 1 underground mining area, however this would be unlikely
to be a maternity roost for this species.

3.2.3 Endangered Fauna Populations

No endangered fauna populations occur or are likely to occur within the proposed
modification areas.
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4.0 Impact Assessment

A number of significant ecological features (being threatened species or their habitats) were
recorded or have potential to occur within the proposed modification areas, and therefore
may be impacted by the proposed modifications. The following impact assessment
addresses those direct and indirect impacts that may result on significant ecological features
within the proposed modification areas. Direct impacts, in this case, relate to the removal of
vegetation for construction purposes (only relevant to the proposed CBP, as this is the only
vegetation that will be removed as part of the proposed modifications). It is likely that
potential indirect impacts will be limited to the proposed North 1 underground mining area,
where subsidence-related impacts may include cracking or rock fall along cliff lines, potential
tree fall as a result of rock fall and possible changes to surface hydrology. The removal of
0.07 hectare of vegetation within the proposed CBP has the potential to increase indirect
impacts such as edge effects within the broader Bobadeen area.

4.1  Direct Impacts
4.1.1 Vegetation Removal

The Modification will involve the removal of all vegetation within the proposed CBP, however
this relates to only 0.07 hectare of highly disturbed Unimproved Pasture. All impacts relating
to this proposed CBP will be confined to the existing fenced infrastructure compound (being
approximately 3 hectares in size), and that no disturbance will occur to vegetation outside of
the existing fence.

There will be no vegetation removal required for the purpose of the proposed
North 1 underground mining area nor for the minor modifications to the Ulan West and Ulan
No.3 underground mine plans.

4.2 Indirect Impacts

4.2.1 Edge Effects

The removal of 0.07 hectare of vegetation for the proposed CBP is not likely to cause a
substantial increase in indirect impacts such as edge effects, weed invasion or increased
predation. This is a result of the proposed CBP being located within an existing hard stand
infrastructure compound that is already highly modified. This compound lies within the
Bobadeen area, which itself, is a highly modified agricultural area that has been subject to
clearing, cultivation, irrigation, grazing and pasture improvement. This area also contains
operational infrastructure (such as roads, powerlines, pipelines, fan vents, irrigation pivots,
cattle yards and water storage facilities) to support agricultural and underground mining
activities. The vegetation within the existing infrastructure compound is currently subjected
to considerable edge effects, and the additional impact to 0.07 hectare of this area will not
increase these existing impacts to a significant degree.

4.2.2 Subsidence Impacts

Subsidence can be generically described as the downward movement of the ground surface
in response to the rock layers above the coal extraction area temporarily separating and then
interfacing again, each one moving down sequentially to fill the gap created by movement of
the layer below.
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The proposed underground mining operations will result in subsidence above the extracted
longwall panels. Subsidence itself does not typically adversely impact on ecological values,
however subsidence can lead to surface cracking, rock fall and changes to surface drainage
that may impact on ecological values. Nothwithstanding this, the subsidence impacts
associated with the proposed modifications are not expected to result in direct tree failure or
death.

4.2.2.1 Proposed North 1 Underground Mining Area

Detailed subsidence modelling of the Project Approval Area was completed by as part of the
Ulan Coal — Continued Operations Environmental Assessment (Umwelt 2009b). This
assessment included detailed predictions of the subsidence associated with the project and
assessment of the potential impacts of subsidence on the built and natural environments
(SCT Operations 2009).

The assessment defined that the area affected by subsidence generally extends above and
immediately adjacent to the underground mining footprints (SCT 2009). A further subsidence
assessment was completed for the North 1 underground mining area. The subsidence
predictions provided as part of the assessment were found to be consistent with previous
subsidence levels experienced at the UCML complex.

Subsidence predictions for the proposed North 1 underground mining area and the potential
range of impacts resulting from the predicted subsidence have been documented by SCT
(2010). The predicted subsidence affectation area, defined by the 20 millimetre subsidence
line, is shown on Figure 3.1. The subsidence predictions (SCT 2010) indicate that the
proposed North 1 underground mining area will result in maximum predicted vertical
subsidence of up to approximately 1.6 metres in some areas, with a typical range of 0.9 to
1.3 metres.

Impact on Vegetation Communities

The detailed subsidence modelling works that have been completed for the proposed
modification (see above) have identified a predicted subsidence affectation area
(Figure 3.1). The following vegetation communities were recorded within this predicted
subsidence affectation area:

Scribbly Gum Woodland — Heathland on Sandstone Plateaux (84 hectares);
e Ironbark Open Forest Complex on Sandstone (109 hectares);

e Stringybark-lronbark Open Forest on Sandstone Slopes (6 hectares);

e Rough-barked Apple Open Forest (3 hectares);

e lronbark Open Forest Complex on Sandstone and Dry Heathland on Rocky Outcrops
(1 hectare); and

e Dry Heathland on Rocky Outcrops (<1 hectare).

There are not expected to be any impacts to the condition or viability of these vegetation
communities, based on subsidence-related impacts as predicted in SCT (2010), or as has
been observed during previous underground mining.

Detailed monitoring surveys of the habitat values of the vegetation above underground
mining areas have been completed by Mount King for many years. These surveys have
been completed before, during and after underground mining and have concluded that there
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have been no significant statistical differences in the habitat complexity in the vegetation
between the mined and unmined areas.

Given that detailed subsidence predictions are comparable between these previously mined
areas and the currently proposed mining areas (SCT 2010), it is reasonable to assume this
conclusion from Mount King (2008) is also applicable to the currently proposed mining areas.

Impact on CIiff Lines

In order to investigate potential subsidence-related impacts on cliff lines within the proposed
North 1 underground mining area, modelling from the Ulan Coal - Continued Operations
Ecological Assessment (Umwelt 2009a) was used to identify the amount of cliff line that may
be subject to potential impact. The probability of impact on these cliff lines was then
calculated, based on advice from SCT (2009) which provided generic probabilities for rock
fall and perceptible impact for cliff lines within each of the five units within the Triassic
sandstone sequence, these being rock fall probabilities ranging from 1 to 20 per cent. The
assessment of potential impact has, however, taken a conservative approach and assumed
a 20 per cent probability of rock fall across all cliff lines within the Triassic sandstone
sequence above the underground mining area.

Modelling from Umwelt (2009) has shown that there is a total of 1124 metres of cliff line
within the subsidence affectation area of the proposed North 1 underground mining area.
When applying the 20 per cent probability of rock fall to this area, it is expected that
225 metres of cliff line within the proposed North 1 underground mining area may be subject
to rock fall impact.

Where rock fall occurs, it is likely that vegetation in the immediate area will be damaged, and
further damage may be sustained to vegetation below the rock fall area. Previous longwall
mining of the Ulan No. 3 Mine has undermined approximately 8 kilometres of sandstone
cliffs. Approximately 1.6 kilometres (20 per cent) of these cliff lines have experienced rock
falls. This indirect impact, however, has not resulted in the loss of significant amounts of
vegetation. It expected that the proposed modifications will not alter the level of indirect
impact when compared to that observed in the previously mined parts of the mine site.

Rock fall is expected to be most prevalent in weak points in the cliff line, such as existing
caves, cracks and overhangs which may provide roosting habitat for cave-dependant micro
bat species. Any vegetation associated with rock fall areas is likely to be damaged; however
this impact is likely to be confined to these specific areas only. Subsidence is not expected
to cause significant cracking or alteration to hydrology that is likely to be reflected in impacts
on vegetation.

Potential Tree Fall

It is expected that subsidence movements as a result of longwall mining will not cause tree
fall or failure. This is supported by observations of the previously-mined parts of the mine
site, where tree failure as a result of vertical subsidence has not been observed.

Impacts to Surface Drainage

The Surface Water Assessment has determined that the predicted subsidence impacts will
not result in any changes to watercourse stability or ponding, or drainage realignment. If
proposed monitoring (refer to Surface Water Assessment (Appendix 4 of the Environmental
Assessment)) indicates that remediation works are required, remediation works will need to
maintain channel grades and take into consideration channel stabilities and existing channel
characteristics.
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If remediation works are required, these works have the potential to generate short term
impacts in terms of water quality while the remediation works are being undertaken and
stable vegetated post mining landforms are being achieved. Potential water quality impacts
in terms of downstream users and downstream ecosystems will principally be due to the
potential for increased sediment generation and export of sediment off site. To mitigate this
potential impact it is proposed to implement a number of erosion and sediment control
measures (refer to Section 6.0 of Surface Water Assessment (Appendix 4 of the
Environmental Assessment)).

The implementation of the proposed erosion and sediment control measures will ensure that
underground mining and surface remediation works do not have a significant adverse impact
on downstream water users or on downstream ecosystems.

4.2.2.2 Ulan West and Ulan No. 3 Mine Plan Amendments

As with the proposed North 1 Underground Mining Area, the predicted subsidence levels
relating to the reconfiguration of the Ulan West and Ulan No. 3 mine plans has been found to
be consistent with the previous subsidence levels of the UCML complex. The proposed
amendments to reconfigure the longwall layout in Ulan West and Ulan No. 3 will not result in
additional subsidence-related ecological impacts to those previously considered in Ulan Coal
— Continued Operation Environmental Assessment (Umwelt 2009b).

Impact on Vegetation Communities

The reconfiguration of the mine plan for the Ulan West and Ulan No. 3 has resulted in
changes to the area of vegetation to be undermined, as per Table 4.1, below.

Table 4.1 - Vegetation Communities to be Undermined as a Result of Proposed
Reconfiguration of Ulan West and Ulan No. 3 Mine Plans

Vegetation Community Name Decrease in Increase in Net
vegetation to vegetation to Change
be undermined | be undermined (ha)
as aresult of as aresult of
reconfiguration | reconfiguration
(ha) (ha)
Forest/Open Forest Formation 48.9 47.9 -1.0
Blakelys Red Gum Open Forest* * 7.5 0.5 -7.0
Ironbark Open Forest Complex on Sandstone 32.1 29.3 -2.8
Rough-barked Apple Open Forest on 9.1 17.2 8.1
Alluvium/Colluvium®
Stringybark — Ironbark Open Forest on Sandstone 0.2 0.9 0.7
Slopes
Woodland Formation 2.0 2.0 0.0
Modified White Box Woodland* 2.0 2.0 0
Grassland Formation 9.9 9.5 -0.4
Derived Native Grassland* 9.9 9.5 -0.4
TOTAL 60.8 59.4 -1.4
Note * Indicates vegetation communities comprising the White Box Woodland TEC.

* Indicates vegetation communities with the potential to be considered as GDEs (i.e. those communities containing red

gum/rough-barked apple assemblages.
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As such, there will be a net reduction of approximately 1.4 hectares in the amount of
vegetation that will be undermined as a result of the proposed reconfiguration of the mine
plans. There are not expected to be any impacts to the condition or viability of these
vegetation communities, based on subsidence-related impacts as predicted in SCT (2009),
or as has been observed during previous underground mining.

Impact on CIiff Lines

As with the proposed North 1 underground mining area, modelling from the Ulan Coal -
Continued Operations Ecological Assessment (Umwelt 2009a) was used to identify the
amount of cliff line that will be removed from potential impact as a result of the proposed
reconfiguration, and that which will now be included into potential impact as a result of the
proposed reconfiguration. The results of this modelling are provided below, in Table 4.2.

Table 4.2 — Alteration to Potential Cliff Line Impact as a Result of Proposed
Reconfiguration of Ulan West and Ulan No. 3 Mine Plans

Decrease in cliff line to be Increase in cliff line to be Net Change (metres)
undermined as aresult of undermined as a result of
reconfiguration (metres) reconfiguration (metres)

242 224 -18

Notes: Values have been rounded up to nearest whole number where appropriate. All values subject to minor mapping/GIS-
based discrepancies.

The proposed modifications to the Ulan West and Ulan No.3 Mine plans result in a minor
reduction in the extent of cliff lines which may be potentially impacted by underground mining
in Ulan West and Ulan No.3.

Impacts to Groundwater Dependent Ecosystems

Some of the red gum-dominated riparian communities mapped within the project area have
the potential to be classified as GDEs, according to the Groundwater Dependent Ecosystem
Policy (DLWC 2002) as either:

e wetlands and red gum forests;
e other terrestrial vegetation; or
e ecosystems in streams fed by groundwater.

While there are potentially several examples of these ecosystems throughout the project
area, these are generally not well-defined, blend into adjacent drier communities and are not
significant GDEs such as hanging swamps and limestone cave systems, which are not
present in the project area. There have been no records of such significant GDEs from
ecological surveys completed within the project area to date. Specialist groundwater studies
undertaken by Mackie Environmental Research (MER) (2011) reports that:

there are no GDEs within the project area that are likely to be impacted by the loss of
formation groundwater.

Red gums have been recorded in specific vegetation assemblages across the project area,
generally in the red gum/rough-barked apple assemblages, which have been recorded along
minor drainage depressions and broad alluvial flats associated with drainage lines. There
have been no groundwater-dependent wetlands recorded within the project area.
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The majority of the red gum/rough-barked apple assemblages occur along the minor
drainage depressions associated with Mona and Brokenback Creeks. The reconfiguration of
the mine plans for Ulan West and Ulan No. 3 results in a net increase of approximately
1.1 hectares of potential GDE vegetation that will be undermined. However, as part of the
regional groundwater monitoring program, a series of piezometers were installed in late
2008 within the upper reaches of Mona Creek and Brokenback Creek to determine the extent
of alluvium and presence of groundwater. The results have shown the alluvium to be thin
(less than 5 metres) and comprise sandy, silty deposits with limited saturation thickness.
Most of the test holes were essentially dry (MER 2011). Such results suggest that these
vegetation types are more likely to be reliant on surface runoff than groundwater resources.

4.3 Impacts on Flora Species

A total of 0.07 hectare of vegetation will be impacted as a result of the proposed CBP. This
is the only vegetation removal required as part of the proposed modifications. The
Unimproved Pasture to be removed from the proposed CBP site is highly disturbed and has
little ecological value. This community comprises a range of native and introduced flora
species that are representative of those occurring in the broader landscape. The proposed
modifications are not likely to result in a loss of native flora species that form these
communities such that the biodiversity value of the area will be reduced.

4.4  Impacts on Vegetation Communities

The following vegetation communities were recorded within predicted subsidence affectation
area for the proposed North 1 underground mining area:

Scribbly Gum Woodland — Heathland on Sandstone Plateaux (84 hectares);
e Ironbark Open Forest Complex on Sandstone (109 hectares);

e Stringybark-lronbark Open Forest on Sandstone Slopes (6 hectares);

e Rough-barked Apple Open Forest (3 hectares);

e Ironbark Open Forest Complex on Sandstone and Dry Heathland on Rocky Outcrops
(1 hectare); and

e Dry Heathland on Rocky Outcrops (<1 hectare).

The following vegetation community was recorded within the proposed CBP:
o Cleared (containing existing infrastructure covering 1 hectare); and

e Unimproved Pasture (2 hectares).

It is assumed for the purpose of this assessment that all of the 0.07 hectare of vegetation
within the proposed CBP will be removed for construction purposes. This will be undertaken
within the existing fenced area, thus the only community to be impacted will be Unimproved
Pasture. Given the dominance of introduced groundcover species and the lack of mature
canopy tree species in this community, the removal of this vegetation is not considered to be
significant. This community is not of high conservation significance in its own right. The
proposed modifications are not likely to result in a significant reduction in the amount or
quality of Unimproved Pasture in a local or regional context.
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Disturbance of vegetation within the proposed Ulan North 1 underground mining area may
occur as a result of subsidence-related rock fall. Potential rock fall is only expected to occur
in up to 20 per cent of the modelled cliff lines in this area, and vegetation loss as a result of
rock fall is only expected to be minor. Such minimal potential impact is highly unlikely to
have a significant impact on the vegetation communities in the area.

None of the vegetation communities within the proposed North 1 underground mining area or
the proposed CBP are consistent with any TECs listed under the TSC Act and EPBC Act.

4.5 Impacts on Fauna Species and Habitats

The proposed modification areas support foraging and nesting resources for a range of fauna
species, particularly within the woodland formation of the proposed North 1 underground
mining area.

The proposed modifications will result in the disturbance to approximately 0.07 hectare of
Unimproved Pasture habitat within the proposed CBP. This is a highly modified community
with very little habitat value to fauna species, other than those adapted to highly modified,
open areas with few natural habitat niches. It is unlikely that the habitat found within the
proposed CBP is essential to the survival of any fauna species within the local area. Fauna
species utilising the habitat within the proposed CBP would be doing so as part of a wider
habitat range, and would not rely specifically or solely on the habitats of the proposed CBP
for survival.

Potential subsidence movements within the proposed North 1 underground mining area may
result in rock fall within the cliff line areas, as well as the potential loss of small amounts of
vegetation associated with rock fall sites. This potential impact is not expected to result in
the loss of large amounts of vegetation, nor result in a significant loss in habitat for native
fauna species.

It is not likely that the proposed modifications will result in the loss of a significant amount of
fauna habitat in the local area.

4.6 Impacts on Threatened Flora Species

No threatened flora species were recorded within the proposed modification areas during the
field survey undertaken for this assessment. Although threatened flora species have been
recorded within the broader Project Approval Area (Umwelt 2009a), none are considered to
be likely to occur within the proposed modification areas, and the impacts of the proposed
modifications are not expected to result in a significant impact on threatened flora species, or
their habitats. No further assessments under the TSC Act or EPBC Act are required for
threatened flora species for the proposed modifications.

4.7 Impacts on Endangered Flora Populations

No endangered flora populations were recorded or are expected to occur within the proposed
modification areas. No further assessments under the TSC Act or EPBC Act are required for
endangered flora populations for the proposed modifications.
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4.8 Impacts on Threatened Ecological Communities

No TECS were recorded within the proposed CBP or the North 1 underground mining area
during the field surveys undertaken for this assessment. The Ulan Coal — Continued
Operations Ecological Assessment (Umwelt 2009a) identified the White Box Woodland TEC
within the broader Project Approval Area, however this community was not located within
either of the areas above proposed modification areas. This TEC is likely to be present to
the north and north-west of the proposed CBP, however providing that impacts relating to
this proposed modification do not extend beyond the existing fenceline surrounding the
existing infrastructure compound, there will be no impact to this TEC. There is no potential
for the proposed North 1 underground mining area to impact on this TEC. No further
assessments under the TSC Act or EPBC Act are required for TECs for the purposes of the
proposed CBP or the North 1 underground mining area.

The minor Ulan West and Ulan No. 3 mine plan amendments lie beneath vegetation
communities mapped as variants of the White Box Woodland TEC. However (as per
Section 4.4 above), there will be a net reduction in the amount of White Box Woodland TEC
(7.4 hectares) that will be undermined as a result of the proposed reconfiguration of the mine
plans. Further to this, there are not expected to be any impacts to the condition or viability of
the vegetation communities lying above the underground mining areas, based on
subsidence-related impacts as predicted in SCT (2009), or as has been observed during
previous underground mining.

4.9 Impacts on Threatened Fauna Species

Three threatened fauna species were recorded during opportunistic fauna surveys of the
proposed modification areas. A number of threatened fauna species have been recorded
from the broader area as part of the Ulan Coal - Continued Operations Ecological
Assessment (Umwelt 2009a), and previous studies/monitoring across the mine site
(Figure 3.3). An assessment of threatened fauna species with potential to occur within the
proposed modification areas is included in Appendix A.

49.1 Habitat Loss

Habitat loss for threatened fauna as a result of the proposed modifications may occur
through vegetation clearance, which will only relate to 0.07 hectare of Unimproved Pasture
within the proposed CBP. Given the high degree of existing disturbance and lack of habitat
values within this community, it is not likely that this removal of small amounts of vegetation
will result in further fragmentation or habitat loss impacts on threatened fauna species. It is
likely that any threatened species that would potentially use the habitats of the proposed
CBP site would not be impacted by this relatively minor increase in fragmentation, due to
their high degrees of mobility. No habitat trees, including hollow-bearing trees, will be
removed as a result of the proposed modifications.

Habitat values are significantly higher at the proposed North 1 underground mining area with
relatively undisturbed vegetation, hollow logs, rocky escarpments and hollow-bearing trees
occurring throughout the area. No vegetation clearance will be required at the proposed
North 1 underground mining area. Habitat loss in this area may result from rock fall events
as a result of subsidence. This impact is not expected to result in the loss of large amounts
of vegetation, nor result in a significant loss in habitat for threatened fauna species.
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4.9.2 Impact on Threatened CIliff Line and Cave-Dependent Species

The impact of subsidence resulting in rock fall on cliff line habitat within the proposed
North 1 underground mining area could potentially involve impacts on cliff line and potentially
cave habitats, and therefore impacts on cliff line and potentially cave-dependent species.
Current and previous surveys identified a number of cave-dependent species occurring
within the Project Approval Area, including the following threatened micro-bat species:

e eastern bentwing-bat (Miniopterus schreibersii oceanensis) — cave dwelling, also uses
mine entrances and road culverts. Maternity caves are usually found in limestone
formations and may number hundreds of thousands of females. Non-breeding colonies
occur in sandstone formations, however are generally smaller, and can comprise both
sexes;

e large-eared pied bat (Chalinolobus dwyeri) — roosts in caves and mines. Also utilise
boulder piles and mine tunnels. Maternity caves generally accommodate colonies of up
to 50 females, however some colonies can be up to 500 females in size;

e large-footed myotis (Myotis adversus) — roosts in caves, dense vegetation or tree
hollows, usually near water. Colonies up to several hundred, more commonly roost in
groups of 10 to 15 individuals;

o little pied bat (Chalinolobus picatus) — roosts in trees, caves, buildings and abandoned
mines. In caves they usually occur in colonies of fewer than 10 individuals; and

e eastern cave bat (Vespadelus troughtoni) — cave dwelling, found in sandstone
overhangs, boulder piles and mine tunnels. Colonies of up to 50 females, however some
colonies can be up to 500 females in size.

Additionally, the brush-tailed rock-wallaby (Petrogale penicillata) is reliant on rocky cliff line
areas as refuge habitat from predators.

If micro-bat species are breeding or roosting within the cliff lines of the North 1 underground
mining area, there is potential that subsidence-related rockfall could impact on breeding or
roosting caves (if present). If so, two scenarios could occur:

e Breeding cave (depending on the timing of the impact) — rockfall could destroy a cave
that is suitable for breeding. These are very rare in the landscape as they require very
specific temperature and microclimate parameters. The loss of such a cave could prevent
breeding in the area (or possibly a larger area) if no other suitable caves were present.
Pregnant or lactating females and young could be injured or killed, or juveniles left in
créches could be injured or killed (while females are foraging). Such impacts could
significantly impact the ability of the local population to breed and persist in the area.

e Roosting cave (depending on the time of year) — may cause injury or death to colonies of
males or females (usually roost in single-sex colonies). Such impacts could significantly
impact the ability of the local population to breed and persist in the area.

No evidence of breeding or roosting caves for any micro-bat species has been recorded from
any surveys completed within the proposed modification areas or broader Project Approval
Area (Umwelt 2009a). Such caves are typically very rare in the landscape, and there is no
certainty that they occur in the Project Approval Area or proposed modification areas.
However, the possibility of the presence of such caves cannot be excluded from
consideration. The limitations to travel over large distances exhibited by some of the species
in question (especially the large-eared pied bat) increase the potential that this species is
roosting and/or breeding in the cliff lines of the Project Approval Area. The potential for the
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eastern bentwing-bat breeding in the Project Approval Area is lower, due to its preference for
limestone breeding caves, and its ability to travel relatively large distances.

As there is no way to conclusively exclude the potential for breeding and/or roosting of these
species in the cliff lines of the proposed modification areas and broader Project Approval
Area, this assessment assumes their potential presence, and assesses potential impacts
accordingly.

An assessment of significance has been completed for the following potentially impacted
threatened fauna species and is provided in Appendix D:

e powerful owl (Ninox strenua);

e brush-tailed rock-wallaby (Petrogale penicillata);

¢ little bentwing-bat (Miniopterus australis);

e eastern bentwing-bat (Miniopterus schreibersii oceanensis);

¢ little pied bat (Chalinolobus picatus);

e large-eared pied bat (Chalinolobus dwyeri);

o large-footed myotis (Myotis adversus); and

e eastern cave bat (Vespadelus troughtoni).

The assessment of significance concluded that the proposed modifications have some

potential to result in a significant impact on the following species, however it is considered
highly unlikely:

eastern bentwing-bat (Miniopterus schreibersii oceanensis);
o little pied bat (Chalinolobus picatus);

e large-eared pied bat (Chalinolobus dwyeri);

o large-footed myotis (Myotis adversus); and

e eastern cave bat (Vespadelus troughtoni).

No evidence of potential roosting/breeding habitat has been recorded within the cliff lines of
the proposed North 1 underground mining area, however there is still the potential (albeit
very small) that such habitat could occur in this area. This assessment has taken a highly
precautionary approach (as per Umwelt 2009a) in assessing potential impacts on these
species, as such it cannot be discounted that impact could occur on a breeding or roosting
cave. If such impact did occur, although highly unlikely, it would be possible that impacts
could be significant.

This assessment has been made without consideration of the mitigation, ameliorative or
offset measures proposed as part of the proposed modifications. Rather, the conclusion on
impacts is based purely on the anticipated effects that the proposed modifications would
have on the ecological features of the area if the proposed modifications were implemented
without any form of mitigation or offsetting.
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While not considered as part of the conclusions to impact assessment, impact mitigation has
been developed and included as an integral component of these proposed modifications.
This follows the same approach to offsetting adopted as part of the Ulan Coal - Continued
Operations Ecological Assessment (Umwelt 2009a), and is discussed in Section 5.0.

4.10 Impacts on Critical Habitat

There are four areas of Critical Habitat declared under the TSC Act, these being:

e Cabbage Tree Island, Port Stephens, Critical Habitat for the Gould’s Petrel (Pterodroma
leucoptera leucoptera);

¢ North Sydney Harbour, Critical Habitat for the Little Penguin (Eudyptula minor);

e Stotts Island Nature Reserve, Critical Habitat for the Mitchells Rainforest Snail (Thersites
mitchellae); and

¢ Wollemi National Park, Critical Habitat for the Wollemi pine (Wollemia nobilis).

There are a further two locations recommended as Critical Habitat:

e Bomaderry bushland, Shoalhaven, Critical Habitat for the Bomaderry zieria (Zieria
baeuerlenii); and

e Critical Habitat for the Eastern Suburbs Banksia Scrub EEC.

While parts of the northern borders of Wollemi National Park lie approximately 20 kilometres
to the south of the Project Approval Area, the proposed modifications will not impact on the
areas recommended for declaration or declared as critical habitat for the Wollemi Pine
(Wollemia nobilis).

4.11 Key Threatening Processes

There are currently 38 key threatening processes (KTPs) (including those pending
finalisation) listed under the schedules of the TSC Act and FM Act. Of these, a number have
been discounted from this assessment, due to their irrelevance to the proposed
modifications. In general, the proposed modifications are likely to or might cause an
increase in the incidence of one KTP within the proposed modification areas, this being:

o alteration of habitat following subsidence due to longwall mining.

The long history of underground mining at Ulan has shown minimal ecological impact from
this KTP.

4.12 Environment Protection and Biodiversity Conservation Act
1999

Under the Commonwealth EPBC Act, approval of the Commonwealth Minister for the
Environment is required for any action that may have a significant impact on matters of
national environmental significance (NES). These matters are:
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o listed threatened species and communities;

e migratory species protected under international agreements;
e ramsar wetlands of international importance;

e the Commonwealth marine environment;

e world heritage properties;

e national heritage places; and

e nuclear actions.

A search of the Department of Sustainability, Environment, Water, Population and
Communities (DSEWPC) Protected Matters Search Tool (October 2010) identified
(discounting fishes and marine species) a number of TECs, threatened species and
migratory/marine species listed under the EPBC Act that have the potential to occur within
10 kilometres of the proposed modification areas. Each of these is included within
Appendix A, which determines whether the species warrants further assessment by way of
an Assessment of Significance.

The EPBC Act lists criteria which are used to determine whether an action is likely to have a
significant impact on matters of NES. These criteria are addressed in the Assessment of
Significance provided in Appendix E.

The Madification is not likely to result in a significant impact on an important population of the
brush-tailed rock-wallaby (Petrogale penicillata) within the proposed modification areas.

The Modification has some potential to significantly impact on an important population of the
large-eared pied-bat (Chalinolobus dwyeri) within the proposed North 1 underground mining
area. Such impacts are considered to be highly unlikely, and would be contingent only in the
case of rock fall or cracking impacts occurring in a breeding/roosting cave for this species.
No evidence of such an occupied cave has been recorded within the proposed modification
areas.
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5.0 Impact Mitigation Measures

This section describes the impact mitigation strategy that has been developed to ameliorate
the impacts of the proposed modifications on threatened species, endangered populations,
TECs and their habitats. The primary approach to this has been to initially avoid ecological
impact. Where such an impact has been unavoidable, attempts have been made to
minimise impacts, and then provision has been made to offset those unavoidable impacts.
This section discusses the measures included in the design of the proposed modification to
avoid and minimise ecological impacts.

The loss of 0.07 hectare of Unimproved Pasture within the proposed CBP is not likely to
result in significant impacts on the biodiversity of the local area. The proposed
North 1 underground mining area may result in damage to 225 metres of cliff line habitat,
thereby potentially impacting on cliff line dependent species within that area. It is appropriate
to implement mitigation measures for those impacts that have not been able to be avoided
and have potential to occur as a result of the proposed modifications.

These proposed mitigation measures should be read in conjunction with the Ulan Coal -
Continued Operations Ecological Assessment (Umwelt 2009a), which gives full detail on the
ecological features, impacts and mitigation measures required for the UCML continued
operations project proposed by UCML.

5.1 General Mitigation Measures

The following general mitigation measures will be implemented (as much as possible), in
order to minimise impacts resulting from the proposed modifications:

e maximise the use of existing disturbed areas within the proposed CBP for the placement
of infrastructure and to avoid impact on surrounding vegetation; and

e weed management within the proposed CBP consistent with the measures and desired
outcomes addressed within the Draft Biodiversity Rehabilitation and Offset Management
Plan (BROMP) for the Ulan Coal - Continued Operations Project (Umwelt 2010Db).

5.2  Monitoring

The proposed North 1 underground mining area will be subjected to the same degree of
ecological monitoring as the remainder of the Project Approval Area. This will include
monitoring methods that:

e provide a good indication of the status of the environmental value that UCML aims to
protect;

o are relatively simple to measure and are reproducible; and
e are cost effective.

A detailed monitoring program for the broader Project Approval Area has been developed
and described within the Draft BROMP for the Ulan Coal - Continued Operations Project
(Umwelt 2010b). This monitoring covers a range of techniques (and purposes), however
those that will be applied to the proposed North 1 underground mining area will include the
monitoring of residual vegetation and the monitoring of micro-bats and cliff line habitats.
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Each is discussed in detail below (as per the BROMP (Umwelt 2010b)). For each
methodology, an appropriate level of additional monitoring will be added to the overall
monitoring program, as a result of these proposed modifications.

5.2.1 Residual Vegetation Monitoring

The condition of residual vegetation within the proposed North 1 underground mining area
will be monitored to identify any change to vegetation/habitat quality as a result of longwall
mining. Initially it is envisaged that this monitoring will be undertaken annually, however,
where results are showing negligible change, the frequency of monitoring may be reduced
(i.e. biennial) in consultation with Department of Planning (DoP), Department of Environment
Climate Change and Water (DECCW) and Department of Sustainability, Environment, Water,
Population and Communities (DSEWPC). Permanent monitoring plots will be established
within the residual vegetation of the proposed North 1 underground mining area, however it
is not considered necessary for the proposed CBP.

The monitoring approach will undertake systematic and repeatable surveys at permanent
monitoring plots of 20 metre by 20 metre quadrats (identified by permanent metal star pickets
in each corner, and tagged with metal tags), which will be sampled in order to record species
diversity and structural composition. Plots will be sampled using systematic, semi-
guantitative, repeatable techniques, such as the Modified Braun-Blanquet Cover-abundance
method (Braun-Blanquet 1927, Poore 1955, Austin et al. 2000) (see Table 5.1), to ensure
data are comparable over time with as little observer bias as possible.

Table 5.1 - Modified Braun-Blanquet Crown Cover-Abundance Scale

Class | Cover-abundance Scale* Growth Form Dependent
1 Few individuals (less than 5% cover) Herbs, sedges and grasses:
<5 individuals
Shrubs and small trees:
<5 individuals
2 Many individuals (less than 5% cover) | Herbs, sedges and grasses:
= 5 individuals
Shrubs and small trees:
= 5 individuals
Medium-large overhanging tree

5% — less than 20% cover
20% - less than 50% cover
50% — less than 75% cover

75% —100% cover
Note: * Modified Braun-Blanquet scale (Braun-Blanquet 1927, Poore 1955; Austin et al. 2000)

o (O |~ |W

Photo monitoring points will also be established within each of the permanent monitoring
plots, to enable a visual assessment of changes over time.

The monitoring surveys will assess and systematically record the following vegetation
characteristics:

o floristic composition (including cover and abundance of species) and structure;

e general health of vegetation;
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e evidence of natural regeneration;

e occurrence and abundance of weed species;

e presence of threatened or other significant species;

e signs of disturbance, either by stock or humans;

e evidence of feral animals; and

e any observable impacts, such as the effectiveness of fencing and weed control actions.

5.2.2 Micro-bat Cliff Line Monitoring

Intensive monitoring of micro-bat populations and cliff line habitats will be completed before
mining commences within the proposed North 1 underground mining area. Such surveys will
occur between November and late February, for a series of two to three adjoining longwall
panels, prior to the commencement of mining of such longwall panels that could potentially
impact cliff line areas which potentially provide roosting/breeding habitat. Given that micro-
bats display a degree of fidelity to roosting/breeding caves (i.e. they return to the same cave
over multiple years/seasons), these surveys will be where possible completed over a period
up to five years in advance of future mining. This proposed timeframe would enable UCML
to identify and mitigate potential impacts on any identified roosting/breeding cave, where
possible. This pre-mining survey process will provide a higher degree of confidence in the
presence/absence of roosting/breeding caves within the targeted longwall panels at the time
of survey.

Such surveys will primarily consist of detailed inspections of potential roosting/breeding
habitat (caves, fissures, overhangs) along each potentially-impacted cliff line, by experienced
ecologists on foot. Inspections will cover the entire cliff line (where possible), and will include
searches for signs of potential occupation, such as:

¢ identified groups or individuals;

e surface staining;

¢ juvenile créches (if completed during the breeding season);
e droppings; and

e characteristic aromas.

Anabat detectors will be carried by surveyors at all times, to alert the surveyors to any
presence during inspections, and to allow identification of such calls to species level. Anabat
detectors will be positioned for overnight recording within or near to potential
roosting/breeding habitat, if the surveyors deem an area to contain potential for
roosting/breeding. Where appropriate, harp traps may also be used to aid in the confirmation
of species.

If a roosting/breeding cave is identified through these detailed surveys, the appropriate
mitigation and management requirements will be determined in consultation with an
appropriate expert and relevant authorities. Such mitigation and management measures
may include:
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e review the mining schedule against the breeding season of the cave dependant large-
eared pied-bat. The progression of the longwall may be such that there are likely to be
no impacts on the cave during the breeding season;

e compensatory habitat - such as the construction of artificial tunnels/caves, provision of
bat boxes. This would also include monitoring for effectiveness of such measures; and

e engineering measures — use of methods such as rock-bolting or support columns to
improve cave stability and minimise potential impacts. May also include remediation of
caves post-mining.

A regular review of recent literature or studies will be undertaken to ensure that new
approaches to micro-bat surveying, impact mitigation and habitat requirements are
incorporated into future monitoring and mitigation actions.

The micro-bat cliff line monitoring will provide additional survey-based data to feed into the
management of likely presence/absence of cave-dependent micro-bat species in the habitats
of each longwall area. This will allow progressively increasing confidence in the identification
(or otherwise) of such species in the proposed longwall areas and, as necessary,
management of potential impacts, based on targeted survey results.
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Appendix A - Threatened Species, Endangered Populations, TECs and Migratory Species - Potential to Occur
in Proposed Modification Areas

The following tables identify the threatened flora and fauna species, endangered populations, threatened ecological communities (TECs) and
migratory species that have potential to occur within a 10 kilometre radius of the proposed modification areas. This information was obtained from
database searches and literature reviews, as well as from professional opinion of potential for species to occur, based on ecological knowledge and
experience within the area. For each species, population or community identified, the status; specific habitat requirements; known distribution; source
of information; potential for occurrence in the project area and the requirement or otherwise for a ‘Test for Ecological Significance’ under the EP&A

Act or the EPBC Act is stated..

Table 1 - Threatened Flora Species Recorded or with Potential to Occur in Proposed Modification Areas

THREATENED FLORA SPECIES

Species Legal Status Specific Habitat Distribution in Relation to Reservation in Occurrence in Proposed |Test for
Proposed Modification the Region Modification Areas and |Ecological
Areas Potential for Significant |Significance
Impact Required?
Ausfeld’s wattle V (TSC) Mostly found in remnant patches | This species is found in the Munghorn Gap The species has been No

Acacia ausfeldii 3RCa (ROTAP)

of eucalypt woodland particularly
along roadsides with flat, sandy
ground. This species in typically
associated with Eucalyptus
albens, E. blakelyi and Callitris
spp., with an understorey
dominated by Cassinia spp. and
grass species.

NSW South-western Slopes
Bioregion, east of Dubbo in
the Ulan — Gulgong Area.

Ausfeld’'s wattle has also been

recorded in the Brigalow Belt
South and Sydney Basin

bioregions. The project area is

within the known distribution
of this species.

NR

previously recorded in the
broader project area. This
species was not recorded
during surveys of the
proposed modification
areas. There is no
potential for the proposed
modifications to comprise
a significant impact on this
species.
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Species Legal Status Specific Habitat Distribution in Relation to Reservation in Occurrence in Proposed |Test for
Proposed Modification the Region Modification Areas and |Ecological
Areas Potential for Significant |Significance
Impact Required?
finger panic grass E (TSC) Native grassland, woodlands or Found in NSW and This species is not | There is potential habitat | No
Digitaria porrecta E (EPBC) open forest with a grassy Queensland. In NSW, occurs |known to occurin |for this species within the
3E (ROTAP) understorey, on richer soils. on north-west slopes and any reserves in broader project area,
Often found along roadsides and | plains, from near Moree south |the region. however potential habitat
travelling stock routes where to Tambar Springs and from is low within the proposed
there is light grazing and Tamworth to Coonabarabran. modification areas. This
occasional fire. The project area is not within species has not been
the known distribution of this recorded in the project
species. area, despite many years
of extensive surveys.
There is no potential for
the proposed
modifications to comprise
a significant impact on this
species.
painted diuris V (TSC) Sclerophyll forest among grass, Muswellbrook LGA is the Munghorn Gap There is potential habitat | No
Diuris tricolor 3K (ROTAP) often with Callitris. Usually on eastern limit of the known NR for this species within the

sandy soils, either on flats or
small rises.

range and the only recorded
occurrence in the Sydney
Basin Bioregion. The
distribution of this species is
defined by Warialda to the
north, Cobar to the west, and
Tumut to the south. The
project area is within the
known distribution of this
species.

broader project area,
however potential habitat
is low within the proposed
modification areas. This
species has not been
recorded in the project
area, despite many years
of extensive surveys.
There is no potential for
the proposed
modifications to comprise
a significant impact on this
species.
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Species Legal Status Specific Habitat Distribution in Relation to Reservation in Occurrence in Proposed |Test for
Proposed Modification the Region Modification Areas and |Ecological
Areas Potential for Significant |Significance
Impact Required?
Cannon’s V (TSC) Populations are usually large (at | This species is restricted to an | Munghorn Gap There is potential habitat | No
stringybark V (EPBC) least 6000 individuals) and fall area of approximately 60 by NR for this species within the
Eucalyptus 2VCi (ROTAP) within altitudes of 460 and 100 kilometres in the NSW Goulburn River broader project area. This
cannonii 1040 metres. Cannon’s Central Tablelands. The NP species has not been
stringybark is associated with a western border of this area is | \yollemi NP (Bell recorded in the project
diverse range of vegetation, and between Bathurst and 1998) area or proposed
can form hybrids with Eucalyptus | Mudgee and the eastern Avisford NR (Bell modification areas,
macrorhyncha and Eucalyptus border is between Lithgow 1995) despite many years of
sparsifolia. and Bylong. The project area extensive surveys. There
is within the known is no potential for the
distribution of this species. proposed modifications to
comprise a significant
impact on this species.
Homoranthus V (TSC) Grows in various woodland Rare in the Central Goulburn River The species has been No
darwinioides V (EPBC) habitats with shrubby Tablelands and western NP (Bell 1998) previously recorded in the

3VCa (ROTAP)

understorey, usually in gravelly
sandy soils. Landforms the
species has been recorded
growing on include flat sunny
ridge tops with scrubby woodland,
sloping ridges, gentle south-facing
slopes, and a slight depression on
a roadside with loamy sand.

slopes of NSW, occurring
from Putty to the Dubbo
district. It is found west of
Muswellbrook between
Merriwa and Bylong, and
north of Muswellbrook to
Goonoo SF. The species has
been collected from Lees
Pinch, but not relocated at its
original locality north of Mt
Coricudgy above the
headwaters of Widden Brook.
Goonoo SF is established as
a definite locality. There was
also an outlying location of
this species previously to the
south-west of Sydney. The
project area is within the
known distribution of this
species.

project area. There is
potential for this species
to occur within the
proposed North 1 longwall
panels, however it was not
identified during surveys
of this area. There is no
potential for the proposed
modifications to comprise
a significant impact on this
species.
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Species Legal Status Specific Habitat Distribution in Relation to Reservation in Occurrence in Proposed |Test for
Proposed Modification the Region Modification Areas and |Ecological
Areas Potential for Significant |Significance
Impact Required?
hoary sunray E (EPBC) This species is restricted to non- | This species is distributed This species is not | The species has been No
Leucochrysum sandy soils and is typically throughout the Central known to occur in | previously recorded in the
albicans var. associated with E. pauciflora Tablelands, Southern any reserves in project area. There is
tricolor woodlands and tussock grassland | Tablelands and the Central the region. potential for this species
(Department of Primary Western Slopes Botanical to occur within the
Industries, Water and Subdivisions (Botanic proposed North 1 longwall
Environment 2003). Gardens Trust 2009). Most panels, however it was not
records of this species are identified during surveys
from the west of the Great of this area. There is no
Dividing Range, south of potential for the proposed
Sydney. The project area is modifications to comprise
within the known distribution a significant impact on this
of this species. species.
Ozothamnus V (TSC) Dry sclerophyll forest and Restricted to a few locations Goulburn River There is potential habitat | No
tesselatus V (EPBC) woodlands. north of Rylstone, with the NP for this species within the

2VC (ROTAP)

current known western limit of
the species identified near
Stony Pinch in Goulburn River
NP Unconfirmed recording
exists near Mt Owen. The
project area is within the
known distribution of this
species.

Wollemi NP (Bell
1998)

broader project area,
however potential habitat
is low within the proposed
modification areas. This
species has not been
recorded in the project
area, despite many years
of extensive surveys.
There is no potential for
the proposed
modifications to comprise
a significant impact on this
species.
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Species Legal Status Specific Habitat Distribution in Relation to Reservation in Occurrence in Proposed |Test for
Proposed Modification the Region Modification Areas and |Ecological
Areas Potential for Significant |Significance
Impact Required?
Philotheca ericifolia |V (TSC) Grows chiefly in dry sclerophyll This species is known only Wollemi NP There is potential habitat | No
V (EPBC) forest and heath on damp sandy |from the upper Hunter Valley for this species within the
3RC (ROTAP) flats and gullies. It has been and Pilliga to Peak Hill broader project area,
collected from a variety of habitats | districts of NSW. The records however potential habitat
including heath, open woodland, |are scattered over a range of is low within the proposed
dry sandy creek beds, and rocky |over 400 kilometres between modification areas. This
ridge and cliff tops. Associated West Wyalong and the Pilliga species has not been
species include Melaleuca Scrub. In the upper Hunter it recorded in the project
uncinata, Eucalyptus crebra, E. grows on exposed rocky area, despite many years
rossii, E. punctata and Corymbia |outcrops around Scone. The of extensive surveys.
trachyphloia. This species distribution of this species is There is no potential for
flowers in the spring and bounded by Wee Waa to the the proposed
produces fruit from November to | north, West Wyalong to the modifications to comprise
December. south-west and Wingen to the a significant impact on this
east. The project area is species.
within the known distribution
of this species.
scant pomaderris E (TSC) This species is found in moist This species is widely Manobalai NR There is potential habitat | No

Pomaderris
gueenslandica

eucalypt forest or sheltered
woodlands with a shrubby
understorey, and occasionally
along creeks.

scattered but not common in
north-east NSW and in
Queensland. It is only known
from a few locations on the
New England Tablelands and
North-west Slopes; including
near Torrington and Coolatai,
and also from several
locations on the NSW North
Coast. The distribution of this
species is bounded by
Wallangra to the north,
Bagawa SF to the east, near
Parkes to the south-west, and
just north of Sydney to the
south-east. The project area
is within the known
distribution of this species.

Goulburn River
NP

for this species within the
broader project area,
however potential habitat
is low within the proposed
modification areas. This
species has not been
recorded in the project
area, despite many years
of extensive surveys.
There is no potential for
the proposed
modifications to comprise
a significant impact on this
species.
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Species Legal Status Specific Habitat Distribution in Relation to Reservation in Occurrence in Proposed |Test for
Proposed Modification the Region Modification Areas and |Ecological
Areas Potential for Significant |Significance
Impact Required?
Prasophyllum sp. CE (EPBC Act) |Leek orchids are generally found | Prasophyllum sp. Wybong This species is not | There is potential habitat | No
Wybong (C.Phelps in shrubby and grassy habitats in | occurs within the Border known to occur in | for this species within the
ORG 5269) dry to wet soil. Prasophyllum sp. | Rivers (Gwydir, Namoi, any reserves in broader project area,
Wybong is known to occur in Hunter), Central Rivers and the region. however potential habitat
open eucalypt woodland and Central West Natural is low within the proposed
grassland. Resource Management modification areas. This
Regions. The species occurs species has not been
within the Sydney Basin, New recorded in the project
England Tablelands, Brigalow area, despite many years
Belt South and NSW South of extensive surveys.
Western Slopes Interim There is no potential for
Biogeographic the proposed
Regionalisation for Australia modifications to comprise
Bioregions. a significant impact on this
species.
silky Swainson pea |V (TSC) Sometimes found in association This species ranges in This species is not | There is potential habitat | No

Swainsona sericea

with cypress pine Callitris sp. On
the Monaro it is found in Natural
Temperate Grassland and Snow
Gum Eucalyptus pauciflora
Woodland. In the Southern
Tablelands and the South-west
Slopes it is found in Box Gum
Woodland.

distribution from the Northern
Tablelands to the Southern
Tablelands and further inland
on the slopes and plains. It is
also found in SA, Victoria and
Queensland. The project area
is within the known
distribution of this species.

known to occur in
any reserves in
the region.

for this species within the
broader project area,
however potential habitat
is low within the proposed
modification areas. This
species has not been
recorded in the project
area, despite many years
of extensive surveys.
There is no potential for
the proposed
modifications to comprise
a significant impact on this
species.
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THREATENED FLORA SPECIES

Species Legal Status Specific Habitat Distribution in Relation to Reservation in Occurrence in Proposed |Test for
Proposed Modification the Region Modification Areas and |Ecological
Areas Potential for Significant |Significance
Impact Required?
Zieria obcordata E (TSC) This species grows in eucalypt Occurs at two sites with a This species is not | There is potential habitat | No
E (EPBC) woodland or shrubland dominated |geographic seperation of 105 |known to occur in |for this species within the
by species of Acacia on rocky km. These are Bulbudgeree any reserves in broader project area,
hillsides. Also occurs in Station near Wellington, the region. however potential habitat
Eucalyptus and Callitris comprising of a single is low within the proposed
dominated woodland with an population of 77 plants and modification areas. This
open, low shrub understorey, on Crackerjack Rock/Rock species has not been
moderately steep, west to north- | Forests area NW of Bathurst, recorded in the project
facing slopes in sandy loam comprising of 5 population area, despite many years
amongst granite boulders. across 3 sites, totalling to 259 of extensive surveys.
plants. There is no potential for
the proposed
modifications to comprise
a significant impact on this
species.
austral toadflax V (TSC) This species occurs in grassland | This species is found in very | This species is not | There is potential habitat | No
Thesium australe V (EPBC) or grassy woodland and is often small populations scattered known to occur in | for this species within the

3VCi+ (ROTAP)

found in damp sites in association
with kangaroo grass (Themeda
australis). This species is a root
parasite that takes water and
some nutrient from other plants,
especially kangaroo grass.

across eastern NSW, along
the coast, and from the
Northern to Southern
Tablelands. It is also found in
Tasmania, Queensland and in
eastern Asia. Occurs also at
Mangoola, west of
Muswellbrook, NSW.

any reserves in
the region.

broader project area,
however potential habitat
is low within the proposed
modification areas. This
species has not been
recorded in the project
area, despite many years
of extensive surveys.
There is no potential for
the proposed
modifications to comprise
a significant impact on this
species.
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THREATENED FLORA SPECIES

Species Legal Status Specific Habitat Distribution in Relation to Reservation in Occurrence in Proposed |Test for
Proposed Modification the Region Modification Areas and |Ecological
Areas Potential for Significant |Significance
Impact Required?
Tylophora linearis V (TSC Act) This species grows in dry scrub Found in the Barraba, Goonoo SF There is potential habitat | No
E (EPBC) and open forest. Recorded from Mendooran, Temora and Eura SE for this species within the

low-altitude sedimentary flats in
dry woodlands of Eucalyptus
fibrosa, Eucalyptus sideroxylon,
Eucalyptus albens, Callitris
endlicheri, Callitris glaucophylla
and Allocasuarina luehmannii.

West Wyalong districts in the
northern and central western
slopes of NSW.

Coolbaggie NR

broader project area,
however potential habitat
is low within the proposed
modification areas. This
species has not been
recorded in the project
area, despite many years
of extensive surveys.
There is no potential for
the proposed
modifications to comprise
a significant impact on this
species.

Notes: a

EPBC

adequately reserved
C in a conservation reserve
Environment Protection and Biodiversity Conservation Act 1999 PD

i inadequately reserved
K poorly known
LGA Local Government Area

NP
NR

ROTAP

SF

National Park

Nature Reserve
preliminary determination
rare

Rare or Threatened Australian Plant

State Forest

t total population reserved

TSC Threatened Species Conservation Act 1995
extinct

w N X

found over < 100 kilometres
found over > 100 kilometres

species recorded from a reserve but population size unknown
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Table 2 - Endangered Flora Populations Recorded or with Potential to Occur in Proposed Modification Areas

ENDANGERED FLORA POPULATIONS

Population Legal Status | Specific Habitat Distribution in Relation to Reservation in the | Occurrencein Test for
Proposed Modification Areas Region Proposed Ecological
Modification Areas Significance
and Potential for Required?
Significant Impact
weeping myall EP (TSC) Grows on major river There are at least 30 naturally Wollemi NP The population has not | No
Acacia pendula in floodplains on heavy clay soils, | occurring remnants of the been recorded in the
the Hunter sometimes as the dominant A. pendula population in the project area; however,
Catchment species and forming low open | Hunter catchment. These range it could occur there.
woodlands. Within the Hunter as far east as Bulga, and as far There is no potential
catchment it typically occurs on | west as Kerrabee, west of for the proposed
heavy soils, sometimes at the Sandy Hollow. Acacia pendula modifications to
margins of small floodplains, is not known to occur naturally comprise a significant
but also in more undulating further north than the impact on this
locations remote from Muswellbrook-Wybong area. population.
floodplains, such as at Jerrys Eight planted A. pendula
Plains. populations (not naturally
occurring) have been recorded
in the Hunter, and it is likely that
numerous more planted
populations occur. The project
area occurring within the Hunter
Catchment is within the known
distribution of this population.
tiger orchid EP (TSC) This species occurs within dry The population of Cymbidium Goulburn River NP The population has not | No
Cymbidium sclerophyll forests and canaliculatum in the Hunter Ferntree Gully been recorded in the
canaliculatum in woodlands of tablelands and Catchment is at the south- Environmental project area; however,
the Hunter western slopes, growing in eastern limit of the geographic Reserve (Hill & it could occur there.
Catchment hollows of trees. Itis usually range for this species. The Peake 2007) There is no potential

found occurring singly or as a
single clump, typically between
two and six metres above the
ground.

project area occurring within the
Hunter Catchment is within the
known distribution of this
population.

for the proposed
modifications to
comprise a significant
impact on this
population.
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ENDANGERED FLORA POPULATIONS

Population Legal Status | Specific Habitat Distribution in Relation to Reservation in the | Occurrencein Test for
Proposed Modification Areas Region Proposed Ecological
Modification Areas Significance
and Potential for Required?
Significant Impact
river red gum EP (TSC) River red gums are located on | The Hunter population occurs as | This population is The population has not | No

Eucalyptus
camaldulensis in
the Hunter
Catchment

the banks and floodplains of
watercourses on alluvial soils.
This endangered population
may occur with Eucalyptus
tereticornis, E. melliodora,
Casuarina cunninghamiana
subsp. cunninghamiana and
Angophora floribunda.

far east as Hinton, east of
Maitland, west to Bylong, and
north to near Scone. Currently
only 28 populations are known
in the Hunter Valley, covering an
area of only 83 hectares and
constituting about 1840 trees,
and occurring over a range of at
least 2000 km?. The project area
occurring within the Hunter
Catchment is within the known
distribution of this population.

not known to occur
in any reserves in
the region.

been recorded in the
project area; however,
it could occur there. A
record of the species
comes from the
Talbragar River in the
north of the project
area, however this is
not within the bounds

of the listed population.

There is no potential
for the proposed
modifications to
comprise a significant
impact on this
population.

Notes: EP

endangered population

NP National Park
TSC NSW Threatened Species Conservation Act 1995

2879/R0O2/AA
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Table 3 - Threatened Ecological Communities Recorded or with Potential to Occur in Proposed Modification Areas

THREATENED ECOLOGICAL COMMUNITIES

Community Legal Specific Habitat Distribution in Relation to Reservation in the |Occurrencein Test for
Status Proposed Modification Areas Region Proposed Modification |Ecological
Areas and Potential Significance
for Significant Impact Required?
Hunter Valley EEC (TSC) | This community comprises a Currently known from parts of This TEC is not This TEC has not been No
Weeping Myall dense to open tree canopy up to  |the Muswellbrook and Singleton | known to occur in recorded in the project
Woodland of the 15 metres tall, depending on LGAs in the central Hunter any reserves in the area; however, it could
Sydney Basin disturbance and regrowth history. | Valley, but may occur elsewhere, |region. occur there. There is no
Bioregion. The most common tree is including the Upper Hunter LGA. potential for the
weeping myall (Acacia pendula), |The project area is within the proposed modifications
which may occur with narrow- expected distribution of this TEC. to comprise a significant
leaved ironbark (Eucalyptus impact on this TEC.

crebra), cooba (Acacia salacina)
and/or trees within the Acacia
homalophylla — Acacia melvillei
complex. Understorey shrubs may
include stiff canthium (Canthium
buxifolium), sticky hopbush
(Dodonaea viscosa), wilga
(Geijera parviflora), native olive
(Notelaea microphylla var.
microphylla) and silver cassia
(Senna zygophylla). The shrub
stratum is absent from some

stands.

Natural Grasslands |CEEC The species composition of these | This community is distributed This TEC is not This TEC has not been No
on Basalt and Fine |(EPBC) tussock grasslands is highly from Chinchilla in Queensland known to occur in recorded in the project
Textured Alluvial variable. It occurs in areas with through to Dubbo in NSW. Key |any reserves in the area; however, it could
Plains of northern wet summers, low winter rainfall; | communities in NSW occur in the |region. occur there. There is no
NSW and Southern and typically fine-cracking clay Liverpool Plains around potential for the
Queensland. soils. Gunnedah and the Moree-Plains proposed modifications

northeast of Moree. The project to comprise a significant

area is within the known impact on this TEC.

distribution of this TEC.
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THREATENED ECOLOGICAL COMMUNITIES

Community Legal Specific Habitat Distribution in Relation to Reservation in the |Occurrence in Test for
Status Proposed Modification Areas Region Proposed Modification |Ecological
Areas and Potential Significance
for Significant Impact Required?
Central Hunter Grey |EEC (TSC) |Central Hunter Grey Box - Central Hunter Grey Box - This TEC is not This TEC has not been No
Box - Ironbark Ironbark Woodland occurs in Ironbark Woodland occurs in the |known to occur in recorded in the project
Woodland in the areas of relatively low rainfall and | Central Hunter Valley between any reserves in the area; however, it could
NSW North Coast high temperatures. It is about Singleton and region. occur there. There is no
and Sydney Basin associated mostly with Permian Muswellbrook. It is known to potential for the
Bioregions lithology, and is situated on gently |occur in the Cessnock, Singleton proposed modifications
undulating hills, slopes and and Muswellbrook LGAs but may to comprise a significant
valleys, or occasionally on rocky |occur elsewhere within the impact on this TEC.
knolls. Sydney Basin Bioregion.
Grey Box EEC (EPBC) | This community generally occurs | The Grey Box (E. microcarpa) This TEC is not This TEC has not been No
(Eucalyptus in landscapes of low-relief such Grassy Woodlands and Derived | known to occur in recorded in the project
microcarpa) Grassy as flat to undulating plains, low Native Grasslands of South- any reserves in the area; however, it could
Woodlands and slopes and rises and, to a lesser | Eastern Australia ecological region. occur there. There is no
Derived Native extent, drainage depressions and | community occurs from central- potential for the
Grasslands of flats. The ecological community western NSW, through northern proposed modifications
South-eastern may extend to more elevated and central Victoria into South to comprise a significant
Australia hillslopes on the fringes of its Australia. impact on this TEC.
range where it intergrades with
other woodland or dry sclerophyll
forest communities.
White Box — Yellow |CEEC This CEEC can occur as either This CEEC occurs along the Small areas of this This TEC has been No
Box — Blakely’s Red | (EPBC) woodland or derived grassland western slopes and tablelands of | TEC are known to recorded within the

Gum Grassy
Woodland and
Derived Native
Grasslands.

(grassy woodland from which
trees have been removed).
Ground layer consists of native
tussock grasses and herbs, and a
sparse, scattered shrub layer.
White box (Eucalyptus albens),
yellow box (E. melliodora), or
Blakely’s red gum (E. blakelyi),
dominate, where trees remain. In
the Nandewar bioregion where
grey box (E. moluccana or

E. microcarpa) may also be
dominant or co-dominant in the
community.

the Great Dividing Range from
southern Queensland through
NSW to central Victoria. The
project area is within the known
distribution of this TEC.

occur in Goulburn
River NP, Wollemi

NP and Avisford NR.

project area, however it
does not occur within the
proposed modification
areas. Thereis no
potential for the
proposed modifications
to comprise a significant
impact on this TEC.

2879/R0O2/AA
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THREATENED ECOLOGICAL COMMUNITIES

Community Legal Specific Habitat Distribution in Relation to Reservation in the |Occurrence in Test for
Status Proposed Modification Areas Region Proposed Modification |Ecological
Areas and Potential Significance
for Significant Impact Required?
White Box — Yellow |EEC (TSC) |This EEC is characterised by the |This EEC is found from the Goulburn River NP This TEC has been No

Box — Blakely’s Red

Gum Woodland.

presence or prior occurrence of
white box (Eucalyptus albens),
yellow box (E. melliodora) and/or
Blakely’s red gum (E. blakelyi). In
the Hunter Valley hybrids
between E. albens and grey box
(E. moluccana) are included. The
trees may occur as pure stands,
mixtures of the three species or in
mixtures with other trees,
including wattles. Several other
eucalypts commonly co-occur.
Shrubs are generally sparse or
absent, though they may be
locally common.

Queensland border in the north,
to the Victorian border in the
south. It occurs in the tablelands
and western slopes of NSW. It is
known to occur in Goobang NP
to the west.

Wollemi NP

recorded within the
project area, however it
does not occur within the
proposed modification
areas. Thereis no
potential for the
proposed modifications
to comprise a significant
impact on this TEC.

Note: TEC threatened ecological community
CEEC critically endangered ecological community
EEC endangered ecological community
EPBC Commonwealth Environment Protection and Biodiversity Conservation Act 1999
LGA local government area
TSC: NSW Threatened Species Conservation Act 1995
2879/R0O2/AA 13




Table 4 - Threatened Fauna Species Recorded or with Potential to Occur in Proposed Modification Areas

THREATENED FAUNA SPECIES

Species Legal Specific Habitat Distribution in Relation to Reservation in the |Occurrence in Proposed Test for
Status Proposed Modification Areas Region Modification Areas and Ecological
Potential for Significant Significance
Impact Required?
AMPHIBIANS
giant barred frog E (TSC) This species forages and lives | Coast and ranges from south- Goulburn River NP | The project area provides No
Mixophyes iteratus amongst deep, damp leaf litter | eastern Queensland to the some suitable habitat for this
in rainforests, moist eucalypt Hawkesbury River in NSW. species, however it has not
forest and nearby dry eucalypt | North-eastern NSW, particularly been recorded during many
forest, at elevations below the Coffs Harbour-Dorrigo area, is years of extensive surveys.
1,000 metres. They breed now a stronghold. The project This species has not been
around shallow, flowing rocky area is within the known recorded within the
streams. distribution of this species. proposed modification
areas. There is no potential
for the proposed
modifications to pose a
significant impact on this
species.
Booroolong frog E (TSC) Live along permanent streams | The Booroolong frog is restricted | This species is not | The project area provides No
Litoria E (EPBC) with some fringing vegetation to NSW and north-eastern known to occur in some suitable habitat for this
booroolongensis cover such as ferns, sedges or | Victoria, predominantly along the |any reserves in the |species, however it has not
grasses. Adults occur on or western-flowing streams of the region. been recorded during many
near cobble banks and other Great Dividing Range. It has years of extensive surveys.
rock structures within stream disappeared from the Northern This species has not been
margins. Shelter under rocks or |Tablelands and is now rare recorded within the
amongst vegetation near the throughout most of the remainder proposed modification
ground on the stream edge. of its range. Most recent records areas. There is no potential
are from the south-west slopes of for the proposed
NSW. The project area is within modifications to pose a
the known distribution of this significant impact on this
species. species.

2879/R0O2/AA
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THREATENED FAUNA SPECIES

Species Legal Specific Habitat Distribution in Relation to Reservation in the |Occurrence in Proposed Test for
Status Proposed Modification Areas Region Modification Areas and Ecological
Potential for Significant Significance
Impact Required?
REPTILES
pink-tailed legless V (TSC) This species typically inhabits This species is only known to be | Goulburn River NP | The project area provides No
lizard vV (EPBC) |areas which are well-drained, distributed across the Central and some suitable habitat for this
Aprasia sloping, rocky, and open Southern Tablelands and the species, however it has not
parapulchella woodland with a mostly native | South-western Slopes. The been recorded during many
grassland understorey. strongest known concentration of years of extensive surveys.
These lizards can usually be this species is in the This species has not been
found beneath partially Canberra/Queanbeyan Region, recorded within the
embedded rocks and make however, other populations have proposed modification
their burrows in black ant and been recorded in proximity to areas. There is no potential
termite nests. Cooma, Yass, Bathurst, Albury for the proposed
and West Wyalong. The project modifications to pose a
area is within the known significant impact on this
distribution of this species. species.
broad-headed snake |E (TSC) This species shelters in rock The broad-headed snake is Wollemi NP The project area provides No

Hoplocephalus
bungaroides

crevices and under flat
sandstone rocks on exposed
cliff edges during autumn,
winter and spring. Moves from
the sandstone rocks to shelters
in hollows in large trees within
200 metres of escarpments in
summer.

largely confined to Triassic and
Permian sandstones, including
the Hawkesbury, Narrabeen and
Shoalhaven groups, within the
coast and ranges in an area
within approximately

250 kilometres of Sydney. The
currently known range of this
species is limited to the area
bounded by, the coast, Upper
Growee (north of Rylstone) to the
north-west, and Morton NP. The
project area is within the known
distribution of this species.

some suitable habitat for this
species, however it has not
been recorded during many
years of extensive surveys.
This species has not been
recorded within the
proposed modification
areas. There is no potential
for the proposed
modifications to pose a
significant impact on this
species.

2879/R0O2/AA
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THREATENED FAUNA SPECIES

Species Legal Specific Habitat Distribution in Relation to Reservation in the |Occurrence in Proposed Test for
Status Proposed Modification Areas Region Modification Areas and Ecological
Potential for Significant Significance
Impact Required?
little whip snake V (TSC) This species can be found in The southern NSW distribution of | This species is not | The project area provides No
Suta flagellum natural temperate grasslands the little whip snake is bounded known to occurin | some suitable habitat for this
and grassy woodlands, as well | by Crookwell in the north, any reserves in the |species, however it has not
as secondary grasslands Bombala in the south, region. been recorded during many
derived from cleared Tumbarumba to the west and years of extensive surveys.
woodlands. The little whip Braidwood to the east. The little This species has not been
snake is nocturnal and can whip snake is also known from an recorded within the
typically be found beneath isolated location in the Mid- proposed modification
rocks and logs which may be Western Region LGA. areas. There is no potential
partially embedded in the soil for the proposed
on well-drained, rocky modifications to pose a
landscapes. significant impact on this
species.
BIRDS
mallefowl E (TSC) The mallefowl is typically found | The mallefowl is distributed Goulburn River NP | The project area provides No
Leipoa ocellata V (EPBC) |insemi-arid and arid areas of across southern Australia. some suitable habitat for this
MIG temperate Australia, in Typlqally found west of the -G.reat species, however it has not
(EPBC) shrubland and low woodlands Dividing Range, from the Pilliga been recorded during many

dominated by dense but
discontinuous mallee
vegetation. They are usually on
loamy or sandy soils with an
annual average rainfall between
200 and 450 millimetres. The
mallefowl has been known to
forage in open grassland and
farmland areas; and breeds in
areas with plentiful leaf litter.

south-west through to the Griffith
and Wentworth districts. A small

number of records have been
identified from east of the Great
Dividing Range in the Goulburn
River NP. The project area is
broadly within the possible
distribution of this species.

years of extensive surveys.
This species has not been
recorded within the
proposed modification
areas. There is no potential
for the proposed
modifications to pose a
significant impact on this
species.
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THREATENED FAUNA SPECIES

Species Legal Specific Habitat Distribution in Relation to Reservation in the |Occurrence in Proposed Test for
Status Proposed Modification Areas Region Modification Areas and Ecological
Potential for Significant Significance
Impact Required?
blue-billed duck V (TSC) This species prefers deep water | Widespread throughout NSW This species is not | The species has been No
Oxyura australis in large permanent wetlands from the coast to the far west of | known to occurin | previously recorded in the
and swamps with dense aquatic |the state, but most common in the |any reserves in the |project area. There is no
vegetation. The species is southern Murray-Darling Basin region. potential habitat for this
completely aquatic, swimming area. The project area is within species within the proposed
low in the water along the edge |the known distribution of this modification areas. There is
of dense cover. species. no potential for the proposed
modifications to pose a
significant impact on this
species.
square-tailed kite V (TSC) Found in a variety of timbered Scattered records of the species | Goulburn River NP | The species has been No

Lophoictinia isura

habitats including dry
woodlands and open forests.
Shows a particular preference
for timbered watercourses.

throughout the state indicate that
the species is a regular resident
in the north, north-east and along
the major west-flowing river
systems. The project area is
within the known distribution of
this species.

Munghorn Gap NR
Wollemi NP

previously recorded in the
project area. This species
has not been recorded from
the proposed modification
areas. There is potential
habitat for this species within
the proposed modification
areas, however the
expected impact to such
habitat will be minimal.
There is no potential for the
proposed modifications to
pose a significant impact on
this species.
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THREATENED FAUNA SPECIES

Species Legal Specific Habitat Distribution in Relation to Reservation in the |Occurrence in Proposed Test for
Status Proposed Modification Areas Region Modification Areas and Ecological
Potential for Significant Significance
Impact Required?
black-breasted V (TSC) Lives in a range of inland Found sparsely in areas of less This species is not | The species has been No
buzzard habitats, especially along than 500 millimetres rainfall, from |known to occur in previously recorded in the
Hamirostra timbered watercourses (also north-western NSW and north- any reserves in the |project area. This species
melanosternon the preferred breeding habitat). |eastern SA to the east coast at region. has not been recorded from
The black-breasted buzzard about Rockhampton, then across the proposed modification
hunts over grasslands and northern Australia south almost to areas. There is potential
sparsely timbered woodlands. Perth, avoiding only the WA habitat for this species within
deserts. The project area is within the proposed modification
the known distribution of this areas, however the
species. expected impact to such
habitat will be minimal.
There is no potential for the
proposed modifications to
pose a significant impact on
this species.
spotted harrier V (TSC) Their habitat of choice is open | The spotted harrier can be found |Goulburn River NP | The species has been No

Circus assimilis

grassy woodland, grassland,
inland riparian woodland and
shrub steppe. Although mostly
associated with native
grasslands it has also been
identified in agricultural
farmland. Their nest is made in
a tree and composed of sticks.

throughout mainland Australia
except for areas of dense forest
on the coast, escarpments and
ranges and rarely ever in
Tasmania. The project area is
within the known distribution of
this species.

previously recorded in the
project area. This species
has not been recorded from
the proposed modification
areas. There is potential
habitat for this species within
the proposed modification
areas, however the
expected impact to such
habitat will be minimal.
There is no potential for the
proposed modifications to
pose a significant impact on
this species.
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THREATENED FAUNA SPECIES

Species Legal Specific Habitat Distribution in Relation to Reservation in the |Occurrence in Proposed Test for
Status Proposed Modification Areas Region Modification Areas and Ecological
Potential for Significant Significance
Impact Required?
little eagle V (TSC) This species is typically The little eagle is distributed Goulburn River NP | The species has been No
Hieraaetus identified in open eucalypt throughout mainland Australia Wollemi NP previously recorded in the
morphnoides forests, woodlands and open except for the most densely Coolah Tops NP project area. This species
woodlands, and other areas forested parts of the Great has not been recorded from
where prey are plentiful. The Dividing Range escarpment. The |Munghorn Gap NR | the proposed modification
nest in tall living trees within project area is within the known areas. There is potential
remnant patches. distribution of this species. habitat for this species within
the proposed modification
areas, however the
expected impact to such
habitat will be minimal.
There is no potential for the
proposed modifications to
pose a significant impact on
this species.
plains wanderer E (TSC) This species occupies sparse The distribution of the plains This species is not | The project area provides No
Pedionomus V (EPBC) |and treeless native, lowland wanderer is scattered throughout |known to occurin  |some suitable habitat for this
torquatus grasslands typically on red- areas of Queensland, NSW, any reserves in the |species, however it has not
brown, hard, clay soils. Their Victoria and SA. Unconfirmed region. been recorded during many
nests consist of a scratch in the |records of this species also exist years of extensive surveys.
ground lined with grasses. from the NT. This species has not been
Their home-range is quite Most NSW identified birds have recorded within the
extensive and has been known | heen in the Riverina region. The proposed modification
to reach up to 21 hectares. project area is not within the areas. There is no potential
known distribution of this species. for the proposed
modifications to pose a
significant impact on this
species.
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THREATENED FAUNA SPECIES

Species Legal Specific Habitat Distribution in Relation to Reservation in the |Occurrence in Proposed Test for
Status Proposed Modification Areas Region Modification Areas and Ecological
Potential for Significant Significance
Impact Required?
Australian painted E (TSC) Prefers fringes of swamps, In NSW, this species has been This species is not | The project area provides No
snipe Vv (EPBC) |dams and nearby marshy areas |recorded at the Paroo wetlands, | known to occurin | some suitable habitat for this
Rostratula MAR where there is a cover of Lake Cowell, Macquarie Marshes | any reserves in the | species, however it has not
benghalensis (EPBC) grasses, lignum, low scrub or and Hexham Swamp. Most region. been recorded during many
australis open timber. common in the Murray-Darling years of extensive surveys.
MIG Basin. It has a sporadic This species has not been
(EPBC) distribution across the entire recorded within the
state, from the east coast to the proposed modification
far west. The project area is areas. There is no potential
within the known distribution of for the proposed
this species. modifications to pose a
significant impact on this
species.
bush stone-curlew E (TSC) This species inhabits open The bush stone-curlew is found This species is not | The project area provides No

Burhinus grallarius

forests and woodlands with a

sparse grassy ground layer and

fallen timber. The bush stone
curlew is largely nocturnal,
being especially active on
moonlit nights. It nests on the
ground in a scrape or small
bare patch laying two eggs in
spring and early summer.

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 south-east it
is either rare or extinct throughout
its former range. The project area
is within the known distribution of
this species.

known to occur in
any reserves in the
region.

some suitable habitat for this
species, however it has not
been recorded during many
years of extensive surveys.
This species has not been
recorded within the
proposed modification
areas. There is no potential
for the proposed
modifications to pose a
significant impact on this
species.
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glossy black- V (TSC) Habitat for this species includes |The glossy black-cockatoo has a |Munghorn Gap NP | The species was recorded No
cockatoo forests on low-nutrient soils, distribution mostly confined to Goulburn River NP | adjacent to the proposed
Calyptgrhynchus ipecmcally tho;e containing glong the east coast and adjacent Wollemi NP concrete batching plant,
lathami ey Allocasuarina feed species |inland areas from western ) flying over the Bobadeen
(although they also eat seeds Victoria to Rockhampton in Durridgeree SCA area. There is no potential
from eucalypts, angophoras, Queensland. In NSW, it has Nullo Mountain SF | habitat for this species within
acacias, cypress pine and been recorded as far inland as Manobalai NR the proposed concrete
hakeas, and insect larvae). Cobar and Griffith. The project Coolah T NP batching plant area.
Nesting sit_es requir_e large area is within th_e know_n (Nogv?/ NPOVF\Jlsé 1998) There is potential habitat for
hollows, with breeding distribution of this species. this species within the
occurring in autumn and winter. proposed North 1 longwall
panels, however the
expected impact to such
habitat will be minimal.
There is no potential for the
proposed modifications to
pose a significant impact on
this species.
gang-gang cockatoo |V (TSC) In summer this species occurs | In NSW this species occurs from | Goulburn River NP | The species has been No
Callocephalon in tall mountain forests and the south-east coast to the Hunter |\wollemi NP previously recorded in the
fimbriatum woodlands, particularly in region and inland to the Central Munahorn Gao NR project area. This species
heavily timbered and mature Tablelands and South-west unghorn ap has not been recorded from
wet sclerophyll forests. In Slopes. It is bounded to the east the proposed modification
winter it moves to drier more by the coastline, to the north-west areas. There is potential
open eucalypt forests and by an area just west of Curryall habitat for this species within
woodlands. Old growth trees SF, and to the south-west by the the proposed modification
are preferred for nesting and Victorian border at Albury. The areas, however the
roosting. project area is within the known expected impact to such
distribution of this species. habitat will be minimal.
There is no potential for the
proposed modifications to
pose a significant impact on
this species.
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little lorikeet V (TSC) This species can be found in This species is distributed from Goulburn River NP | The species has been No
Glossopsitta pusilla dry-open eucalypt forests and | just north of Cairns, around the Munghorn Gap NR | Previously recorded in the
woodlands, and have been east coast of Australia down to Manobalai NR project area. This species
identified in remnant vegetation, | Adelaide. In NSW this species is has not been recorded from
old growth vegetation, logged | found from the coast to the Wollemi NP the proposed modification
forests, and roadside western slopes of the Great Avisford NR areas. There is potential
vegetation. The little lorikeet Dividing Range, extending as far | ~4qjan Tops NP habitat for this species within
usually forages in small flocks, |west as Albury, Dubbo, Parkes (NSW NPWS 1998) the proposed modification
not always with birds of their and Narrabri. The project area is areas, however the
own species. They nest in within the known distribution of expected impact to such
hollows, mostly in living this species. habitat will be minimal.
smooth-barked apples. There is no potential for the
proposed modifications to
pose a significant impact on
this species.
superb parrot V (TSC) This species inhabits areas of This parrot is found throughout This species is not | The project area provides No
Polytelis swainsonii |V (EPBC) |Box-Gum, Box-Cypress-pine eastern inland NSW. The core known to occurin | some suitable habitat for this

and bore Woodlands and River
Red Gum Forest. These birds
nest in the hollows- of large
trees, often in small colonies
with frequently more than one
nest in a single tree.

breeding area for this species on
the South-western Slopes is in
the area bounded by Cowra and
Yass in the East, and Grenfell,
Cootamundra and Coolac in the
west. During the winter months
the birds from these areas
migrate north to the upper Namoi
and Gwydir Rivers. Birds are
present all-year-round in the

Riverina along the corridors of the

Murray, Edward and
Murrumbidgee Rivers. The
project area is within the known
distribution of this species.

any reserves in the
region.

species, however it has not
been recorded during many
years of extensive surveys.
This species has not been
recorded within the
proposed modification
areas. There is no potential
for the proposed
modifications to pose a
significant impact on this
species.
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swift parrot E (TSC) This species often visits box- In NSW this species has been Goulburn River NP | The species has been No
Lathamus discolor E (EPBC) |ironbark forests, feeding on recorded from the western slopes | Munghorn Gap NR | Previously recorded in the
MAR nectar and Ierps._ In _NSW_, _ region along t_h(_e inland slopes of project area. This species
(EPBC) typical tree species in which it the Great Dividing Range, as well has not been recorded from
forages include mugga as forests along the coastal plains the proposed modification
ironbark, grey box, swamp from southern to northern NSW. areas. There is potential
mahogany, spotted gum, red The project area is within the habitat for this species within
bloodwood, narrow-leaved red | known distribution of this species. the proposed modification
ironbark, forest red gum and areas, however the
yellow box. This bird is a expected impact to such
migratory species that breeds in habitat will be minimal.
Tasmania during the spring and There is no potential for the
summer, and migrates to the proposed modifications to
mainland during the cooler pose a significant impact on
months of the year. this species.
turquoise parrot V (TSC) This species lives on the edges | The turquoise parrot’s range Goulburn River NP | The species has been No

Neophema pulchella

of eucalypt woodland adjoining
clearings, timbered ridges and
creeks in farmland. It nests in

tree hollows, logs or posts, from

August to December.

extends from southern
Queensland through to northern
Victoria, from the coastal plains to
the western slopes of the Great
Dividing Range. The project area
is within the known distribution of
this species.

Munghorn Gap NR
Wollemi NP

previously recorded in the
project area. This species
has not been recorded from
the proposed modification
areas. There is potential
habitat for this species within
the proposed modification
areas, however the
expected impact to such
habitat will be minimal.
There is no potential for the
proposed modifications to
pose a significant impact on
this species.
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powerful owl V (TSC) The powerful owl inhabits a The powerful owl occurs in Goulburn River NP | The species was recorded Yes
Ninox strenua range of vegetation types, from | eastern Australia, mostly on the Munghorn Gap NR | Within the proposed North 1
woodland and open sclerophyll | coastal side of the Great Dividing Wollemi NP longwall panel area as part
forest to tall open wet forest Range, although as far west as of the surveys for the
and rainforest. It generally Orange and Woomargama SF. It | Coolah Tops NP proposed modifications. This
requires large tracts of forest or |is also known from south western | (NSW NPWS 1998) |species has been previously
woodland habitat but can also Victoria to Bowen in Queensland. recorded in the broader
occur in fragmented The project area is within the project area also. There is a
landscapes. The species known distribution of this species. low likelihood that the
breeds and hunts in open or proposed modifications
closed sclerophyll forest or would pose a significant
woodlands and occasionally impact on this species,
hunts in open habitats. It roosts however this potential will be
by day in dense vegetation. assessed in a detailed Test
of Ecological Significance.
barking owl V (TSC) Habitat for this species includes |The barking owl is distributed Goulburn River NP | The species has been No

Ninox connivens

dry forests and woodlands,
often in association with
hydrological features such as
rivers and swamps.

sparsely throughout temperate
and semi-arid areas of mainland
Australia; however it is most
abundant in the tropical north.
Most records for this species
occur west of the Great Dividing
Range. The project area is within
the known distribution of this
species.

Durridgeree SCA
Wollemi NP

Coolah Tops NP
(NSW NPWS 1998)

previously recorded in the
project area. This species
has not been recorded from
the proposed modification
areas. There is potential
habitat for this species within
the proposed modification
areas, however the
expected impact to such
habitat will be minimal.
There is no potential for the
proposed modifications to
pose a significant impact on
this species.

2879/R0O2/AA

24




THREATENED FAUNA SPECIES

Species Legal Specific Habitat Distribution in Relation to Reservation in the |Occurrence in Proposed Test for
Status Proposed Modification Areas Region Modification Areas and Ecological
Potential for Significant Significance
Impact Required?
masked owl V (TSC) This species is generally The masked owl occurs sparsely | Goulburn River NP | The project area provides No
Tyto recorded from open forest throughout the Australian Munghorn Gap NR | Some suitable habitat for this
novaehollandiae habitat with sparse mid-storey | continent and nearby islands, Coolah Tons NP species, however it has not
but patches of dense, low including Tasmania and New (NSW NPV‘\)/S 1998) been recorded during many
ground cover. It is also Guinea. In NSW it is most years of extensive surveys.
recorded from ecotones commonly identified in the more This species has not been
between wet and dry eucalypt |coastal areas. The project area is recorded within the
forest, along minor drainage within the known distribution of proposed modification
lines and near boundaries this species. areas. There is no potential
between forest and cleared for the proposed
land. modifications to pose a
significant impact on this
species.
brown treecreeper V (TSC) Typical habitat for this species | This species occurs over central | Wollemi NP The species has been No
(eastern includes drier forests, NSW, west of the Great Dividing | Manobalai NR previously recorded in the
subspecies) woodlands and scrubs with Range and sparsely scattered to Goulburn River NP project area. This species
Climacteris fallen branches; river red gums | the east of the divide in drier has not been recorded from

picumnus victoriae

on watercourses and around
lake-shores; paddocks with
standing dead timber; and
margins of denser wooded
areas. This species prefers
areas without a dense
understorey.

areas such as the Cumberland
Plain of Western Sydney, and in
parts of the Hunter, Clarence,
Richmond and Snowy River
valleys. The project area is within
the known distribution of this
species.

(NSW NPWS 2001)

Coolah Tops NP
(NSW NPWS 1998)

the proposed modification
areas. There is potential
habitat for this species within
the proposed modification
areas, however the
expected impact to such
habitat will be minimal.
There is no potential for the
proposed modifications to
pose a significant impact on
this species.
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speckled warbler V (TSC) The speckled warbler occurs in | Patchy distribution throughout Munghorn Gap NR | The species has been No
Chthonicola eucalypt-dominated south-eastern Queensland, Goulburn River NP | Previously recorded in the
sagittata communities that have a grassy |eastern half of NSW and into Wollemi NP project area. This species
understorey, leaf litter and Victoria, as far west as the has not been recorded from
shrub cover, often on rocky Grampians. In NSW it is not Turrill SF the proposed modification
ridges or in gullies. known to occur further away than | Durridgeree SCA areas. There is potential
400 kilometres from the coast. Coolah Tops NP habitat for this species within
The project area is within the (NSW NPWS 1998) the proposed modification
known distribution of this species. areas, however the
expected impact to such
habitat will be minimal.
There is no potential for the
proposed modifications to
pose a significant impact on
this species.
regent honeyeater E (TSC) This species generally occurs in | Once recorded between Adelaide |Goulburn River NP | The project area provides No
Anthochaera phrygia |E (EPBC) | temperate eucalypt woodlands | and the central coast of Munghorn Gap NR | Some suitable habitat for this
MIG and open fores@s of §outh Queensland, its range has Wollemi NP species, however |'t has not
(EPBC) eastern Australia. It is contracted dramatically in the last been recorded (_jurlng many
commonly recorded from box- |30 years to between north- years of extensive surveys.
ironbark eucalypt associations, |eastern Victoria and south- This species has not been
wet lowland coastal forests eastern Queensland. The project recorded within the
dominated by swamp area is within the known proposed modification
mahogany, spotted gum and distribution of this species. areas. There is no potential
riverine Casuarina woodlands. for the proposed
Within these habitats they modifications to pose a
prefer the wettest, most fertile significant impact on this
sites, such as creek flats, river species.
valleys and foothills.
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black-chinned V (TSC) Occupies mostly upper levels of | The subspecies is widespread, Goulburn River NP | The species has been No
honeyeater (eastern drier open forests or woodlands | from the tablelands and western | \junghorn Gap NR | Previously recorded in the
subspecies) dominated by box and ironbark |slopes of the Great Dividing . project area. This species
) ) : Wollemi NP
Melithreptus gularis eucalypts, especially mugga Range to the north-west and has not been recorded from
gularis ironbark, white box, grey box, central-west plains and the the proposed modification
yellow box and forest red gum. | Riverina. It is rarely recorded east areas. There is potential
Also inhabits open forests of of the Great Dividing Range, habitat for this species within
smooth-barked gums, although regularly observed from the proposed modification
stringybarks, ironbarks and tea- |the Richmond River district. It has areas, however the
trees. also been recorded at a few expected impact to such
scattered sites in the Hunter, habitat will be minimal.
Central Coast and lllawarra There is no potential for the
regions. The project area is within proposed modifications to
the known distribution of this pose a significant impact on
species. this species.
painted honeyeater |V (TSC) Inhabits Boree, Brigalow and The greatest concentrations of Wollemi NP The species has been No

Grantiella picta

Box-Gum Woodlands and Box-
Ironbark Forests. They
construct a delicate hanging
nest in the outer canopy of
drooping eucalypts, she-oaks,
paperbarks and mistletoes.

this species of bird and almost all
breeding occur 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. In
NSW this bird has been identified
from the coast to the far west.
The project area is within the
known distribution of this species.

previously recorded in the
project area. This species
has not been recorded from
the proposed modification
areas. There is potential
habitat for this species within
the proposed modification
areas, however the
expected impact to such
habitat will be minimal.
There is no potential for the
proposed modifications to
pose a significant impact on
this species.
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pied honeyeater V (TSC) This species primarily inhabits | This species is generally Munghorn Gap NR | The project area provides No
Certhionyx areas of arid and semi-arid distributed throughout acacia, some suitable habitat for this
variegatus wattle shrub (usually mulga, mallee and spinifex scrubs of arid species, however it has not
Acacia aneura), mallee, and semi-arid Australia, however been recorded during many
spinifex, and eucalypt is known to occur further east on years of extensive surveys.
woodland. They are highly the Hunter Valley slopes and This species has not been
nomadic and tend to follow plains. The project area is within recorded within the
flowering shrub patterns. The the known distribution of this proposed modification
pied honeyeater nests in tree or |species. areas. There is no potential
shrub forks approximately for the proposed
5 metres from the ground in modifications to pose a
cup-shaped nests made from significant impact on this
grasses, twigs and spiders web. species.
white-fronted chat V (TSC) The distribution of the White- In New South Wales the White- Munghorn Gap NR | The project area provides No

Epthianura albifrons

fronted Chat extends across the
southern half of Australia, from
the southernmost areas of
Queensland to southern
Tasmania and across to
Western Australia as far north
as Carnarvon. This species is
found mostly in temperate to
arid climates and very rarely
sub-tropical areas, it occupies
foothills and lowlands up to
1000 m above sea level.

fronted Chat occurs mostly in the
southern half of the state,
occurring in damp open habitats
along the coast, and near
waterways in the western part of
the state.

some suitable habitat for this
species, however it has not
been recorded during many
years of extensive surveys.
This species has not been
recorded within the
proposed modification
areas. There is no potential
for the proposed
modifications to pose a
significant impact on this
species.
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scarlet robin V (TSC) This robin can be found in The scarlet robin can be found in | Coolah Tops NP The species has been No
Petroica boodang woodlands and open forests south-eastern Australia, from Munghorn Gap NR | Previously recorded in the
from the coast through to inland | Tasmania to the southern end of Goulburn River NP project area. This species
slopes. The birds can Queensland, to western Victoria has not been recorded from
sometimes be found on the and southern SA. In NSW it is Wollemi NP the proposed modification
eastern fringe of the inland found throughout the eastern Avisford NR areas. There is potential
plains in the colder months of areas of the state, no further than | Nullo Mountain SF | habitat for this species within
the year. Woody debris and 500 kilometres from the coast. the proposed modification
logs are both important The project area is within the areas, however the
structural elements of its known distribution of this species. expected impact to such
habitat. It forages from low habitat will be minimal.
perches on invertebrates either There is no potential for the
on the ground or in woody proposed modifications to
debris or tree trunks. pose a significant impact on
this species.
flame robin V (TSC) This species is known to breed | This robin is located in south- Coolah Tops NP The species has been No

Petroica phoenicea

in moist eucalypt forests and
woodlands. It can usually be
seen on ridges and slopes in
areas where there is an open
understorey layer. This species
migrates during the winter to
more lowland areas such as
grasslands where there are
scattered trees, as well as open
woodland of the inland slopes
and plains.

eastern Australia from the
Queensland border to Tasmania
and into Victoria as well as south-
east SA. In NSW it has been
recorded from the coast to as far
west as the NSW-Victoria border
at Mildura. The project area is
within the known distribution of
this species.

Wollemi NP

previously recorded in the
project area. This species
has not been recorded from
the proposed modification
areas. There is potential
habitat for this species within
the proposed modification
areas, however the
expected impact to such
habitat will be minimal.
There is no potential for the
proposed modifications to
pose a significant impact on
this species.
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pink robin V (TSC) This robin typically inhabits The pink robin is distributed Munghorn Gap NR | The project area provides No
Petroica rainforests and tall-open throughout Tasmania, as well as some suitable habitat for this
rodinogaster eucalypt forests (predominantly |upland eastern Victoria and far species, however it has not
in densely vegetated gullies). eastern NSW (to Bombala). The been recorded during many
The pink robin usually forages | species has been found as far years of extensive surveys.
on the ground; and builds a north as the NSW Central Coast. This species has not been
deep, sphere-shaped, cup nest. | The project area is within the recorded within the
Their nest is constructed from known distribution of this species. proposed modification
green moss, cobweb and lichen areas. There is no potential
and lined with pieces of fur and for the proposed
plant down. modifications to pose a
significant impact on this
species.
hooded robin (south- |V (TSC) Hooded robins are found in Hooded robins are found all over | Wollemi NP The species has been No

eastern form)

Melanodryas
cucullata cucullata

lightly timbered woodland,
mainly dominated by acacia
and/or eucalypts. They nestin
either a tree fork or crevice in a
cup constructed of bark and
cobweb at a height between

1 and 5 metres.

mainland Australia, except Cape
York and eastern Gulf of
Carpentaria or inland around the
Simpson Desert, on the Nullarbor
Plain or south of the Kimberley
Ranges. They are more
commonly found in south-eastern
Australia from Adelaide to
Brisbane. The project area is
within the known distribution of
this species.

Goulburn River NP
(NSW NPWS 2001)

previously recorded in the
project area. This species
has not been recorded from
the proposed modification
areas. There is potential
habitat for this species within
the proposed modification
areas, however the
expected impact to such
habitat will be minimal.
There is no potential for the
proposed modifications to
pose a significant impact on
this species.
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grey-crowned V (TSC) The grey-crowned babbler is Occurs throughout northern and | Wollemi NP The species has been No
babbler (eastern typically found in open box-gum | south-eastern Australia. In NSW, | goulburn River NP | Previously recorded in the
subspecies) woodlands on slopes. Or box- this species occurs on the Munahorn Gao NP project area. This species
Pomatostomus cypress-pine and open box western slopes of the Great g P has not been recorded from
temporalis woodlands on alluvial plains. Dividing Range and on the the proposed modification
temporalis Also found in acacia shrubland | western plains reaching as far areas. There is potential
and adjoining areas. This west as Louth and Hay. It also habitat for this species within
species lives in large family occurs in woodlands in the Hunter the proposed modification
groups which roost at night in Valley and in several locations on areas, however the
conspicuous dome-shaped the North Coast of NSW. The expected impact to such
stick nests. project area is within the known habitat will be minimal.
distribution of this species. There is no potential for the
proposed modifications to
pose a significant impact on
this species.
varied sittella V (TSC) The varied sittella can typically | The varied sittella is a sedentary | Coolah Tops NP The species has been No

Daphoenositta
chrysoptera

be found in eucalypt forests and
woodlands, especially of rough-
barked species and mature
smooth-barked gums with dead
branches, it can also be
identified in mallee and acacia
woodlands. This species builds
a cup shaped nest made of
plant fibres and spiders webs
which is placed at the canopy
level in the fork of a living tree.

species that inhabits the majority
of mainland Australia with the
exception of the treeless deserts
and open grasslands. Its NSW
distribution is basically continuous
from the coast to the far west.
The project area is within the
known distribution of this species.

Durridgeree SCA
Turrill SF
Goulburn River NP
Munghorn Gap NR
Manobalai NR
Wollemi NP

previously recorded in the
project area. This species
has not been recorded from
the proposed modification
areas. There is potential
habitat for this species within
the proposed modification
areas, however the
expected impact to such
habitat will be minimal.
There is no potential for the
proposed modifications to
pose a significant impact on
this species.
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diamond firetail V (TSC) Habitat includes a range of The diamond firetail occurs Goulburn River NP | The species has been No
Stagonopleura eucalypt dominated through central and eastern Wollemi NP previously recorded in the
guttata communities with a grassy NSW, north into southern and Munahorn Gao NP project area. This species
understorey, including central Queensland and south ung P has not been recorded from
woodland, forest and mallee. through Victoria to SA. In NSW it the proposed modification
Constant populations have not | mainly occurs west of the Great areas. There is potential
been identified in areas where | Dividing Range, although habitat for this species within
there are no vegetated populations are known from drier the proposed modification
remnants larger than coastal areas such as the areas, however the
200 hectares. Cumberland Plain and the expected impact to such
Hunter, Clarence, Richmond and habitat will be minimal.
Snowy River valleys. The project There is no potential for the
area is within the known proposed modifications to
distribution of this species. pose a significant impact on
this species.
MAMMALS
spotted-tailed quoll |V (TSC) Habitat for this species is highly |In NSW the spotted-tailed quoll Wollemi NP The project area provides No
Dasyurus maculata |E (EPBC) | Varied, ranging from sclerophyll |occurs on both sides of the Great some suitable habitat for this
forest, woodlands, coastal Dividing Range, with the highest species, however it has not
heathlands and rainforests. densities occurring in the north been recorded during many
Records exist from open east of the state. It occurs from years of extensive surveys.
country, grazing lands and the coast to the snowline and This species has not been
rocky outcrops. Suitable den inland to the Murray River. The recorded within the
sites including hollow logs, tree | project area is within the known proposed modification
hollows, rocky outcrops or distribution of this species. areas. There is no potential
caves. for the proposed
modifications to pose a
significant impact on this
species.

2879/R0O2/AA

32




THREATENED FAUNA SPECIES

Species Legal Specific Habitat Distribution in Relation to Reservation in the |Occurrence in Proposed Test for
Status Proposed Modification Areas Region Modification Areas and Ecological
Potential for Significant Significance
Impact Required?
koala V (TSC) This species inhabits eucalypt | The koala has a fragmented Goulburn River NP | The species has been No
Phascolarctos forest and woodland, with distribution throughout eastern Wollemi NP previously recorded in the
cinereus smta_blhty |anuenced_ by tree Australia, with the majority of Munghom Gap NR project area. This species
species and age, soil fertility, records from NSW occurring on has not been recorded from
climate, rainfall and the central and north coasts, as Manobalai NR the proposed modification
fragmentation patterns. The well as some areas further west. areas. There is potential
species is known to feed on a It is known to occur along inland habitat for this species within
large number of eucalypt and rivers on the western side of the the proposed modification
non-eucalypt species; however |Great Dividing Range. The areas, however the
it tends to specialise on a small |project area is within the known expected impact to such
number in different areas. distribution of this species. habitat will be minimal.
Eucalyptus tereticornis, There is no potential for the
E. punctata, E. cypellocarpa, proposed modifications to
E. viminalis, E. microcorys, pose a significant impact on
E. robusta, E. albens, this species.
E. camaldulensis and
E. populnea are some preferred
species.
squirrel glider V (TSC) Inhabits a variety of mature or The species is widely though Goulburn River NP | The species has been No
Petaurus old growth habitats, including sparsely distributed in eastern Wollemi NP previously recorded in the
norfolcensis box, box-ironbark woodlands, | Australia, from northern Manobalai NR project area. This species
river red gum forest, and Queensland to western Victoria. has also been recorded
blackbutt-bloodwood forest with | In NSW it can be found from the within the proposed
heath understorey. It prefers coast, to no further than modification areas. There is
mixed species stands with a 400 kilometres west of the coast. potential habitat for this
shrub or acacia mid-storey, and species within the proposed
requires abundant tree hollows modification areas, however
for refuge and nest sites. the expected impact to such
habitat will be minimal.
There is no potential for the
proposed modifications to
pose a significant impact on
this species.
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THREATENED FAUNA SPECIES

Species Legal Specific Habitat Distribution in Relation to Reservation in the |Occurrence in Proposed Test for
Status Proposed Modification Areas Region Modification Areas and Ecological
Potential for Significant Significance
Impact Required?
brush-tailed rock- E (TSC) This species occupies rocky The brush-tailed rock-wallaby Goulburn River NP | The species has been Yes
wallaby V (EPBC) |escarpments, outcrops and was once abundant and Wollemi NP recorded in the project area
Petrogale penicillata cliffs with a preference for ubiquitous throughout the Manobalai NR on one occasion in 2001. It
complex structures with mountainous country of south- is possible that this species
fissures, caves and ledges eastern Australia. Its distribution is no longer extant in the
facing north. It grazes grasses, |roughly followed the Great project area. Despite this,
forbs and the foliage and fruits | Dividing Range for the dependence of this
of shrubs and trees in and 2,500 kilometres from the species on cliff line areas
adjacent to rocky areas. This Grampians in West Victoria to (which have the potential to
species shelters or basks Nanango in south-east be impacted by the
during the day in rock crevices, |Queensland, with outlying proposed underground
caves and overhangs and is populations in coastal valleys and operations) requires that a
most active at night. ranges to the east of the divide, detailed Test of Ecological
and the slopes and plains as far Significance be completed
west as Cobar in NSW and Injune for this species.
(500 kilometres NW of Brisbane)
in Queensland. The project area
is within the known distribution of
this species.
New Holland mouse |V (EPBC) Across the species’ range the The New Holland mouse currently | This species is not | The project area provides No
Pseudomys New Holland Mouse is known | has a disjunct, fragmented known to occur in | some suitable habitat for this
novaehollandiae to inhabit open heathlands, distribution across Tasmania, any reserves in the |species, however it has not
open woodlands with a Victoria, New South Wales and region. been recorded during many
heathland understorey, and Queensland. years of extensive surveys.
vegetated sand dunes. This species has not been
recorded within the
proposed modification
areas. There is no potential
for the proposed
modifications to pose a
significant impact on this
species.
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Species Legal Specific Habitat Distribution in Relation to Reservation in the |Occurrence in Proposed Test for
Status Proposed Modification Areas Region Modification Areas and Ecological
Potential for Significant Significance
Impact Required?
grey-headed flying- |V (TSC) This species occurs in Grey-headed flying-foxes are Wollemi NP The project area provides No
fox V (EPBC) |Subtropical and temperate found within 200 kilometres of the some suitable habitat for this
Pteropus rainforests, tall sclerophyll eastern coast of Australia, from species, however it has not
poliocephalus forests and woodlands, heaths |Bundaberg in Queensland to been recorded during many
and swamps as well as urban Melbourne in Victoria. The project years of extensive surveys.
gardens and cultivated fruit area is close to the western limit This species has not been
crops. Roosting camps are of the known distribution of this recorded within the
generally located within species. proposed modification
20 kilometres of a regular food areas. There is no potential
source and are commonly for the proposed
found in gullies, close to water, modifications to pose a
in vegetation with a dense significant impact on this
canopy. species.
yellow-bellied V (TSC) This species forages for The yellow-bellied sheathtail-bat | Wollemi NP The species has been No
sheathtail bat insects, flying high and fast is a wide-ranging species found Manobalai NR previously recorded in the

Saccolaimus
flaviventris

over the forest canopy, but
lower in more open country. It
forages in most habitats across
its very wide range, with and
without trees; and appears to
defend an aerial territory. It
roosts singularly or in groups of
up to six, in tree hollows and
buildings; in treeless areas they
are known to use mammal
burrows.

across northern and eastern
Australia. In the most southerly
part of its range — most of
Victoria, south-western NSW and
adjacent SA — 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.

project area. This species
has not been recorded from
the proposed modification
areas. There is potential
habitat for this species within
the proposed modification
areas, however the
expected impact to such
habitat will be minimal.
There is no potential for the
proposed modifications to
pose a significant impact on
this species.
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Species Legal Specific Habitat Distribution in Relation to Reservation in the |Occurrence in Proposed Test for
Status Proposed Modification Areas Region Modification Areas and Ecological
Potential for Significant Significance
Impact Required?
little bentwing-bat V (TSC) Prefers moist eucalypt forest, Occurs in coastal north-eastern This species is not | The species has not been Yes
Miniopterus australis rainforest or dense coastal NSW and eastern Queensland. known to occurin | recorded in the project area,
banksia scrub. This species In NSW it mostly occurs along the |any reserves in the |however has been recorded
roost in caves, tunnels and coast from the Queensland region. in the local area. Despite
sometimes tree hollows during | border to Sydney at its south- this, the dependence of this
the day, and at night forage for | most, and to the west Ulan is the species on cliff line areas
small insects beneath the known western geographic (which have the potential to
canopy of densely vegetated distributional limit. One outlying be impacted by the
habitats. record exists in NSW to the east proposed modifications)
of Mildura The project area is at requires that a detailed Test
the limit of distribution of this of Ecological Significance be
species. completed for this species.
eastern bentwing- V (TSC) This species hunts in forested Eastern bentwing-bats occur Goulburn River NP | The species has been Yes
bat areas and uses caves as the along the east and north-west Munghorn Gap NR preyiously recorded in the
Miniopterus primary roosting habitat, but coasts of Australia. In NSW they Wollemi NP project area. The
schreibersii also uses derelict mines, storm- |are found both east and west of _ dependence of this species
oceanensis water tunnels, buildings and the Great Dividing Range, but Manobalai NR on cliff line areas (which
other man-made structures. It |typically no further than Coolah Tops NP have the potential to be
forms discrete populations 300 kilometres from the coast. (NSW NPWS 1998) |impacted by the proposed
centred on a maternity cave (BioNet 2009) The project area is modifications) requires that
that is used annually in spring within the known distribution of a detailed Test of Ecological
and summer for the birth and this species. Significance be completed
rearing of young. for this species.
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Species Legal Specific Habitat Distribution in Relation to Reservation in the |Occurrence in Proposed Test for
Status Proposed Modification Areas Region Modification Areas and Ecological
Potential for Significant Significance
Impact Required?
greater long-eared V (TSC) Inhabits a variety of vegetation |Overall, the distribution of the Goulburn River NP | The species has been No
bat (SE form) V (EPBC) |types, including mallee, bulloak | south eastern form coincides Manobalai NR previously recorded in the
Nyctophilus and box g_ucalypt _d(_)mlr_\ayed appr_oxmatgly vx_nth the Ml_Jrray Wollemi NP project area. This species
timoriensis communities, but it is distinctly | Darling Basin with the Pilliga has not been recorded from
more common in Scrub region being the distinct the proposed modification
box/ironbark/cypress-pine stronghold for this species. This areas. There is potential
vegetation that occurs in a species has been recorded habitat for this species within
north-south belt along the throughout NSW with the the proposed modification
western slopes and plains of exception of the extreme north- areas, however the
NSW and southern west of the state. and most areas expected impact to such
Queensland. Roosts in tree east of the Great Dividing Range habitat will be minimal.
hollows, crevices, and under (with the exception of the areas There is no potential for the
loose bark. around Sydney.) The project area proposed modifications to
is within the known distribution of pose a significant impact on
this species. this species.
little pied bat V (TSC) These species inhabits dry- This bat species is distributed This species is not | The species has been Yes
Chalinolobus picatus open forest open woodland, from inland Queensland to NSW | known to occurin | previously recorded in the
mulga woodlands, chenopod (inclusive of the Western Plains any reserves in the |project area. The
shrublands, cypress-pine forest, | and Slopes), to small areas of region. dependence of this species
mallee, Bimbil box. It can be Victoria and SA. In NSW itis on cliff line areas (which
located in hot, dry areas but known from areas of the state have the potential to be
only if in proximity to a water west of the Great Dividing Range impacted by the proposed
source. The little pied bat (BioNet 2009). The project area is modifications) requires that
roosts in a range of situations within the known distribution of a detailed Test of Ecological
from caves, mineshafts and this species. Significance be completed
tunnels, through to tree hollows for this species.
and buildings.
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Species Legal Specific Habitat Distribution in Relation to Reservation in the |Occurrence in Proposed Test for
Status Proposed Modification Areas Region Modification Areas and Ecological
Potential for Significant Significance
Impact Required?
large-eared pied bat |V (TSC) The large-eared pied bat is This species has a distribution Goulburn River NP | The species has been Yes
Chalinolobus dwyeri |V (EPBC) |9enerally found in a variety of | from south western Queensland | wojlemi NP previously recorded in the
drier habitats, including dry to NSW from the coast to the Munahorn Gao NR project area. The
sclerophyll forests and western slopes of the Great unghorn &ap dependence of this species
woodlands, however, it Dividing Range. In NSW this Manobalai NR on cliff line areas (which
probably tolerates a wide range |species is not known to occur Coolah Tops NP have the potential to be
of habitats. It tends to roost in further west than Warrumbungle | (NSW NPWS 1998) |impacted by the proposed
the twilight zones of mines and | NP. The project area is close to modifications) requires that
caves, generally in colonies or | the distributional limit of this a detailed Test of Ecological
common groups. species — records further west Significance be completed
appear to be disjunct for this species.
occurrences.
eastern false V (TSC) Habitat for this species includes |This species has a range from Goulburn River NP | The species has been No

pipistrelle

Falsistrellus
tasmaniensis

sclerophyll forest. It prefers wet
habitats, with trees over

20 metres high, and generally
roosts in tree hollows or trunks.

south eastern Queensland,
through NSW, Victoria and into
Tasmania, and occurs from the
Great Dividing Range to the
coast. The project area is within
the known distribution of this
species.

Wollemi NP

Coolah Tops NP
(NSW NPWS 1998)

previously recorded in the
project area. This species
has not been recorded from
the proposed modification
areas. There is potential
habitat for this species within
the proposed modification
areas, however the
expected impact to such
habitat will be minimal.
There is no potential for the
proposed modifications to
pose a significant impact on
this species.
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Species Legal Specific Habitat Distribution in Relation to Reservation in the |Occurrence in Proposed Test for
Status Proposed Modification Areas Region Modification Areas and Ecological
Potential for Significant Significance
Impact Required?
large-footed myotis |V (TSC) This species generally roosts in | The large-footed myotis is found | This species is not | The species has been Yes
Myotis adversus groups of 10 - 15 close to water |in the coastal band from the known to occurin | previously recorded in the
in caves, mine shafts, hollow- north-west of Australia, across any reserves in the |project area. The
bearing trees, and storm water |the top-end and south to western |region. dependence of this species
channels, buildings, under Victoria. It is rarely found more on cliff line areas (which
bridges and in dense foliage. It |than 100 kilometres inland, have the potential to be
forages over streams and pools |except along major rivers. The impacted by the proposed
catching insects and small fish | project area is around the inland modifications) requires that
by raking its feet across the limit of distribution of this species. a detailed Test of Ecological
water surface. Significance be completed
for this species.
eastern cave bat V (TSC) This species is a cave-roosting | The eastern cave bat is found in a | Goulburn River NP | The species has been Yes
Vespadelus bat that is usually found in dry | broad band on both sides of the | \wollemi NP previously recorded in the
troughtoni open forest and woodland, near | Great Dividing Range from Cape Manobalai NR project area. The

cliffs or rocky overhangs. It has
been recorded roosting in
disused mine workings,
occasionally in colonies of up to
500 individuals, and is
occasionally found along cliff-
lines in wet eucalypt forest and
rainforest.

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.
In NSW this species appears to
be bounded by the coast, the
NSW-Queensland border at Bebo
SF, Pilliga NR near
Coonabarrabran, Toronto to the
south and Wollemi NP to the
south-west. (BioNet 2009). The
project area is within the known
distribution of this species.

dependence of this species
on cliff line areas (which
have the potential to be
impacted by the proposed
modifications) requires that
a detailed Test of Ecological
Significance be completed
for this species.
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THREATENED FAUNA SPECIES

Species Legal Specific Habitat Distribution in relation to Reservation in Occurrence in Project Test for
Status Project Area the Region Area and Potential for Ecological
(BioNet 2009) Significant Impact Significance
Required?
FISH
Murray cod V (EPBC) This species is typically found This species is distributed This species is not | The project area provides No
Maccullochella in warm water habitats ranging | throughout the warmer waters of | known to occur in | some suitable habitat for
peelii peeli from clear water to cloudy, and | the Murray-Darling basin. The any reserves in the | this species in the Talbragar
rocky to sandy bottomed. The project area is probably outside | region. River, however it has not
waters are usually sheltered by | of the distribution of this been recorded during many
rock or timber overhangs, with species. years of extensive surveys.
the fish strongly dependent on There is no potential for a
woody debris in the water significant impact on this
column. They are not typically species as a result of the
found in waters with depths proposed modifications.
greater than 5 metres.
Note: E endangered
EPBC Commonwealth Environment Protection Biodiversity Conservation Act 1999
EX extinct
FM NSW Fisheries Management Act 1994
LGA local government area
NP National Park
NR Nature Reserve
PD preliminary determination
SCA State conservation Area
SCA State Conservation Area
SF State forest
TSC NSW Threatened Species Conservation Act 1995
\Y, vulnerable
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Table 5 — Migratory and Marine Species Recorded or with Potential to Occur in Proposed Modification Areas

MIGRATORY AND MARINE SPECIES

Species Legal Status |Specific Habitat Distribution in relation to Reservation in the |Occurrencein Proposed Test for
Proposed Modification Region Modification Areas and Ecological
Areas Potential for Significant Significance
Impact Required?
rainbow bee-eater |MAR (EPBC) |The preferred habitat of the This species is distributed Goulburn River NP | The species has been previously |No
Merops ornatus MIG (EPBC) |rainbow bee-eater is open throughout most of mainland | (NSW NPWS 2001) |recorded in the project area.
forests and woodlands, Australia as well as several | coolah Tops NP This species has not been
shrublands, and cleared or near-shore islands. Itis not | sSw NPwsS 1998 | recorded from the proposed
semi-cleared areas (commonly |found in Tasmania and has | g Tame 1997) modification areas. There is
farmland). These areas are only been identified in a thin potential habitat for this species
usually in close proximity to strip in the most arid regions within the proposed modification
permanent water, however, of central WA. The project areas, however the expected
during migration this bird may |area is within the known impact to such habitat will be
fly over areas of distribution of this species. minimal. There is no potential for
non-preferential habitat. the proposed modifications to
pose a significant impact on this
species.
cicadabird MAR (EPBC) |This species is rarely found in | This species can be found on | Wollemi NP The species has been previously [No
Coracina Australia outside of the months |the eastern coast of Australia | Goulburn River NP | recorded in the project area.

tenuirostris

of September through May. It
is typically found in forests and
woodlands (Slater et al. 2003).

from Cape York through to
the southern tip of Victoria. It
can also be found in the
northern parts of the NT as
well as the north-most areas
of WA. The project area is
within the known distribution
of this species.

Munghorn Gap NR
Manobalai NR
Avisford NR
Durridgeree SCA

Coolah Tops NP
(NSW NPWS 1998)

This species has not been
recorded from the proposed
modification areas. There is
potential habitat for this species
within the proposed modification
areas, however the expected
impact to such habitat will be
minimal. There is no potential for
the proposed modifications to
pose a significant impact on this
species.
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Species Legal Status |Specific Habitat Distribution in relation to Reservation in the |Occurrencein Proposed Test for
Proposed Modification Region Modification Areas and Ecological
Areas Potential for Significant Significance
Impact Required?
cattle egret MAR (EPBC) |The cattle egret can be found | The cattle egret is distributed | This species is not The species has been previously [No
Ardea ibis MIG (EPBC) |in grasslands, wetlands and throughout Asia, Africa, known to occur in recorded in the project area.
woodlands and has never Europe and Australia. Itis any reserves inthe | This species has not been
been identified in arid areas. most commonly found in region. recorded from the proposed
These birds are commonly north-eastern WA, the NT modification areas. There is
sighted at garbage dumps, and in south-eastern potential habitat for this species
pastures and croplands Australia from Bundaberg within the proposed modification
(especially where poor Queensland through to Port areas, however the expected
drainage is present) are Augusta in SA. It has also impact to such habitat will be
common (Australian Museum | been identified in Tasmania. minimal. There is no potential for
2005). The project area is within the the proposed modifications to
known distribution of this pose a significant impact on this
species. species.
great egret MAR (EPBC) |The great egret typically The great egret is distributed | Wollemi NP The species has been previously [No
Ardea alba MIG (EPBC) |inhabits areas of shallow, throughout the world, and is | Goulburn River NP | recorded in the project area.

flowing waters, but also uses
damp grasslands and other
watered areas. They can be
observed both in flocks and on
their own, and roost during the
night in groups (Australian
Museum 2005).

common throughout most
areas of Australia, with
exception to extremely arid
areas. The project area is
within the known distribution
of this species.

(NSW NPWS 2001)

This species has not been
recorded from the proposed
modification areas. There is
potential habitat for this species
within the proposed modification
areas, however the expected
impact to such habitat will be
minimal. There is no potential for
the proposed modifications to
pose a significant impact on this
species.
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Species Legal Status |Specific Habitat Distribution in relation to Reservation in the |Occurrencein Proposed Test for
Proposed Modification Region Modification Areas and Ecological
Areas Potential for Significant Significance
Impact Required?
white-bellied sea- |MAR (EPBC) |These birds are typically This species is distributed Goulburn River NP | The project area provides some |No
eagle MIG (EPBC) |Sighted perched in tall trees across Australia, China, suitable habitat for this species,
Haliaeetus and soaring above bodies of India, Indonesia, New however it has not been
leucogaster water and land. They are Guinea, and south-east Asia. recorded during many years of
territorial and form permanent | Within Australia it is extensive surveys. This species
breeding pairs (Australian distributed along and near has not been recorded within the
Museum 2005). the coast but can be found proposed modification areas.
along major inland rivers. There is no potential for the
The project area is within the proposed modifications to pose
known distribution of this a significant impact on this
species. species.
white-throated MAR (EPBC) |This species is only in This species is distributed Goulburn River NP | The species has been previously |No
needletail MIG (EPBC) |Australia approximately over eastern and northern | \yollemi NP recorded in the project area.
Hirundapus between the months of Ags’Fraha. The project area is Munghorn Gap NR This species has not been
caudacutus October and May. They forage |within the known distribution recorded from the proposed

upon flying insects and drink
whilst in flight. Feeding is
typically associated with rising
thermal currents typical with
storm fronts and bushfires.
(Australian Museum Online
2003)

of this species.

Coolah Tops NP
(NSW NPWS 1998)

modification areas. There is
potential habitat for this species
within the proposed modification
areas, however the expected
impact to such habitat will be
minimal. There is no potential for
the proposed modifications to
pose a significant impact on this
species.
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Species Legal Status |Specific Habitat Distribution in relation to Reservation in the |Occurrencein Proposed Test for
Proposed Modification Region Modification Areas and Ecological
Areas Potential for Significant Significance
Impact Required?
malleefowl MIG (EPBC) | The mallefowl is typically found |The mallefowl is distributed Goulburn River NP — | The project area provides some |No
Leipoa ocellata in semi-arid and arid areas of | across southern Australia. purported records suitable habitat for this species,
temperate Australia, in Typically found west of the however it has not been
shrubland and low woodlands | Great Dividing Range, from recorded during many years of
dominated by dense but the Pilliga south-west extensive surveys. This species
discontinuous mallee through to the Griffith and has not been recorded within the
vegetation. They are usually Wentworth districts. A small proposed modification areas.
on loamy or sandy soils with number of records have There is no potential for the
an annual average rainfall been identified from east of proposed modifications to pose
between 200 and the Great Dividing Range in a significant impact on this
450 millimetres. The mallefowl |the Goulburn River NP. The species.
has been known to forage in project area is broadly within
open grassland and farmland  |the known distribution of this
areas; and breeds in areas species.
with plentiful leaf litter.
satin flycatcher MAR (EPBC) |This species typically inhabits | The satin flycatcher can be Munghorn Gap NR | The species has been previously |No
Myiagra MIG (EPBC) |Wwet areas of tall forests, ~ |found in both Australia and | cgoolah Tops NP recorded in the project area.
cyanoleuca particularly in gullies. The satin | New Guinea. In Australia it is (NSW NPWS 1998) This species has not been

flycatcher moves north in the
winter and is seldom seen in
NSW, Tasmania, Victoria or
SA during these times. This
bird nests in loose colonies in
broad-based cup-shaped nests
on a bare horizontal branch.
These nests are constructed
from bark, grass, lichen and
cobwebs (Australian Museum
2005).

distributed along the east
coast from Cape York
through to Tasmania, also
covering parts of south-
eastern SA.

recorded from the proposed
modification areas. There is
potential habitat for this species
within the proposed modification
areas, however the expected
impact to such habitat will be
minimal. There is no potential for
the proposed modifications to
pose a significant impact on this
species.
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Species Legal Status |Specific Habitat Distribution in relation to Reservation in the |Occurrencein Proposed Test for
Proposed Modification Region Modification Areas and Ecological
Areas Potential for Significant Significance
Impact Required?

swift parrot MAR (EPBC) |This species often visits In NSW this species has Goulburn River NP | The species has been previously |No
Lathamus discolor box-ironbark forests, feeding been recorded from the Munghorn Gap NR | récorded in the project area.

on nectar and lerps. In NSW, western slopes region along This species has not been

typical tree species in which it | the inland slopes of the recorded from the proposed

forages include mugga Great Dividing Range, as modification areas. There is

ironbark, grey box, swamp well as forests along the potential habitat for this species

mahogany, spotted gum, red coastal plains from southern within the proposed modification

bloodwood, narrow-leaved red |to northern NSW. The project areas, however the expected

ironbark, forest red gum and area is within the known impact to such habitat will be

yellow box. This bird is a distribution of this species. minimal. There is no potential for

migratory species that breeds the proposed modifications to

in Tasmania during the spring pose a significant impact on this

and summer, and migrates to species.

the mainland during the cooler

months of the year.
regent honeyeater |MIG (EPBC) |This species generally occurs | Once recorded between Goulburn River NP | The project area provides some |No

Anthochaera
phrygia

in temperate eucalypt
woodlands and open forests of
south eastern Australia. It is
commonly recorded from
box-ironbark eucalypt
associations, wet lowland
coastal forests dominated by
swamp mahogany, spotted
gum and riverine Casuarina
woodlands. Within these
habitats they prefer the
wettest, most fertile sites, such
as creek flats, river valleys and
foothills.

Adelaide and the central
coast of Queensland, its
range has contracted
dramatically in the last

30 years to between
north-eastern Victoria and
south-eastern Queensland.
The project area is within the
known distribution of this
species.

Munghorn Gap NR
Wollemi NP

suitable habitat for this species,
however it has not been
recorded during many years of
extensive surveys. This species
has not been recorded within the
proposed modification areas.
There is no potential for the
proposed modifications to pose
a significant impact on this
species.
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Species Legal Status |Specific Habitat Distribution in relation to Reservation in the |Occurrencein Proposed Test for
Proposed Modification Region Modification Areas and Ecological
Areas Potential for Significant Significance
Impact Required?
Japanese snipe MAR (EPBC) |The Japanese snipe can be This species has been This species is not The project area provides some |[No
Gallinago MIG (EpPBC) |found in permanent and recorded from Cape York known to occur in suitable habitat for this species,
hardwickii ephemeral wetlands up to through to south-east SA. any reserves in the | however it has not been
2000 metres ASL. These water | The range of this species region. recorded during many years of
bodies are usually freshwater | extends from inland of the extensive surveys. This species
with low, dense vegetation. eastern tablelands in has not been recorded within the
They forage in areas of mud south-east Queensland to proposed modification areas.
with some vegetation cover west of the Great Dividing There is no potential for the
and roost nearby to these Range in NSW. Richmond proposed modifications to pose
areas. The Japanese shipe River, NSW is a favourite a significant impact on this
does not breed in Australia, area for non-breeding birds. species.
only passing through for The project area is within the
migration. known distribution of this
species.
Australian painted |MAR (EPBC) |Prefers fringes of swamps, In NSW, this species has This species is not The project area provides some |[No
snipe MIG (EPBC) dams and nearby marshy been recorded at the Paroo | known to occur in suitable habitat for this species,

Rostratula
benghalensis
australis

areas where there is a cover of
grasses, lignum, low scrub or
open timber.

wetlands, Lake Cowell,
Macquarie Marshes and
Hexham Swamp. Most
common in the
Murray-Darling Basin. The
project area is within the
known distribution of this
species.

any reserves in the
region.

however it has not been
recorded during many years of
extensive surveys. This species
has not been recorded within the
proposed modification areas.
There is no potential for the
proposed modifications to pose
a significant impact on this
species.
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Species Legal Status |Specific Habitat Distribution in relation to Reservation in the |Occurrencein Proposed Test for
Proposed Modification Region Modification Areas and Ecological
Areas Potential for Significant Significance
Impact Required?
fork-tailed swift MAR (EPBC) | The fork-tailed swift is mostly The fork-tailed swift can be Avisford NR The species has been previously [No
Apus pacificus MIG (EpBC) |found in Australia through the  |found throughout Australia | Goylburn River NP | récorded in the project area.
months of October through to | during migrating. In Australia | (ysw NPWS 2001) | This species has not been
April. This swift spends most  |it is most common west of recorded from the proposed
of its time when in flight ahead |the Great Dividing Range. modification areas. There is
of storm fonts and updrafts This species is uncommon in potential habitat for this species
(Slater et al. 2003). Tasmania. The project area within the proposed modification
is within the known areas, however the expected
distribution of this species. impact to such habitat will be
minimal. There is no potential for
the proposed modifications to
pose a significant impact on this
species.
rufous fantail MAR (EPBC) | The rufous fantail typically This species is distributed Goulburn River NP | The species has been previously |No
Rhipidura rufifrons |MIG (EPBC) |inhabits areas of dense wet across the north and eastern | \yollemi NP recorded in the project area.

forest, mangrove, rainforest or
swamp woodlands. It prefers
areas where there is intense
shade available and is often
seen close to ground.

In winter it is seldom found in
NSW or Victoria. Nests are
about 5 metres from the
ground in a small cup shape
and constructed from thin
grasses held together by
cobwebs (Australian Museum
2005).

coast of Australia, but is also
found in Guam, New Guinea,
the Solomon Islands and
Sulawesi. The project area is
within the known distribution
of this species.

Munghorn Gap NR
Nullo Mountain SF

This species has not been
recorded from the proposed
modification areas. There is
potential habitat for this species
within the proposed modification
areas, however the expected
impact to such habitat will be
minimal. There is no potential for
the proposed modifications to
pose a significant impact on this
species.

Note:

Commonwealth Environment Protection and Biodiversity Conservation Act 1999

marine
migratory
National Park
Nature Reserve

State Conservation Area

State Forest
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Appendix B - Flora Species List

The following list was developed from surveys as part of the Ulan Coal - Continued
Operations Ecological Assessment (Umwelt 2009a). The surveys completed as part of that
assessment resulted in the identification of a total of 634 flora species. No additional flora
species were recorded during the non-quantitative surveys of the proposed modification
areas. None of the threatened species recorded within the project area as part of the Ulan
Coal — Continued Operations Ecological Assessment (Umwelt 2009a) were recorded within
the proposed modification areas.

Plants were recorded from all four major vascular plant classes: cycads, conifers, ferns and
flowering plants and included trees, tree mallees, shrubs, forbs, grasses, sedges, rushes,
reeds, ferns, lithophytes, epiphytes, mistletoes, vines and twiners. While it is not assumed
that all of these species occur within the proposed modification areas, this list provides a
detailed representation of the species recorded from the local area.

Although substantial, the list will not be comprehensive, because not all species are readily
detected at any one time of the year. Many species flower only during restricted periods of
the year, and some flower only once in several years. In the absence of flowering material,
many of these species cannot be identified, or even detected.

Names of classes and families follow a modified Cronquist (1981) System.

Any species that could not be identified to the lowest taxonomic level are denoted in the
following manner:

sp. specimens that are identified to genus level only;

? specimens for which identification was uncertain;

prob.  specimens for which identification was considered highly likely but not definite;
and

poss. specimens for which identification was considered likely but not definite.

The following abbreviations or symbols are used in the list:

asterisk (*) denotes species not native to the study area;
subsp. subspecies;

var. variety;
f. forma;
X hybrid; and

bold font denotes rare or threatened plant species.

All vascular plants recorded or collected were identified using keys and nomenclature in
Harden (1992, 1993, 2000 & 2002) and Wheeler et al. (2002). Where known, changes to
nomenclature and classification have been incorporated into the results, as derived from
PlantNET (Botanic Gardens Trust 2010), the on-line plant name database maintained by the
National Herbarium of New South Wales.

Common names used follow Harden (1992, 1993, 2000 & 2002) where available, and draw
on other sources.
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Family/Subfamily

Scientific Name

Common Name

Filicopsida (Ferns)

Adiantaceae

Adiantum aethiopicum

common maidenhair

Cheilanthes austrotenuifolia

rock fern

Cheilanthes sieberi subsp. sieberi

poison rock fern

Pellaea falcata

sickle fern

Aspleniaceae

Asplenium flabellifolium

necklace fern

Blechnaceae

Doodia aspera

prickly rasp fern

Dennstaedtiaceae

Pteridium esculentum

bracken

Marsileaceae

Marsilea drummondii

common nardoo

Cycadopsida (Cycads)

Zamiaceae

Macrozamia reducta (syn.
M. communis)

Macrozamia secunda

Macrozamia spiralis

Macrozamia sp.

Coniferopsida (Conifers)

Cupressaceae

Callitris endlicheri

black cypress pine

Callitris glaucophylla

white cypress pine

Magnoliopsida (Flowering

Plants) — Liliidae (Monocots)

Anthericaceae

Dichopogon sp.

Dichopogon strictus

chocolate lily

Laxmannia compacta

Laxmannia gracilis

slender wire lily

Sowerbaea juncea vanilla plant
Thysanotus patersonii twining fringe-lily
Colchicaceae Burchardia umbellata milkmaids
Wurmbea biglandulosa early Nancy
Wurmbea sp.
Cyperaceae Carex appressa tall sedge
Carex breviculmis
Carex inversa knob sedge

Cyperus enervis

*Cyperus eragrostis

Cyperus gunnii

Cyperus sp.

Eleocharis gracilis

Eleocharis pallens

Fimbristylis dichotoma

common fringe-rush

Gahnia aspera

rough saw-sedge

Gahnia sieberiana

red-fruit saw-sedge

Gahnia sp.

Isolepis inundata

Isolepis sp.

Lepidosperma gunnii

Lepidosperma laterale

Lepidosperma sp.
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Family/Subfamily

Scientific Name

Common Name

Cyperaceae (cont)

Schoenus apogon

fluke bogrush

Schoenus ericetorum

Schoenus imberbis

Hydrocharitaceae Ottelia ovalifolia swamp lily
Iridaceae *Freesia sp. freesia
Patersonia sericea silky purple-flag
*Romulea rosea wild onion
Juncaceae *Juncus acutus subsp. acutus sharp rush
*Juncus articulatus
Juncus homalocaulis
Juncus planifolius
Juncus prismatocarpus branching rush
Juncus sp.
Juncus subsecundus
Juncus usitatus
Luzula flaccida woodrush
Luzula meridionalis
Luzula sp.
Lomandraceae Lomandra bracteata
Lomandra confertifolia mat-rush
Lomandra confertifolia subsp. pallida | mat-rush
Lomandra confertifolia subsp. mat-rush

rubiginosa

Lomandra filiformis

wattle mat-rush

Lomandra filiformis subsp. coriacea

wattle mat-rush

Lomandra filiformis subsp. filiformis

wattle mat-rush

Lomandra glauca

pale mat-rush

Lomandra gracilis

Lomandra leucocephala subsp.
leucocephala

woolly mat-rush

Lomandra longifolia

spiny-headed mat-rush

Lomandra multiflora subsp. multiflora

many-flowered mat-rush

Lomandra sp.

mat-rush

Orchidaceae

Acianthus collinus

mosquito orchid

Acianthus sp.

mosquito orchid

Caladenia catenata

white caladenia

Caladenia fuscata

dusky fingers

Caladenia sp.

Calochilus sp.

bearded orchid

Diuris abbreviata

lemon doubletail

Diuris platichila

Diuris sp.

Glossodia minor

small waxlip orchid

Microtis parviflora

slender onion orchid

Microtis sp.

onion orchid

Pterostylis concinna

trim greenhood

Pterostylis mutica

midget greenhood
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Family/Subfamily

Scientific Name

Common Name

Orchidaceae (cont) Pterostylis sp. greenhood

Phormiaceae Dianella caerulea blue flax-lily
Dianella revoluta blue flax-lily
Dianella revoluta var. revoluta blue flax-lily
Dianella sp. blue flax-lily

Stypandra glauca

nodding blue lily

Poaceae

*Aira cupaniana

silvery hairgrass

Agrostis venusta

graceful bent

Amphibromus nervosus

Anisopogon avenaceus

oat speargrass

Aristida benthamii

Aristida benthamii var. benthamii

Aristida calycina

dark wiregrass

Aristida jerichoensis var. jerichoensis

Jericho wiregrass

Aristida ramosa

purple wiregrass

Aristida sp. wiregrass
Aristida vagans threeawn speargrass
Arundinella nepalensis reedgrass

Austrodanthonia caespitosa

ringed wallaby grass

Austrodanthonia fulva

wallaby grass

Austrodanthonia pilosa

smooth-flowered wallaby grass

Austrodanthonia racemosa var.
racemosa

white top

Austrodanthonia sp.

wallaby grass

Austrodanthonia tenuior

wallaby grass

Austrostipa scabra

speargrass

Austrostipa scabra subsp. falcata

corkscrew grass

Austrostipa scabra subsp. scabra

corkscrew grass

Austrostipa sp.

Austrostipa verticillata

slender bamboo grass

Bothriochloa decipiens

red grass

Bothriochloa macra

red grass

*Briza minor

shivery grass

*Bromus catharticus

prairie grass

*Bromus molliformis soft brome
Capillipedium spicigerum scented-top grass
*Cenchrus ciliaris buffel grass
Chloris truncata windmill grass
Chloris ventricosa tall chloris

Cleistochloa rigida

Cymbopogon refractus

barbed wire grass

Cynodon dactylon

common couch

Dichanthium sericeum subsp.
sericeum

Queensland bluegrass

Dichelachne crinita

longhair plumegrass

Dichelachne micrantha

shorthair plumegrass

Dichelachne sp.
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Family/Subfamily

Scientific Name

Common Name

Poaceae (cont)

Digitaria diffusa

Digitaria parviflora

small-flowered finger grass

Digitaria ramularis

finger grass

Echinochloa sp.

Echinopogon caespitosus

tufted hedgehog-grass

Echinopogon caespitosus var.
caespitosus

tufted hedgehog grass

Echinopogon ovatus

forest hedgehog grass

Echinopogon sp.

hedgehog grass

*Ehrharta erecta

panic veldtgrass

*Eleusine tristachya

goose grass

Elymus scaber var. scaber

wheatgrass

Entolasia stricta

wiry panic

Eragrostis benthamii

Eragrostis brownii

Browns lovegrass

Eragrostis leptostachya

paddock lovegrass

Eragrostis sp.

Eriochloa pseudoacrotricha

early spring grass

Eulalia aurea

silky browntop

Festuca sp.

*Hordeum leporinum

barley grass

*Hordeum sp.

Joycea pallida

silvertop wallaby grass

Lachnagrostis filiformis

*Lolium perenne

perennial ryegrass

*Lolium rigidum

Wimmera ryegrass

Microlaena stipoides var. stipoides

weeping grass

Panicum simile

two-colour panic

Panicum sp. panic

Paspalidium distans summer grass
*Phalaris sp. phalaris

Poa sieberiana var. sieberiana snowgrass

Poa sp.

*Setaria gracilis slender pigeon grass
Setaria sp. pigeon grass

Sporobolus caroli

fairy grass

Sporobolus creber

slender rats tail grass

Tetrarrhena juncea

wiry ricegrass

Themeda australis

kangaroo grass

*Vulpia bromoides

squirrel tail fesque

*Vulpia muralis

*Vulpia myuros

rats tail fescue

Typhaceae

Typha orientalis

broad-leaved cumbungi
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Family/Subfamily

Scientific Name

Common Name

Xanthorrhoeaceae

Xanthorrhoea australis grass tree
Xanthorrhoea glauca subsp. grass tree
angustifolia

Xanthorrhoea johnsonii grass tree
Xanthorrhoea sp. grass tree

Magnoliopsida (Flowering

Plants) — Magnoliidae (Dicots)

Acanthaceae

Brunoniella australis

blue trumpet

Pseuderanthemum variabile

pastel flower

Aizoaceae *Galenia pubescens galenia

Amaranthaceae Alternanthera species A
Ptilotus sp.

Apiaceae Actinotus helianthi flannel flower
Daucus glochidiatus native carrot
Daucus glochidiatus forma A native carrot
Daucus sp. native carrot
Hydrocotyle laxiflora stinking pennywort
Hydrocotyle peduncularis pennywort
Hydrocotyle sp. pennywort
Hydrocotyle tripartita pennywort
Platysace ericoides heath platysace

Asteraceae Brachyscome angustifolia

Brachyscome spathulata

Brachyscome sp.

Calocephalus citreus

lemon beauty-heads

Calotis cuneifolia

purple burr-daisy

Calotis lappulacea

yellow burr-daisy

Calotis sp.

burr-daisy

*Carduus nutans

nodding thistle

*Carthamus lanatus

saffron thistle

Cassinia aculeata dolly bush
Cassinia adunca

Cassinia arcuata sifton bush
Cassinia cunninghamii

Cassinia laevis cough bush
Cassinia quinquefaria cough bush
Cassinia species D

Cassinia sp.

*Centaurea calcitrapa star thistle

Chrysocephalum apiculatum

common everlasting

Chrysocephalum semipapposum

clustered everlasting

Chrysocephalum sp.

*Cirsium vulgare

spear thistle

*Conyza sp.

everlasting

*Conyza sumatrensis

tall fleabane

Cotula australis

common cotula

Cotula sp.
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Family/Subfamily

Scientific Name

Common Name

Asteraceae (cont)

Cymbonotus lawsonianus

bears ears

Epaltes australis

spreading nut-heads

Euchiton gymnocephalus

creeping cudweed

Euchiton involucratus

star cudweed

Glossogyne tannensis

cobblers tack

Gnaphalium sp.

cudweed

Coronidium scorpioides

button everlasting

Coronidium waddelliae

*Hypochaeris radicata

catsear

Lagenifera stipitata

blue bottle-daisy

Leptorhynchos squamatus subsp.

squamatus

Leucochrysum albicans var.
tricolor

hoary sunray

Olearia microphylla

small-leaved daisy bush

Olearia ramulosa

twiggy daisy bush

*Onopordum acanthium

Scotch thistle

Ozothamnus diosmifolius

white dogwood

Ozothamnus sp.

Podolepis neglecta

Podolepis sp.

Pseudognaphalium luteoalbum

Jersey cudweed

Senecio prenanthoides

Senecio quadridentatus

cotton fireweed

Senecio sp.

Sigesbeckia australiensis

*Silybum marianum

variegated thistle

Solenogyne bellioides solenogyne
Solenogyne sp. solenogyne
*Sonchus oleraceus common sowthistle
*Taraxacum officinale dandelion

Taraxacum sp.

*Tolpis barbata

Triptilodiscus pygmaeus

common sunray

Vittadinia cervicularis var. fuzzweed
subcervicularis

Vittadinia condyloides

Vittadinia cuneata fuzzweed
Vittadinia cuneata var. hirsuta fuzzweed
Vittadinia hispidula fuzzweed
Vittadinia muelleri fuzzweed
Vittadinia pterochaeta rough fuzzweed
Vittadinia sp. fuzzweed

*Xanthium occidentale

Noogoora burr

*Xanthium spinosum

Bathurst burr

Xerochrysum bracteatum

golden everlasting

Xerochrysum viscosum

sticky everlasting
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Family/Subfamily

Scientific Name

Common Name

Boraginaceae

Cynoglossum australe

Australian hounds tongue

Cynoglossum suaveolens

sweet hounds tongue

*Echium plantagineum

Patersons curse

Brassicaceae

*Capsella bursa-pastoris

shepherds purse

*Hirschfeldia incana

Buchan weed

*Lepidium africanum

common peppercress

*Lepidium bonariense

cut-leaf peppercress

Lepidium sp.

peppercress

*Rapistrum rugosum

turnip weed

*Sisymbrium officinale

hedge mustard

Cactaceae

*Opuntia stricta var. stricta

common prickly pear

Campanulaceae

Wahlenbergia communis

tufted bluebell

Wahlenbergia gracilis

Australian bluebell

Wahlenbergia luteola

native bluebell

Wabhlenbergia sp.

native bluebell

Wahlenbergia stricta

tall bluebell

Wabhlenbergia stricta subsp. alterna

tall bluebell

Caryophyllaceae

*Arenaria leptoclados

lesser thyme-leaved sandwort

*Cerastium glomeratum

mouse-ear chickweed

*Paronychia brasiliana

Chilean whitlow wort

*Petrorhagia nanteuilii

proliferous pink

*Petrorhagia velutina

velvet pink

*Silene gallica

five-wounded catchfly

Stellaria angustifolia

swamp starwort

*Stellaria media

common chickweed

Stellaria pungens

prickly starwort

Casuarinaceae

Allocasuarina diminuta subsp.
diminuta

Allocasuarina gymnanthera

Allocasuarina littoralis

black sheoak

Allocasuarina luehmannii bulloak
Allocasuarina sp.

Allocasuarina torulosa forest oak
Allocasuarina verticillata drooping sheoak
Casuarina cunninghamiana subsp. river oak

cunninghamiana

Chenopodiaceae

Einadia hastata

berry saltbush

Einadia nutans

climbing saltbush

Einadia nutans subsp. linifolia

climbing saltbush

Einadia nutans subsp. nutans

climbing saltbush

Einadia polygonoides

knotweed goosefoot

Einadia sp.

Einadia trigonos

fishweed

Einadia trigonos subsp. trigonos

fishweed

Scleroblitum atriplicinum

purple goosefoot

Clusiaceae

Hypericum gramineum

small St Johns wort

*Hypericum perforatum

St. Johns wort
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Family/Subfamily

Scientific Name

Common Name

Clusiaceae (cont)

Hypericum sp.

Convolvulaceae Convolvulus erubescens bindweed
Dichondra repens kidney weed
Crassulaceae Crassula decumbens var. stonecrop

decumbens

Crassula sieberiana

Australian stonecrop

Crassula sp.

stonecrop

Dilleniaceae Hibbertia acicularis prickly Guinea flower
Hibbertia circumdans Guinea flower
Hibbertia incana Guinea flower
Hibbertia linearis Guinea flower
Hibbertia obtusifolia hoary guinea flower
Hibbertia riparia erect Guinea flower
Hibbertia incana
Hibbertia serpyllifolia Guinea flower
Hibbertia sp.

Droseraceae Drosera auriculata sundew
Drosera peltata sundew

Ericaceae Acrotriche rigida

(Styphelioideae)

Astroloma humifusum

native cranberry

Astroloma pinifolium

pine heath

Brachyloma daphnoides

Daphne heath

Brachyloma daphnoides subsp.

daphnoides

Daphne heath

Epacris reclinata

fuchsia heath

Leucopogon attenuatus

Leucopogon biflorus

Leucopogon muticus

blunt beard-heath

Leucopogon setiger

Leucopogon sp.

Lissanthe sapida

native cranberry

Lissanthe sp.

Lissanthe strigosa

peach heath

Melichrus erubescens

ruby urn heath

Melichrus sp.

Melichrus urceolatus

urn heath

Monotoca elliptica

tree broom-heath

Monotoca scoparia

prickly broom-heath

Styphelia sp.

Styphelia triflora

pink five-corners

Styphelia tubiflora

red five-corners

Euphorbiaceae

Amperea xiphoclada

broom spurge

Chamaesyce drummondii

caustic weed

Phyllanthus hirtellus

thyme spurge

Phyllanthus occidentalis

spurge

Phyllanthus sp.

spurge
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Family/Subfamily

Scientific Name

Common Name

Euphorbiaceae (cont)

Phyllanthus virgatus

spurge

Poranthera corymbosa

poranthera

Poranthera microphylla

small poranthera

Pseudanthus divaricatissimus

Fabaceae (Faboideae)

Aotus subglauca var. filiformis

Bossiaea buxifolia

Bossiaea foliosa

leafy bossiaea

Bossiaea heterophylla

variable bossiaea

Bossiaea neo-anglica

Bossiaea obcordata

spiny bossiaea

Bossiaea rhombifolia subsp.
concolor

Daviesia acicularis

bitter pea

Daviesia genistifolia

broom bitter pea

Daviesia ulicifolia

gorse bitter pea

Daviesia ulicifolia subsp. ulicifolia

gorse bitter pea

Desmodium brachypodum

large tick-trefoil

Desmodium gunnii

tick-trefoil

Desmodium sp.

tick-trefoil

Desmodium varians

slender tick-trefoil

Dillwynia retorta

eggs and bacon

Dillwynia sericea

showy parrot-pea

Dillwynia sp.

Glycine clandestina

twining glycine

Glycine latifolia glycine
Glycine microphylla glycine
Glycine sp. glycine

Glycine tabacina

variable glycine

Gompholobium huegelii

pale wedge pea

Gompholobium latifolium

golden glory pea

Gompholobium virgatum var.
aspalathoides

leafy wedge pea

Hardenbergia violacea

false sarsaparilla

Hovea apiculata

Hovea heterophylla

Hovea lanceolata

lance-leaf hovea

Hovea linearis

narrow-leaf hovea

Indigofera adesmiifolia tick indigo
Indigofera australis Australian indigo
Jacksonia scoparia dogwood

*Medicago orbicularis

button medic

*Medicago praecox

small-leaved burr medic

Mirbelia pungens

prickly mirbelia

Mirbelia rubiifolia

heathy mirbelia

Podolobium ilicifolium

prickly shaggy pea

Podolobium sp.

Pultenaea cinerascens
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Family/Subfamily

Scientific Name

Common Name

Fabaceae (Faboideae)
(cont)

Pultenaea laxiflora

Pultenaea microphylla

spreading bush pea

Pultenaea retusa

Pultenaea spinosa

grey bush pea

Pultenaea sp.

Swainsona behriana

Swainsona galegifolia

smooth Darling pea

*Trifolium angustifolium

narrow-leaved clover

*Trifolium arvense

haresfoot clover

*Trifolium campestre

hop clover

*Trifolium cernuum

drooping-flowered clover

*Trifolium hybridum

alsike clover

*Trifolium repens white clover
*Trifolium scabrum rough clover
*Trifolium sp. clover

*Trifolium subterraneum

subterraneum clover

Zornia dyctiocarpa var. dyctiocarpa

zornia

Fabaceae (Mimosoideae)

Acacia amoena

boomerang wattle

Acacia ausfeldii

Ausfelds wattle

Acacia brownii

heath wattle

Acacia buxifolia

box-leaved wattle

Acacia buxifolia subsp. buxifolia

box-leaved wattle

Acacia caesiella

blue bush

Acacia crassa

curracabah

Acacia deanei

green wattle

Acacia decora

western golden wattle

Acacia doratoxylon

currawang

Acacia filicifolia

fern-leaved wattle

Acacia flexifolia

bent-leaved wattle

Acacia gladiiformis

sword-leaved wattle

Acacia hakeoides

hakea wattle

Acacia implexa

hickory wattle

Acacia lanigera

woolly wattle

Acacia linearifolia

narrow-leaved wattle

Acacia paradoxa

kangaroo thorn

Acacia penninervis var. penninervis

mountain hickory

Acacia piligera

Acacia polybotrya

western silver wattle

Acacia sp.

Acacia terminalis subsp. aurea

sunshine wattle

Acacia triptera

spurwing wattle

Acacia ulicifolia

prickly Moses

Acacia uncinata

gold-dust wattle

Acacia verniciflua

varnish wattle

Acacia verticillata
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Family/Subfamily

Scientific Name

Common Name

Gentianaceae

*Centaurium erythraea

common centaury

Centaurium spicatum

spike centaury

Centaurium sp.

centaury

Geraniaceae

Geranium potentilloides var.
potentilloides

geranium

Geranium retrorsum

common cranesbill

Geranium solanderi

native geranium

Geranium solanderi var. solanderi

native geranium

Geranium sp. geranium
Pelargonium inodorum wild geranium
Goodeniaceae Dampiera lanceolata dampiera
Dampiera lanceolata var. lanceolata | dampiera
Dampiera stricta blue dampiera
Goodenia glabra goodenia
Goodenia hederacea ivy goodenia
Goodenia hederacea subsp. ivy goodenia

hederacea

Goodenia macbarronii

narrow goodenia

Goodenia ovata

hop goodenia

Goodenia sp. goodenia
Haloragaceae Gonocarpus elatus hill raspwort
Gonocarpus longifolius raspwort
Gonocarpus sp. raspwort
Gonocarpus tetragynus raspwort
Gonocarpus teucrioides raspwort
Haloragis heterophylla variable raspwort
Lamiaceae Ajuga australis austral bugle
*Marrubium vulgare horehound
Prostanthera aspalathoides scarlet mint-bush
Prostanthera howelliae
Prostanthera rotundifolia round-leaved mint-bush
Prostanthera saxicola var. mint-bush
bracteolata
Prostanthera sp. mint-bush
*Salvia verbenaca wild sage
Scutellaria humilis dwarf skullcap
Lauraceae Cassytha glabella devils twine
Cassytha pubescens devils twine
Cassytha sp. devils twine
Lobeliaceae Isotoma axillaris showy isotome
Pratia purpurascens whiteroot

Loganiaceae

Logania albiflora

Mitrasacme sp.

Loranthaceae

Amyema miquelii

box mistletoe

Amyema quandang

grey mistletoe

Amyema sp.

mistletoe
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Family/Subfamily

Scientific Name

Common Name

Loranthaceae (cont)

Lysiana sp.

mistletoe

Muellerina eucalyptoides

mistletoe

Malvaceae *Modiola caroliniana red-flowered mallow
Sida corrugata corrugated sida
Sida cunninghamii
Sida spinosa

Myrtaceae Angophora floribunda rough-barked apple

Sannantha cunninghamii

Harmogia densifolia

heath-myrtle

Callistemon linearis

narrow-leaved bottlebrush

Callistemon pinifolius

pine-leaved bottlebrush

Calytrix tetragona

fringe-myrtle

Eucalyptus agglomerata

blue-leaved stringybark

Eucalyptus albens

white box

Eucalyptus blakelyi

Blakelys red gum

Eucalyptus camaldulensis

river red gum

Eucalyptus crebra

narrow-leaved ironbark

Eucalyptus dealbata

tumbledown red gum

Eucalyptus dwyeri

Dwyers red gum

Eucalyptus eugenioides

thin-leaved stringybark

Eucalyptus fibrosa

broad-leaved ironbark

Eucalyptus goniocalyx bundy
Eucalyptus macrorhyncha red stringybark
Eucalyptus melliodora yellow box
Eucalyptus microcarpa western grey box
Eucalyptus moluccana grey box
Eucalyptus punctata grey gum

Eucalyptus rossii

inland scribbly gum

Eucalyptus sideroxylon

mugga ironbark

Eucalyptus sparsifolia

narrow-leaved stringybark

Eucalyptus sp.

Eucalyptus tereticornis

forest red gum

Homoranthus darwinioides

Kunzea ambigua

tick bush

Kunzea parvifolia

violet kunzea

Kunzea sp.

Leptospermum arachnoides tea tree
Leptospermum trinervium tea tree
Leptospermum brevipes tea tree
Leptospermum divaricatum tea tree
Leptospermum novae-angliae tea tree
Leptospermum parvifolium small-leaf tea tree
Leptospermum polygalifolium tantoon
Leptospermum polygalifolium subsp. | tantoon

transmontanum

Leptospermum sphaerocarpum

round-fruited tea tree
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Family/Subfamily

Scientific Name

Common Name

Myrtaceae (cont)

Leptospermum sp.

tea tree

Leptospermum trinervium

slender tea tree

Melaleuca erubescens

Melaleuca thymifolia

thyme honey-myrtle

Micromyrtus ciliata

fringed heath-myrtle

Olacaceae Olax stricta
Oleaceae *Olea europaea subsp. cuspidata African olive
Onagraceae Epilobium billardierianum subsp. willowherb
cinereum
Oxalidaceae Oxalis chnoodes wood sorrel
Oxalis exilis wood sorrel
Oxalis perennans grassland wood sorrel
Oxalis sp. wood sorrel
Pittosporaceae Billardiera scandens appleberry
Bursaria longisepala blackthorn

Bursaria spinosa subsp. spinosa

native blackthorn

Rhytidosporum procumbens

Plantaginaceae

*Plantago lanceolata

lambs tongues

Plantago debilis

slender plantain

Plantago sp. plantain
Polygonaceae *Acetosella vulgaris sorrel

Persicaria hydropiper water pepper

Persicaria praetermissa

*Acetosella vulgaris

Rumex brownii swamp dock

*Rumex crispus curled dock

Rumex sp. dock
Primulaceae *Anagallis arvensis scarlet pimpernel
Proteaceae Grevillea ramosissima subsp. fan grevillea

ramosissima

Grevillea sericea

pink spider flower

Grevillea sericea subsp. sericea

pink spider flower

Grevillea triternata

Hakea dactyloides

finger hakea

Hakea decurrens subsp. decurrens

Isopogon anemonifolius

broad-leaf drumsticks

Isopogon dawsonii

drumsticks

Persoonia curvifolia

Persoonia linearis

narrow-leaved geebung

Persoonia myrtilloides subsp.
cunninghamii

Persoonia rigida

Ranunculaceae

Clematis aristata

old mans beard

Clematis glycinoides var. glycinoides

old mans beard

Ranunculus sessiliflorus var.
sessiliflorus

Ranunculus sp.
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Family/Subfamily

Scientific Name

Common Name

Rhamnaceae Cryptandra amara bitter cryptandra
Cryptandra amara var. amara bitter cryptandra
Cryptandra amara var. floribunda bitter cryptandra
Cryptandra spinescens spiny cryptandra
Cryptandra sp. cryptandra
Pomaderris ferruginea rusty pomaderris
Pomaderris prunifolia pomaderris

Rosaceae Acaena agniphila hairy sheeps burr
Acaena echinata sheeps burr
Acaena novae-zelandiae bidgee-widgee
Acaena ovina sheeps burr
Acaena sp. sheeps burr

Rubiaceae Asperula conferta common woodruff
Asperula sp. woodruff
*Galium divaricatum slender bedstraw
Galium gaudichaudii rough bedstraw
*Galium murale small bedstraw
Galium propinquum Maori bedstraw
Galium sp. bedstraw
Opercularia diphylla stinkweed
Opercularia hispida hairy stinkweed
Pomax umbellata pomax
*Richardia stellaris field madder

Rutaceae Boronia glabra boronia
Boronia ledifolia Sydney boronia
Boronia rubiginosa boronia
Correa reflexa var. reflexa native fuschia
Philotheca salsolifolia philotheca
Philotheca salsolifolia subsp. philotheca
salsolifolia

Santalaceae Choretrum candollei white sour bush

Choretrum species A

sour bush

Exocarpos cupressiformis

native cherry

Exocarpos strictus

dwarf cherry

Santalum acuminatum

sweet quandong

Sapindaceae

Dodonaea boroniifolia

fern-leaf hop-bush

Dodonaea sp.

hop-bush

Dodonaea triangularis

hop-bush

Dodonaea triquetra

large-leaf hop-bush

Dodonaea viscosa

sticky hop-bush

Dodonaea viscosa subsp. cuneata

sticky hop-bush

Dodonaea viscosa subsp. mucronata

sticky hop-bush

Dodonaea viscosa subsp. spatulata

sticky hop-bush

Dodonaea viscosa subsp. viscosa

sticky hop-bush
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Family/Subfamily

Scientific Name

Common Name

Scrophulariaceae *Parentucellia latifolia red bartsia
Veronica plebeia trailing speedwell
Veronica sp. speedwell
Solanaceae Physalis sp.
Solanum campanulatum nightshade
Solanum cinereum Narrawa burr
Solanum sp. nightshade

Stackhousiaceae

Stackhousia monogyna

creamy candles

Stackhousia muricata

western stackhousia

Stackhousia sp.

stackhousia

Stackhousia viminea

slender stackhousia

Sterculiaceae

Brachychiton populneus subsp.

kurrajong

populneus
Stylidiaceae Stylidium graminifolium grass triggerplant
Thymelaeaceae Pimelea latifolia rice flower
Pimelea linifolia slender rice flower
Pimelea linifolia subsp. collina rice flower
Pimelea sp. rice flower
Pimelea stricta rice flower
Urticaceae Urtica incisa stinging nettle
Verbenaceae Oncinocalyx betchei
Verbena sp.

Zygophyllaceae

*Tribulus terrestris

catshead
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Appendix C - Fauna Species List
The following list was developed from surveys of the proposed modification areas detailed in
Section 2.2.3 of the main report. A more extensive fauna list can be found within the Ulan
Coal - Continued Operations Ecological Assessment (Umwelt 2009), which encompasses
years of survey effort by various groups across the entire mine site.
The following abbreviations or symbols are used in the list:

asterisk (*) denotes species not indigenous to the survey area;

subsp. subspecies;

MAR Listed marine species under the Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act);

MIG Listed migratory species under the EPBC Act;

V Vulnerable under the Threatened Species Conservation Act 1995 (TSC
Act), or the EPBC Act;

PD Preliminary Determination to be listed as Vulnerable under the TSC Act; and

E Endangered under the TSC Act or EPBC Act.

Birds recorded were identified using descriptions in Slater et al. (2003) and the scientific and
common name nomenclature broadly follows Christidis and Boles (2008). Reptiles recorded
were identified using keys and descriptions in Cogger (2000), Swan et al. (2004), Weigel
(1990) and Wilson & Swan (2008) and the scientific and common name nomenclature of
Cogger (2000).

Amphibians recorded were identified using keys and descriptions in Cogger (2000),
Robinson (1998), Anstis (2002) and Barker et al. (1995) and the scientific and common name
nomenclature of Cogger (2000). Mammals recorded were identified using keys and
descriptions in Strahan (2002), Churchill (1998, 2008) and Menkhorst & Knight (2004) and
the scientific and common name nomenclature of Strahan (2002) for non bat species. Bat
species recorded were identified using keys and descriptions in Churchill (1998) and
ecological information was obtained from Churchill (2008).
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Conservation

Scientific Name Common Name Status
TSC EPBC
Act Act

AMPHIBIANS

Myobatrachidae

Crinia signifera brown froglet

Limnodynastes tasmaniensis spotted marsh frog

REPTILES

Varanidae

Varanus varius lace monitor

Agamidae

Amphibolurus nobbi nobbi nobby

Pogona barbata eastern bearded dragon

BIRDS

Casuariidae

Dromaius novaehollandiae emu

Phasianidae

Coturnix ypsilophora brown gquail

Anatidae

Cygnus atratus black swan MIG

Chenonetta jubata Australian wood duck MIG

Anas gracilis grey teal MIG

Anas superciliosa Pacific black duck MIG

Podicipedidae

Tachybaptus novaehollandiae Australasian grebe

Columbidae

Phaps chalcoptera common bronzewing

Ocyphaps lophotes crested pigeon

Streptopelia chinensis spotted dove

Eurostopodidae

Eurostopodus mystacalis white-throated nightjar MAR

Phalacrocoracidae

Phalacrocorax varius pied cormorant

Pelecanidae

Pelecanus conspicillatus Australian pelican MAR

Ardeidae

Egretta novaehollandiae white-faced heron

Threskiornithidae

Threskiornis spinicollis straw-necked ibis MAR

Accipitridae

Elanus axillaris black-shouldered kite MIG

Aquila audax wedge-tailed eagle MIG

Falconidae

Falco cenchroides nankeen kestrel MAR &

MIG
Falco berigora brown falcon MIG
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Conservation

Scientific Name Common Name Status
TSC EPBC
Act Act

Rallidae

Gallinula tenebrosa dusky moorhen

Charadriidae

Vanellus miles masked lapwing MIG

Cacatuidae

Calyptorhynchus lathami glossy black-cockatoo \Y

Cacatua roseicapillus galah

Cacatua galerita sulphur-crested cockatoo

Psittacidae

Glossopsitta concinna musk lorikeet

Alisterus scapularis Australian king-parrot

Platycercus eximius eastern rosella

Psephotus haematonotus red-rumped parrot

Cuculidae

Chalcites lucidus shining bronze-cuckoo MAR

Strigidae

Ninox strenua powerful owl V

Halcyonidae

Dacelo novaeguineae laughing kookaburra

Todiramphus sanctus sacred kingfisher MAR

Menuridae

Menura novaehollandiae

superb lyrebird

Climacteridae

Corombates leucophaea

white-throated treecreeper

Maluridae

Malurus cyaneus

superb fairy-wren

Acanthizidae

Origma solitaria

rockwarbler

Sericornis frontalis

white-browed scrubwren

Smicrornis brevirostris

weebill

Gerygone albogularis

white-throated gerygone

Acanthiza reguloides

buff-rumped thornbill

Acanthiza pusilla

brown thornbill

Pardalotidae

Pardalotus punctatus

spotted pardalote

Pardalotus striatus

striated pardalote

Meliphagidae

Acanthorhynchus tenuirostris

eastern spinehill

Lichenostomus leucotis

white-eared honeyeater

Manorina melanocephala

noisy miner

Anthochaera carunculata

red wattlebird

Entomyzon cyanotis

blue-faced honeyeater

Philemon corniculatus

noisy friarbird
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Conservation

Scientific Name Common Name Status
TSC EPBC
Act Act

Eupetidae

Psophodes olivaceus eastern whipbird

Campephagidae

Coracina novaehollandiae black-faced cuckoo-shrike MAR

Coracina tenuirostris cicadabird MAR &

MIG

Pachycephalidae

Pachycephala rufiventris rufous whistler

Colluricincla harmonica grey shrike-thrush

Oriolidae

Oriolus sagittatus olive-backed oriole

Artamidae

Cracticus nigrogularis pied butcherbird

Gymnorhina tibicen Australian magpie

Strepera graculina pied currawong

Rhipiduridae

Rhipidura albiscapa grey fantail

Rhipidura leucophrys willie wagtalil

Corvidae

Corvus coronoides Australian raven

Monarchidae

Grallina cyanoleuca magpie-lark MAR

Corcoracidae

Corcorax melanorhamphos white-winged chough

Petroicidae

Microeca leucophaea jacky winter

Megaluridae

Cincloramphus mathewsi rufous songlark MIG

Hirundinidae

Hirundo neoxena welcome swallow MAR

Sturnidae

*Sturnus vulgaris common starling

Estrildidae

Taeniopygia guttata zebra finch

Passeridae

*Passer domesticus house sparrow

Motacilidae

Anthus novaeseelandiae Australasian pipit MAR

MAMMALS

Vombatidae

Vombatus ursinus common wombat

Phalangeridae

Trichosurus vulpecula common brushtail possum
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Conservation

L Status

Scientific Name Common Name
TSC EPBC
Act Act

Macropodidae

Macropus giganteus eastern grey kangaroo

Wallabia bicolor swamp wallaby

Vespertilionidae

Miniopterus schreibersii oceanensis eastern bentwing-bat V

Nyctophilus sp.

unidentified long-eared bat

Chalinolobus gouldii

Gould's wattled bat

Chalinolobus morio

chocolate wattled bat

Scotorepens balstoni

inland broad-nosed bat

Vespadelus vulturnus

little forest bat

Leporidae

*Qryctolagus cuniculus

rabbit
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Appendix D - Test for Ecological Significance — Environmental
Planning and Assessment Act 1979

Part 3A of the EP&A Act requires a Test for Ecological Significance relating to the potential
impacts of the proposed modifications on listed threatened species, endangered populations
or threatened ecological communities (TECs). As a formal assessment method format is yet
to be established by the relevant government authorities, an assessment that applies the key
principles of the Section 5A assessment is used here to assess the potential for the
proposed modifications to impact on threatened species, endangered populations or TECs
within the proposed modification areas.

A Test for Ecological Significance is provided below for those identified threatened species,
endangered populations or TECs considered (within Appendix A) to have the potential to be
impacted by the proposed modifications The following species are assessed:

o powerful owl (Ninox strenua);

brush-tailed rock-wallaby (Petrogale penicillata);

¢ little bentwing-bat (Miniopterus australis);

e eastern bentwing-bat (Miniopterus schreibersii oceanensis);
o little pied bat (Chalinolobus picatus);

o large-eared pied bat (Chalinolobus dwyeri);

¢ large-footed myotis (Myotis adversus); and

e eastern cave bat (Vespadelus troughtoni).
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Test for Ecological Significance under EP&A Act
Powerful owl (Ninox strenua)

a) Whether the life cycle of the species is likely to be disrupted such that a local viable
population of the species is likely to be placed at risk of extinction.

Two adults and one juvenile powerful owl were recorded within the proposed North 1 underground
mining area during the field surveys undertaken for this assessment. The species has also been
recorded on five previous occasions within the broader project area (Umwelt 2009a). The North 1
underground mining area contains suitable foraging habitat for this species, as well as large hollows
for breeding. Given the observed age of the juvenile recorded, it is likely that the nest tree used by
this breeding pair is located very close to the record of this group. There is potential for subsidence-
related rock fall events within the North underground mining area. Where rock fall occurs, there is
the potential for vegetation loss in the immediate area, and below the rock fall. This impact is only
expected to result in the potential loss of minor amounts of vegetation with areas immediately
associated with rock fall events. It is not expected that this potential impact would result in
substantial habitat loss for this species, nor in the loss of breeding hollows for this pair. Despite this
potential impact, is unlikely that the proposed modifications will disrupt the life cycle of this species
such that a local viable population of this species is likely to be placed at risk of extinction.

b) Inrelation to the regional distribution of the habitat of the threatened species, whether a
significant area of known habitat is to be modified or removed, or isolated from
currently interconnecting or proximate areas.

There is potential for rock fall events to occur within the North 1 underground mining area due to
subsidence. In relation to the regional distribution of potential habitat for this species, it is not likely
that the proposed modifications will modify, remove or isolate a significant area of known habitat
from currently interconnecting or proximate areas.

c) Whether the species, or its habitat, are adequately represented in conservation reserves
(or other similar protected areas) in the region.

This species is known to occur in four conservation reserves in the region, being Goulburn River
NP, Munghorn Gap NR, Wollemi NP and Coolah Tops NP (see Appendix A). This is likely to
comprise adequate representation of this species in the conservation reserves of the region.

d) Whether the species is at the limit of its known distribution.

The records of this species from the proposed modification area (and the local area) are not at the
limit of the known distribution for this species (see Appendix A).

Brush-tailed rock-wallaby (Petrogale penicillata)

a) Whether the life cycle of the species is likely to be disrupted such that a local viable
population of the species is likely to be placed at risk of extinction.

Brush-tailed rock-wallaby was not recorded during the field surveys undertaken for this assessment.
This species has been previously recorded within the wider project area on a single occasion in
2001 approximately 1.5 kilometres east of the proposed North 1 underground mining area. This
species has not been recorded within the project area since this sighting, despite considerable
hours spent searching appropriate cliff line habitat for this species. Such surveys have been
completed by a number of surveyors over numerous seasons and years. Due to the lack of
subsequent records, there is a strong likelihood that this species is no longer extant in the project
area or more specifically, the proposed modification areas.

The cliff line habitats of the proposed North 1 underground mining area are likely to provide
potential refuge habitat, and the associated grassy woodlands provide potential foraging habitat for
this species. The proposed modifications may potentially result in rock fall damage to approximately
225 metres of cliff line. While these impacts may not occur near to the record of this species, the
proposed modifications will result in a loss of potential habitat for this species, if it were extant within
the project area. Despite this loss, it is unlikely that the proposed modifications will disrupt the life
cycle of this species such that a local viable population of this species is likely to be placed at risk of
extinction.
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b) Inrelation to the regional distribution of the habitat of the threatened species, whether a
significant area of known habitat is to be modified or removed, or isolated from
currently interconnecting or proximate areas.

The proposed modifications may potentially result in rock fall damage to approximately 225 metres
of cliff line within the proposed North 1 underground mining area. This may reduce habitat
availability for this cliff line-dependent species. In relation to the regional distribution of potential
habitat for this species, it is not likely that the proposed modifications will modify, remove or isolate
a significant area of known habitat from currently interconnecting or proximate areas.

c) Whether the species, or its habitat, are adequately represented in conservation reserves
(or other similar protected areas) in the region.

This species is known to occur in three conservation reserves in the region, being Goulburn River
NP, Wollemi NP and Manobalai NR (see Appendix A). This is likely to comprise adequate
representation of this species in the conservation reserves of the region.

d) Whether the species is at the limit of its known distribution.

The record of this species in the proposed modification area is not at the limit of the known
distribution of this species (see Appendix A).

Little bentwing-bat (Miniopterus australis)

a) Whether the life cycle of the species is likely to be disrupted such that a local viable
population of the species is likely to be placed at risk of extinction.

The little bentwing-bat has not been recorded within the proposed modification areas, nor within the
broader project area (Umwelt 2009). Despite this, it has been recorded in the local area, and
occupies very similar habitat types to the eastern bentwing-bat, which has been recorded within the
proposed North 1 underground mining area, as well as the broader project area (Umwelt 2009). The
proposed modification areas are likely to provide foraging and temporary/seasonal roosting habitat
for this species within the sandstone cliff lines of the area. It is not likely that this species would be
using the clifflines of the proposed North 1 underground mining area for breeding, as it generally
prefers to breed in large cave systems found in limestone formations. This species will roost in
sandstone formations, or disused mine tunnels. No evidence of this species roosting or breeding
within the wider project area has been recorded. The proposed modifications may result in
subsidence-related rock fall to approximately 225 metres of potential roosting habitat for this
species, however this potential is considered to be very small. Despite this, if an impact did occur on
an occupied roosting cave, the impact could disrupt the life cycle of the species such that a local
viable population of the species is placed at risk of extinction. This disruption could arise from the
loss of a roosting colony, if rock fall was to occur on a roosting cave.

b) In relation to the regional distribution of the habitat of the threatened species, whether a
significant area of known habitat is to be modified or removed, or isolated from
currently interconnecting or proximate areas.

The proposed modifications may result in damage to up to 225 metres of cliffline habitat that forms
potential roosting habitat for this species. This could reduce habitat availability for species
dependent on cliff line habitat. In relation to the regional distribution of potential habitat for this
species, it is not likely that the proposed modifications will modify, remove or isolate a significant
area of known habitat from currently interconnecting or proximate areas.

c) Whether the species, or its habitat, are adequately represented in conservation reserves
(or other similar protected areas) in the region.

This species is not known from any conservation reserves in the region (see Appendix A). This is
not likely to comprise adequate representation of this species within the conservation reserves of
the region.
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d) Whether the species is at the limit of its known distribution.

This species has been recorded locally, but not within the broader project area (Umwelt 2009). The
records of this species in the local area are likely to approach the western limit of the known
distribution of this species.

Eastern bentwing-bat (Miniopterus schreibersii oceanensis)

a) Whether the life cycle of the species is likely to be disrupted such that a local viable
population of the species is likely to be placed at risk of extinction.

The eastern bentwing-bat was recorded by an Anabat detector on the western side of the proposed
North 1 underground mining area during the field surveys undertaken for this assessment. This
species has been previously recorded a number of times within the wider project area (Umwelt
2009). The proposed maodification areas are likely to provide foraging and roosting habitat for this
species within the sandstone cliff lines of the area. It is not likely that this species would be using
the cliff lines of the proposed North 1 underground mining area for breeding, as it generally prefers
to breed in large cave systems found in limestone formations. This species will roost in sandstone
formations, or disused mine tunnels. No evidence of this species roosting or breeding within the
broader project area has been recorded (Umwelt 2009). The proposed modifications may result in
subsidence-related rock fall over the underground mining areas. This has the potential to impact on
roosting habitat for this species, however this potential is considered to be very small. Despite this,
if an impact did occur on an occupied roosting cave, the impact could disrupt the life cycle of the
species such that a local viable population of the species could be placed at risk of extinction. This
disruption could arise from the loss of a roosting colony if rockfall was to occur on a roosting cave.

b) Inrelation to the regional distribution of the habitat of the threatened species, whether a
significant area of known habitat is to be modified or removed, or isolated from
currently interconnecting or proximate areas.

The proposed modifications may result in damage to up to 225 metres of cliff line habitat that forms
potential roosting habitat for this species. This may reduce habitat availability for species dependent
on cliff line habitat. In relation to the regional distribution of potential habitat for this species, it is not
likely that the proposed modifications will modify, remove or isolate a significant area of known
habitat from currently interconnecting or proximate areas.

c) Whether the species, or its habitat, are adequately represented in conservation reserves
(or other similar protected areas) in the region.

This species is known to occur in five conservation reserves in the region, being Goulburn River NP,
Munghorn Gap NR, Wollemi NP, Manobalai NR and Coolah Tops NP (see Appendix A). This is
likely to comprise adequate representation of this species within the conservation reserves of the
region.

d) Whether the species is at the limit of its known distribution.

The records of this species in the proposed modification areas, and broader region are not at the
limit of the known distribution of this species (see Appendix A).

Little pied bat (Chalinolobus picatus)

a) Whether the life cycle of the species is likely to be disrupted such that a local viable
population of the species is likely to be placed at risk of extinction.

Little pied bat was not recorded within the proposed modification areas during the field surveys
undertaken for this assessment. This species has been previously recorded on two occasions within
the wider project area (Umwelt 2009). The proposed North 1 underground mining area is likely to
provide foraging and roosting/breeding habitat for this species within the sandstone cliff lines. No
evidence of this species roosting or breeding within the project area has been recorded. The
proposed modifications may result in damage to up to 225 metres of cliffline habitat that forms
potential roosting/breeding habitat for this species. This has the potential to impact on
roosting/breeding habitat for this species, however this potential is considered to be very small.
Despite this, if an impact did occur on an occupied roosting/breeding cave, the impact could disrupt
the life cycle of the species such that a local viable population of the species could be placed at risk
of extinction.
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b) In relation to the regional distribution of the habitat of the threatened species, whether a
significant area of known habitat is to be modified or removed, or isolated from
currently interconnecting or proximate areas.

The proposed modifications may result in damage to up to 225 metres of cliffline habitat that forms
potential roosting/breeding habitat for this species. This may reduce habitat availability for species
dependent on cliff line habitat within the proposed modification area. In relation to the regional
distribution of potential habitat for this species, it is not likely that the proposed maodifications will
modify, remove or isolate a significant area of known habitat from currently interconnecting or
proximate areas.

c) Whether the species, or its habitat, are adequately represented in conservation reserves
(or other similar protected areas) in the region.

This species is not known to occur in any conservation reserves in the region (see Appendix A). It
is unlikely that this species is adequately represented in the conservation reserves of the region.

d) Whether the species is at the limit of its known distribution.

This species has been previously recorded within the wider project area, and nearby at Moolarben.
These records are at the eastern geographic distributional limit for this species in the region (see
Appendix A).

Large-eared pied-bat (Chalinolobus dwyeri)

a) Whether the life cycle of the species is likely to be disrupted such that a local viable
population of the species is likely to be placed at risk of extinction.

Large-eared pied-bat was not recorded within the proposed modification areas during the field
surveys undertaken for this assessment. This species has been recorded a humber of times from
the wider project area (Umwelt 2009), as well as from the local area. The proposed modification
areas are likely to provide foraging, roosting and breeding habitat for this species within the cliff
lines of the area. This species will roost and breed in caves in sandstone formations, or disused
mine tunnels. No evidence of this species roosting or breeding within the project area has been
recorded. The capture of lactating females of this species in the Spring Gully area in 2004 suggests
that a maternity cave is present in the vicinity of this gully. The proposed modifications will not
impact on the Spring Gully area. The proposed modifications may result in damage to up to 225
metres of cliff line habitat that forms potential roosting/breeding habitat for this species. This could
impact on potential roosting and/or breeding habitat for this species, however, while the likelihood of
this occurring is not known, it is probable that it would not be high. Despite this, if an impact did
occur on an occupied roosting or breeding cave, the impact could disrupt the life cycle of the
species such that a local viable population of the species could be placed at risk of extinction.

b) In relation to the regional distribution of the habitat of the threatened species, whether a
significant area of known habitat is to be modified or removed, or isolated from
currently interconnecting or proximate areas.

The proposed modifications may result in damage to up to 225 metres of cliff line habitat that forms
potential roosting/breeding habitat for this species. This may reduce habitat availability for species
dependent on cliff line habitat within the proposed modifications area. In relation to the regional
distribution of potential habitat for this species, it is not likely that the proposed modifications will
modify, remove or isolate a significant area of known habitat from currently interconnecting or
proximate areas.

c) Whether the species, or its habitat, are adequately represented in conservation reserves
(or other similar protected areas) in the region.

This species is known to occur in five conservation reserves in the region, being Goulburn River NP,
Wollemi NP, Munghorn Gap NR, Manobalai NR and Coolah Tops NP (see Appendix A). This is
likely to comprise adequate representation of this species within the conservation reserves of the
region.
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d) Whether the species is at the limit of its known distribution.

The records of this species in the wider project area are not at the limit of the known distribution of
this species (see Appendix A).

Large-footed myotis (Myotis adversus)

a) Whether the life cycle of the species is likely to be disrupted such that a local viable
population of the species is likely to be placed at risk of extinction.

The large-footed myotis was not recorded within the proposed modification areas during the field
surveys undertaken for this assessment. This species has been previously recorded on three
occasions within the wider project area (Umwelt 2009). This species is variable in its choice of
roosting and breeding habitat, making use of hollows, caves, old tunnels and man-made structures.
The proposed modification will not require the removal of any foraging habitat for this species.
However, it is possible that damage to a roosting or breeding cave through rock fall events
(although unlikely) has the potential to disrupt the life cycle of this species such that a local viable
population of this species could be placed at risk of extinction.

b) In relation to the regional distribution of the habitat of the threatened species, whether a
significant area of known habitat is to be modified or removed, or isolated from
currently interconnecting or proximate areas.

The proposed modifications will not require the removal of potential foraging habitat for the species.
The proposed modifications may result in damage to up to 225 metres of cliffline habitat that forms
potential roosting habitat for this species. This may reduce habitat availability for species dependent
on hollow-bearing trees and cliff line habitat within the proposed modification area. In relation to the
regional distribution of potential habitat for this species, it is not likely that the proposed
modifications will modify, remove or isolate a significant area of known habitat from currently
interconnecting or proximate areas.

c) Whether the species, or its habitat, are adequately represented in conservation reserves
(or other similar protected areas) in the region.

This species is not known to occur in any conservation reserves in the region (see Appendix A). It
is unlikely that this comprises adequate representation of this species in the conservation reserves
in the region.

d) Whether the species is at the limit of its known distribution.

This species has been recorded in the wider project area, as well as at Moolarben. The records of
this species in this region are not common, and are at the western geographic distributional limit for
the species (see Appendix A).

Eastern cave bat (Vespadelus troughtoni)

a) Whether the life cycle of the species is likely to be disrupted such that a local viable
population of the species is likely to be placed at risk of extinction.

The eastern cave bat was not recorded within the proposed modification areas during the field
surveys undertaken for this assessment. This species has been previously recorded on two
occasions within the wider project area (Umwelt 2009). The proposed modification areas,
particularly the proposed North 1 underground mining area is likely to provide foraging and roosting
or breeding habitat for this species within the cliff lines of the area. No evidence of this species
roosting or breeding within the project area has been recorded. The proposed modifications may
result in damage to up to 225 metres of cliff line habitat that forms potential roosting/breeding
habitat for this species. This could impact on potential roosting and/or breeding habitat for this
species, however, while the likelihood of this occurring is not known, it is probable that it would not
be high. Despite this, if an impact did occur on an occupied roosting or breeding cave, the impact
could disrupt the life cycle of the species such that a local viable population of the species could be
placed at risk of extinction.
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b) In relation to the regional distribution of the habitat of the threatened species, whether a
significant area of known habitat is to be modified or removed, or isolated from
currently interconnecting or proximate areas.

The proposed modifications may result in damage to up to 225 metres of cliffline habitat that forms
potential roosting habitat for this species. This may reduce habitat availability for species dependent
on cliff line habitat within the proposed modification area. In relation to the regional distribution of
potential habitat for this species, it is not likely that the proposed modifications will modify, remove
or isolate a significant area of known habitat from currently interconnecting or proximate areas.

c) Whether the species, or its habitat, are adequately represented in conservation reserves
(or other similar protected areas) in the region.

This species is known to occur in three conservation reserves in the region, Goulburn River NP,
Wollemi NP and Manobalai NR (see Appendix A). This is likely to comprise adequate
representation of this species in the conservation reserves of the region.

d) Whether the species is at the limit of its known distribution.

The record of this species from the wider project area appears to be at the south-western
geographic distribution for this species (see Appendix A).

Conclusion

The proposed maodifications are not expected to have a significant impact on:
e powerful owl (Ninox strenua); and
e brush-tailed rock-wallaby (Petrogale penicillata).

The proposed modifications are not expected to have a significant impact on the following cave-
dependent species, except in the rare and unanticipated circumstance that rock fall directly impacts
breeding/roosting habitat:

e eastern bentwing-bat (Miniopterus schreibersii oceanensis);
e little bentwing-bat (Miniopterus australis);

e little pied bat (Chalinolobus picatus);

e large-eared pied bat (Chalinolobus dwyeri);

e large-footed myotis (Myotis adversus); and

e eastern cave bat (Vespadelus troughtoni).

No evidence of potential roosting/breeding habitat has been recorded within the cliff lines of the
proposed North 1 underground mining area, however there is still the potential (albeit very small)
that such habitat could occur in this area. This assessment has taking a highly precautionary
approach (as per Umwelt 2009) in assessing potential impacts on these species, as such it cannot
be discounted that impact could occur on a breeding or roosting cave. If such impact did occur,
although highly unlikely, it would be possible that impacts could be significant. As stated, this
outcome is anticipated to have a very low probability of occurring.

This assessment has been made without consideration of the mitigation or ameliorative measures
proposed as part of the proposed modifications. Rather, the conclusion on impacts provided above
(and in the Ecological Assessment), is based purely on the anticipated effects that the proposed
modifications would have on the ecological features of the area if the proposed modifications were
implemented without any form of mitigation.
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APPENDIX E

Assessment of Significance
(Commonwealth EPBC Act 1999)




Appendix E - Assessment of Significance under the Commonwealth
Environmental Protection and Biodiversity Conservation Act (1999)

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) requires
the completion of an Assessment of Significance relating to the potential impacts of an action
on listed matters of national environmental significance (NES). A search of the Department
of Sustainability, Environment, Water, Population and Communities (DSEWPC) Protected
Matters Search Tool (October 2010) identified a number of threatened ecological
communities (TECs), threatened species and migratory/marine species listed under the
EPBC Act that have the potential to occur within 10 kilometres of the proposed modification
areas. Each of these is included within Appendix A, which determines whether the species
warrants further assessment by way of an Assessment of Significance.

Threatened Ecological Communities (TECs)

No TECs listed under the EPBC Act are considered to have the potential to be impacted by
the proposed modifications, and as such no further assessment is required.

Endangered Species

No endangered species listed under the EPBC Act are considered to have the potential to be
impacted by the proposed madifications, and as such no further assessment is required.

Vulnerable Species

Two vulnerable species are considered to have the potential to be impacted by the proposed
modifications, and as such have been subject to an Assessment of Significance. These
species are:

e Dbrush-tailed rock-wallaby (Petrogale penicillata); and

e large-eared pied bat (Chalinolobus dwyeri).

Both of these species have been previously recorded within the broader project area
(Umwelt 2009a), however not within the proposed modification areas.

Migratory Species

No migratory species listed under the EPBC Act are considered to have the potential to be
impacted by the proposed modifications, and as such no further assessment is required.

Assessment of Significance under Environment Protection and Biodiversity

Conservation Act 1999

An assessment of the impact of the proposed modifications on matters of NES is provided
below. The aim of this assessment is to determine whether the proposed modifications are
likely to have a significant impact on matters of NES, thus requiring approval from the
Commonwealth Minister for Sustainability, Environment, Water, Population and Communities.
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Vulnerable Species

The brush-tailed rock-wallaby (Petrogale penicillata) and large-eared pied bat (Chalinolobus
dwyeri) have been previously recorded within the broader Project Approval Area (Umwelt
2009). Neither have been recorded within the proposed modification areas as part of the
current survey, or from previous surveys. Both species are dependent on cliff line habitats, and
thus have the potential to be impacted by potential damage to cliff lines (cracking or rock fall)
as a result of subsidence within the proposed North 1 underground mining area.

In this case, an important population is a population that is necessary for a species’
long-term survival and recovery. This may include populations that are:

e Kkey source populations either for breeding or dispersal; or
e populations that are necessary for maintaining genetic diversity, and/or

e populations that are near the limit of the species range.

The brush-tailed rock-wallaby (Petrogale penicillata) was recorded within the Project Approval
Area on a single occasion in 2001 (Mount King 2008). This species has not been recorded
within the project area since this sighting and was not recorded within the proposed
modification areas during the field survey undertaken for this assessment. Due to the nature of
the original record (solitary, old male) and lack of subsequent records, there is a strong
potential that this species may no longer be extant in the project area. As such, it is not
considered likely that an important population of this species is present within the Project
Approval Area or the proposed modification areas.

The large-eared pied bat (Chalinolobus dwyeri) has been recorded on a number of occasions
within the Project Approval Area, both from captures and from echolocation calls. Importantly,
lactating females have been captured in the vicinity of Spring Gully (outside of the eastern
boundary of the project area) in November 2004. Given that this species is unlikely to travel
large distances between foraging and roosting/breeding habitats (Fly By Night 2009), it is
highly likely that a maternity roost is located in the Spring Gully area (Fly By Night 2009). This
record is located on the eastern boundary of the project area, just outside of the previously-
mined areas, in an area referred to as Spring Gully. Spring Gully will not be impacted as part of
the proposed modifications.

Given that it can be assumed there is at least one known breeding population of this species
within the vicinity of the proposed modifications (and that there is the potential for further
breeding to occur within the other cliff line habitats of the mine site), it is reasonable to consider
the records of this species form part of an important population. It is important to note, however
that breeding/roosting of this species has not been confirmed within the project area or the
proposed modification areas. It is possible that the assumed breeding population in Spring
Gully is a key source population for breeding and dispersal in the local area. It is also possible
that the records within the project area comprise a population near the limit of the species’
range. While the large-eared pied-bat (Chalinolobus dwyeri) has been recorded further west in
NSW (at the Pilliga) (Fly By Night 2009), the records from the Project Approval Area are on the
western edge of the sandstone escarpments of the Sydney Basin which comprise the typical
range for this species.

As such, the population of large-eared pied-bat (Chalinolobus dwyeri) within the project area is
treated as an important population for the purposes of impact assessment for the proposed
modifications.
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An action has, will have, or is likely to have a significant impact on threatened species if
it does, will, or is likely to:

e J|eadto along-term decrease in the size of an important population of a species;

It is unlikely that there is an extant population of the brush-tailed rock-wallaby (Petrogale
penicillata) within the proposed modification areas; as such an important population is not
regarded to be present. The proposed modifications will not lead to a long-term decrease in the
size of an important population of this species.

The population of the large-eared pied-bat (Chalinolobus dwyeri) within the broader project
area is deemed to be an important population. This species was not recorded from the
proposed modification areas, however any animals using the habitat within the proposed
modification areas would be likely to form part of this important population. There is the
potential for the proposed modifications to cause rockfall in up to 20% of the cliff line habitat
located above the proposed North 1 underground mining area. This equates to an estimated
impact on up to 225 metres of cliff line habitat, which has the potential to contain breeding or
roosting habitat for this species. If such impact occurs in a cave containing roosting or breeding
large-eared pied-bats (Chalinolobus dwyeri), the impacts could lead to a long-term decline in
the size of this important population.

However this outcome is considered unlikely.
¢ reduce the area of occupancy of an important population, or;

It is unlikely that there is an extant population of the brush-tailed rock-wallaby (Petrogale
penicillata) within the proposed modification areas; as such an important population is not
regarded to be present. The proposed modifications will not reduce the area of occupancy of
an important population of the brush-tailed rock-wallaby (Petrogale penicillata).

The population of the large-eared pied-bat (Chalinolobus dwyeri) within the broader project
area is deemed to be an important population. This species was not recorded from the
proposed modification areas, however any animals using the habitat within the proposed
modification areas would be likely to form part of this important population There is the
potential for cliff line-related impacts from the proposed North 1 underground mining area to
impact on a cave containing roosting or breeding large-eared pied-bats (Chalinolobus dwyeri).
While considered to be unlikely, if such an impact occurred it has the potential to reduce the
area of occupancy of this important population.

o fragment an existing important population into two or more populations, or;

It is unlikely that there is an extant population of the brush-tailed rock-wallaby (Petrogale
penicillata) within the proposed modification areas; as such an important population is regarded
to be present. The proposed modifications will not fragment an existing important population of
this species into two or more populations.

The population of the large-eared pied-bat (Chalinolobus dwyeri) within the project area is
deemed to be an important population. This species was not recorded from the proposed
modification areas, however any animals using the habitat within the proposed modification
areas would be likely to form part of this important population There is the potential for cliff line-
related impacts from the proposed modifications to impact on a cave containing roosting or
breeding large-eared pied-bats (Chalinolobus dwyeri). It is possible that there is more than one
sub-population of this species present within the Project Approval Area. It is not likely that the
proposed modifications will fragment an existing important population into two or more
populations, as it is possible that two or more populations currently exist in the proposed
modification areas.
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e adversely affect habitat critical to the survival of a species, or;

The habitat within the proposed modification areas is not critical to the survival of the brush-
tailed rock-wallaby (Petrogale penicillata).

There is the potential for cliff line-related impacts from the proposed modifications to impact on
a cave containing roosting or breeding large-eared pied-bats (Chalinolobus dwyeri). Despite
this, the habitats of the proposed modification areas (and adjoining areas) are not likely to
comprise habitat critical to the survival of the species, and the proposed modifications will not
adversely affect such habitat critical to the survival of this species.

e disrupt the breeding cycle of an important population, or;

It is unlikely that there is an extant population of the brush-tailed rock-wallaby (Petrogale
penicillata) within the proposed modification areas, as such an important population is not
regarded to be present. The proposed modifications will not disrupt the breeding cycle of an
important population of this species.

The population of the large-eared pied-bat (Chalinolobus dwyeri) within the project area is
deemed to be an important population of this species. There is the potential for cliff line-related
impacts from the proposed modifications to impact on a cave containing roosting or breeding
large-eared pied-bats (Chalinolobus dwyeri). While considered to be unlikely, if such an impact
occurred it has the potential disrupt the breeding cycle of an important population of this
species.

¢ modify, destroy, remove or isolate or decrease the availability or quality of habitat to
the extent that the species is likely to decline, or;

The proposed modifications will not modify, destroy, remove, isolate, or decrease the
availability or quality of habitat for the brush-tailed rock-wallaby (Petrogale penicillata) such that
the species is likely to decline.

There is the potential for cliff line-related impacts from the proposed modifications to impact on
a cave containing roosting or breeding large-eared pied-bats (Chalinolobus dwyeri). While
considered to be unlikely, if such an impact occurred it could modify, destroy, remove, isolate,
or decrease the availability or quality of habitat for this species within the proposed modification
area. This has the potential to cause an important population of the species to decline in the
local area. However is not likely to cause such a decline in the species overall.

e result in invasive species that are harmful to a vulnerable species becoming
established in the vulnerable species’ habitat, or;

The proposed modifications will not result in invasive species that are harmful to the brush-
tailed rock-wallaby (Petrogale penicillata) or large-eared pied bat (Chalinolobus dwyeri)
becoming established in their habitat.

¢ interferes substantially with the recovery of the species.

The proposed modifications will not interfere substantially with the recovery of the brush-tailed
rock-wallaby (Petrogale penicillata).

While the proposed modifications has the potential to impact significantly on an important
population of the large-eared pied-bat (Chalinolobus dwyeri), if this did occur, it is not likely that
it would interfere substantially with the recovery of the species as a whole.
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Conclusion

The proposed modifications have the potential (albeit very low) to significantly impact on an
important population of the large-eared pied-bat (Chalinolobus dwyeri) within the proposed
modification areas. On balance, however, it is by far most likely that the proposed modifications
would not significantly impact the large-eared pied-bat (Chalinolobus dwyeri) and, indeed, there
is a reasonable chance that the proposed modifications would have no measureable impact
whatsoever. Despite the low likelihood of impact, detailed micro-bat cliffine monitoring has
been proposed to survey for micro-bat habitat within each longwall prior to impact. This will
allow progressively increasing confidence in the identification (or otherwise) of such species in
the proposed longwall areas and, as necessary, management of potential impacts, based on
targeted survey results. Section 5.0 of the Ecological Assessment provides further detail on
the mitigation strategies aimed at reducing this potential significant impact on this species.

The proposed modifications are not likely to result in a significant impact on an important
population of the brush-tailed rock-wallaby (Petrogale penicillata) within the proposed
modification areas.
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