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Executive summary  
Project outline  

Niche was commissioned by Illawarra Coal Holdin g Pty Ltd (ICHPL) trading as GM3 to prepare a Terrestrial 
Ecological Assessment for the extraction of Longwall LW 24-29 within Dendrobium Area 3C (DA3C). Initial 
approval to mine Dendrobium Area 3 was granted in 2001 (DA 60 -03-2001) and a modification to the consent 
was granted in 2008. Development consent was granted followi ng the completion of a number of assessments 
specific to DA3 including a Species Impact Statement (SIS), which was completed in 2007 as part of the 
modification.  

The modified consent requires a Subsidence Management Plan (SMP ) approval for the continued extraction of 
coal from Area 3C and the SMP must be accompanied by a n updated  terrestrial ecological assessment.  

Further to the 2008 approval, a SMP, specific to LW24-29 within DA3C is required to be approved by the New 
South Wales Department of Planning, Housing and Infrastructure (DPHI) (formally Department of Planning and 
Environment [DPE]) prior to mining of the proposed LW 24-29. The SMP must be accompanied by an updated 
terrestrial ecological assessment to address any recent legislativ e changes, guidelines and research regarding 
subsidence associated with longwall mining. This report constitut es the updated  terrestrial ecological assessment 
and is specific to LW24-29 having regard to the proposed mine design and longwall layo ut as defined by the 
Mine Subsidence Engineering Consultants (MSEC) subsidence impact assessment (MSEC 2025).  

The SMP considered  flora and fauna surveys within DA3C and focused on landscape fea tures and associated 
biodiversity which may be sensitive to the impacts of subsidence from longwall extrac tion. The Study Area was 
defined by the limit of subsidence associated with proposed LW 24-29. 

Natural areas and features sensitive to subsidence within the DA 3C Study Area include Wongawilli Creek  and 
other smaller  watercourses, cliffs, rock outcrops, rock platforms, steep slopes, and Upland Swamps. Conclusions 
from the MSEC report, relevant to this study include the follow ing:  

— The Cordeaux Reservoir is located east of the proposed longwalls.  The Full Supply Level is at a minimum 
distance of 300 m from the proposed longwalls. The surface projec tions of the 35° degree angles of draw 
from the proposed longwalls are setback by a minimum distan ce of 75 m from the FSL of the Cordeaux 
Reservoir; The Cordeaux Dam Wall is located near the northern end of the Cordeaux Reservoir across the 
valley of the Cordeaux River and is more than 1 km north of LW2 9 at its closest point. The predicted total 
valley-closure movements at the Cordeaux Dam Wall are 10 mm based on the mean and 28 mm based on 
the 95 % confidence level. The predicted compressive strain due to t he valley-closure effects is less than 0.5 
mm/m  

— Fracturing could occur along the section of Wongawilli Creek t hat is located within a distance of 
approximately 400 m from the proposed longwalls. The rate of Ty pe 3 impacts (i.e. fracturing resulting in 
surface water flow diversions) for the rock  bars located within the Study Area has been assessed as low, i.e. 
affecting less than 10 % of the pools and channels. This is consistent with observations further upstream 
along Wongawilli Creek, where longwalls were mined to within 11 0 m of the creek and where fr acturing was 
experienced in only one pool following the previous mining in Areas 3A, 3C and 3B 

— The drainage lines within the Study Area could experience the full range of predicted subsidence effects. It is 
expected that fracturing would occur along the sections of the drain age lines that are located directly above 
proposed longwalls . Fracturing can also occur outside the extents of the proposed longwalls at distances up 
to approximately 400 m. Surface water flow diversions are also l ikely to occur along the sections of drainage 
lines that are located directly above and adjacent to th e proposed longw alls.  

— Fourteen cliffs have been identified within the Study Area based on the 35° angle of draw. Six of these cliffs 
(Refs. CR36-CL1, CR36-CL2, WC26-CL2, WC26-CL3, WC28-CL1 and WC29-CL1) are located directly above 
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or directly adjacent to the proposed LW 24 to LW29 and two cliffs (Refs. LC6-CL1 and WC26-CL1) are located 
directly above or directly adjacent to the approved LW22 a nd LW23. The cliffs within the Study Area could 
experience adverse impacts including fracturing, rockfalls and  cliff instabilities. It has been assessed that 
between 7 % and 10 % of the total length, or between 3% and 5 % of the total face area of the cliffs located 
directly above the mining area would be impacted. It is unlikely that other cliffs  located outside the Study 
Area based on the 35° angle of draw would experience adverse impa cts due to their distances from the 
mining area.  

— Rock outcrops and steep slopes are located across the Study Area. These features could experience the full 
range of predicted subsidence effects. It is likely that fracturin g and cracking would occur where these 
features are located directly above the proposed longwalls. The c rack widths could be similar to those 
previously observed at the mine, which were typically less than 50 mm wide (i.e. 75 % of cases) but were 
between 50 mm and 300 mm  wide  in 24 % of cases and greater than 300 mm wide in 1 % of cases. The 
maximum measured crack width was approximately 500 mm . 

— A rock platform is located above the coal block between LW25 A, LW25B and LW26, at a minimum distance 
of 190 m from LW25A and 180 m from LW25B and LW26. The rock platform consists of exposed Hawkesbury 
Sandstone at the top of a ridgeline and has dimensions of up to approximately 140 m in both east -west and 
north -south directions. The rock platform is predicted to experience a pproximately 50 mm vertical 
subsidence due to mining on three sides. While the platform cou ld experience low -level vertical subsidence, 
the tilts, curvatures and strains are expected to be very small  and similar to the order of survey tolerance. It is 
therefore considered unlikely that fracturing would occur in the roc k platform due to the mining of the 
proposed longwalls.  

— Nine swamps have been identified within the Study Area. Two swamps (Den06 and Den07) have been 
identified directly above the proposed longwalls and one swamp (Den153) identified partially above the 
tailgate of a proposed longwall . There are four additional swamps located within the  35-degree  angle of 
draw and a further two swamps located within the  600 m boundary. There are predicted reductions in grade 
along drainage line LC5 and within the extent of Den07. There is potential for minor and localised increa sed 
ponding upstream of these locations and within this swamp due to t he mining -induced tilt. The areas of the 
swamp further up the valley sides have higher natural grad es and there are no predicted reductions in grade 
away from the valley base. There are no predicted reductions in gr ade within the remaining swamps within 
the Study Area. It is unlikely, therefore, that these swamps would experience ad verse changes in ponding or 
scouring due to the mining -induced tilt or vertical subsidence.  

— Fracturing of the bedrock could occur beneath Den06, Den07 and Den153  as they are located wholly or 
partly above  the mining area. The fracture widths are expected to be similar t o those previously observed at 
the Mine, which were typically less than 50 mm (i.e. 75 % of cases)  but were between 50 mm and 300 mm in 
24 % of cases and greater than 300 mm in 1 % of cases.   

— The dilated strata beneath the drainage lines and within Den07 and Den153  could result in the diversion of 
some surface water flows beneath parts of these swamps. The drainage lines upstream of these swamps flow 
during and shortly after rainfall events. Where there is no conn ective fracturing to any deeper storage, it is 
likely that surface water flows will re-emerge at the limits of fracturing and dilation. Den158  is located above 
the coal pillar and is 20 m west of LW24B. Fracturing could  occur in the bedrock beneath this swamp with 
widths typically up to 20 mm but with isolated fracturing up  to 50 mm. The remaining swamps are located 
outside the mining area at minimum distances ranging between 185 m and 560 m from the proposed 
longwalls. These swamps are also located away from the valley bases. Fracturing is not anticipated beneath 
Den139 , Den140 , Den141  and Den152  due to their distances outside the mining area.  

Literature review  

The findings from the MSEC report form the basis to which the impact assessments for threatened flora, fauna 
and ecological communities have been assessed in this report.  

A significant body of other work relating to previous approva ls and monitoring for underground mining within 
DA3A and DA3B was reviewed as part of this report with major rep orts summarised in Section 3.  
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Summary of methods  

Literature review was supplemented with field survey concentrati ng on landscape features and associated 
biodiversity which may be sensitive to impacts of subsidence from longwall extra ction such as swamps, 
watercourses, and rocky areas. Survey was conducted between September and November 202 4. 

Survey activities included vegetation validation of Upland Swa mps, and diurnal and nocturnal frog and tadpole 
searches. A likelihood of occurrence and impact analysis was cond ucted for threatened species after considering 
the literature review and survey results. 

Summary of results and impact assessment  

Ground- truthing of upland swamp community mapping  and LiDAR data identified nine swamps within the 600m 
Study Area with complexity of swamps generally increasing with overall size. On e of the complex larger swamps 
(Den07) is directly above longwall 24B and within the  predicted area of subsidence impacts (35 -degree angle of 
draw). Based on previous subsidence monitoring, a maximum impact area for  swamps was calculated at 7.01 
hectares constituting  the Upland Swamps within or along the 35 -degree angle of draw Study Area. 

Habitats such as pools, primarily located along Wongawilli Creek,  CR26, CR38, LC5, LC6 and associated 
tributaries, are likely to experience some level of subsidence impacts (compr ising both direct and indirect 
impacts). Subsidence impacts to features  such as cliffs, overhangs, rocky outcrops and rock platforms have the 
potential to occur but are likely to have limited impacts on threatened biodiversity within the Study Area due to 
the small area of predicted impacts.  

Four threatened plant species ( Epacris purpurascens var. purpurascens, Pultenaea aristata, Cryptostylis hunteriana 
and Leucopogon exolasius) were deemed to have habitat in the Study Area that may be potentially impacted by 
subsidence, however, impacts for these species are likely to be minim al. No threatened flora species were 
observed during the field assessment.  

Southern Greater Glider  (Petauroides volans) was identified within the  Study Area during the field survey  (or 
within 100m ), however the likelihood of th is species or their  habitat being impacted by subsidence is low. Nine 
threatened fauna species are considered to be potentially impacted  by subsidence resulting from LW 24-29 
comprising:  

— Frogs: Littlejohn’s Tree Frog  (Litoria littlejohni ), Giant Burrowing Frog  (Heleioporus australiacus), Red-
crowned Toadlet  (Pseudophryne australis) 

— Reptiles: Broad-headed Snake (Hoplocephalus bungaroides ), Rosenberg’s Goanna (Varanus rosenbergi) 
— Mammals: Large Bentwing Bat  (Miniopterus orianae oceanensis ), Little Bentwing Bat (Miniopterus australis), 

Southern Myotis  (Myotis macropus) 
— Invertebrates: Giant Dragonfly  (Petalura gigantea). 

Of these species, all threatened frog species were identified during target ed nocturnal surveys. Rosenberg’s 
Goanna (Varanus rosenbergi) was also identified 70m north of the Study Area. From the above species, it is 
considered that potentially significant impacts could occur for  the three frog species and the Giant Dragonfly.  

Ongoing monitoring requirements for biodiversity are provided w ithin the recommendations section of the 
report. Recommendations are focussed on swamp and frog monitori ng along watercourses in concert with 
established programs for measuring physical impacts  of subsidence.   



 

 Dendrobium Area 3C – Longwalls 24-29 6 

Glossary and list  of  abbreviations  
Term or abbreviation Definition 

BC Act NSW Biodiversity Conservation Act 2016  

BCD Biodiversity Conservation Division  

DA3 Dendrobium Area 3  

DA3A Dendrobium Area 3A  

DA3B Dendrobium Area 3B  

DA3C Dendrobium Area 3C  

DPE Department of Planning and Environment  

DPHI NSW Department of Planning, Housing and Infrastructure  

NSW DCCEEW New South Wales Department of Climate Change, Energy, the Environme nt and Water  
(formally NSW Department of Planning and Environment [DPE}) 

CEEC Critically Endangered Ecological Community  

Commonwealth DCCEEW Commonwealth Department of Climate Change, Energy, the Environment and Water 

EEC Endangered Ecological Community  

EP&A Act NSW Environmental Planning and Assessment Act 1979  

EPBC Act Commonwealth Environment Protection and Biodiversity Conservation Act 1999  

ha Hectares 

KTP Key Threatening Process 

ICHPL Illawarra Coal Holding Pty Ltd  (trading as GM3)  

Locality The area within a 10-kilometre radius of the Study Area 

LW Longwall  

NPWS National Parks and Wildlife Service  
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Term or abbreviation Definition 

OEH �#�1�:���%�S�S�J�N���a�S�����_�v�V�l�a�_�^�N�_�p���A�_�L�����N�l�V�p�A�T�N 

Proposal The development, activity or proposed action, LW 24-29 

SSTF Shale Sandstone Transition Forest 

SIS Species Impact Statement  

SMP Subsidence Management Plan  

Study Area Area potentially directly or indirectly impacted by the proposal  

TARP Trigger Action Response Plan  

TSC Act NSW Threatened Species Conservation Act 1995 (repealed by the BC Act)  



 

 Dendrobium Area 3C – Longwalls 24-29 8 

Table of Contents  
Executive summary  3 

Project outline  3 

Literature review 4 

Summary of methods  5 

Summary of results and impact assessment 5 

Glossary and list  of  abbreviations  6 

1 Introduction  11  

1.1 Background and need for the project  11 

1.2 Statutory and other approvals  11 
1.2.1 Landscape approval  11 

1.3 Timeline and project justification  11 

1.4 Consultation  12 

2 Description of the Study Area and subsidence predictions  13  

2.1 Study Area 13 
2.1.1 Creeks and waterways 13 

2.2 Predicted mine subsidence for natural features  13 

2.3 Approach  24 

3 Literature review  25  

3.1 Dendrobium Area 3 Species Impact Statement  25 

3.2 Dendrobium Areas 3A, 3B and 3C Terrestrial Ecological Assessments  31 

3.3 Dendrobium Terrestrial Ecology Monitoring Program  32 

3.4 Geographic review of mining effects on Upland Swamps at Dendrobium Mine  34 

3.5 Relevant reviews considered in this report  34 

3.6 Databases 37 

4 Field survey  38  

4.1 Previous survey effort 38 

4.2 Current survey 41 
4.2.1 Survey timing 41 
4.2.2 Flora and vegetation survey  41 



 

 Dendrobium Area 3C – Longwalls 24-29 9 

4.2.3 Fauna survey 41 
4.2.4 Survey conditions and limitations  43 

4.3 Likelihood of occurrence assessment for threatened species  44 

5 Results 46  

5.1 Vegetation communities  46 

5.2 Upland Swamps within the Study Area  47 

5.3 Upland swamp community descriptions  48 
5.3.1 PCT 3924 – Sydney Coastal Upland Swamp Heath 48 

5.4 Upland swamp – TEC classification 50 
5.4.1 BC Act/ EPBC Act 50 

5.5 Threatened flora  50 

5.6 Threatened fauna 50 

5.7 Fauna habitat 51 

5.8 Key threatening processes 51 
5.8.1 Alteration of habitat following subsidence due to longwall mining  58 
5.8.2 Alteration of the natural flow regimes of rivers, stream, floodplains and wetlands  58 

5.9 Critical habitat or Areas of Outstanding Biodiversity Value (AOBV)  58 

6 Impact assessment 59  

6.1 Potential impacts to vegetation  59 

6.2 Potential impacts to Upland Swamps  59 

6.3 Potential impacts to threatened flora  66 

6.4 Potential impacts to fauna  67 

6.5 Potential impacts to threatened fauna  67 

7 Monitoring and recommendations  76  

7.1 Existing monitoring and requirements  76 

7.2 Recommendations for future monitoring  76 

8 Conclusion  78  

9 References 79  

Figures 83  

Appendices  92  

 

 



 

 Dendrobium Area 3C – Longwalls 24-29 10 

 

Figure 1: Location Map  ........................................................................................................................................................... 84 

Figure 2: Site Map .................................................................................................................................................................... 85 

Figure 3: Watercourses and Swamps ................................................................................................................................... 86 

Figure 4: Vegetation Mapping  .............................................................................................................................................. 87 

Figure 5: Flora Survey Methods and Results ....................................................................................................................... 88 

Figure 6: Fauna Survey Methods and Results ..................................................................................................................... 89 

Figure 7: NSW Wildlife Atlas Threatened Species 10km Search - Flora ......................................................................... 90 

Figure 8: NSW Wildlife Atlas Threatened Species 10km Search - Fauna ....................................................................... 91 

 

Appendix 1: Threatened species likelihood of occurrence table  .................................................................................... 93 

Appendix 2: Fauna recorded during targeted survey  ..................................................................................................... 139 

Appendix 3: Weather data from targeted survey period  ................................................................................................ 141 

 

Table 1: Predicted subsidence impacts to natural features and p otential biodiversity impacts for LW24 -29 (MSEC 
2025 and HGEO 2025) ............................................................................................................................................................ 15 

Table 2: Subsidence predictions from the DA3 SIS (2007a) comp ared to MSEC (2025) report for current Study 
Area ............................................................................................................................................................................................ 27 

Table 3: Key findings of relevant reviews ............................................................................................................................. 35 

Table 4: Approximate total hours of SIS survey effort and other previous surveys in DA3 ......................................... 38 

Table 5: Previous survey effort of swamps in Study Area .................................................................................................. 39 

Table 6: Previous survey effort of natural features in Study Area ..................................................................................... 40 

Table 7: Current survey effort ................................................................................................................................................. 42 

Table 8: Likelihood of occurrence methodology  ............................................................................................................... 45 

Table 9: Area of vegetation communities within the Study Area  (including adjacent swamp areas)  ........................ 46 

Table 10: Upland Swamps within the Study Area  ............................................................................................................... 47 

Table 11: Threatened fauna recorded during current survey  .......................................................................................... 51 

Table 12: Fauna habitat prone to subsidence  .................................................................................................................... 53 

Table 13: Impact predictions for Upland Swamps within and adjacent to the Study Area  ......................................... 61 

Table 14: Threatened flora with potential to be impacted within t he Study Area ........................................................ 66 

Table 15: Threatened fauna with moderate to high likelihood of occur rence and potential for impacts due to the 
proposal  ..................................................................................................................................................................................... 69 

 

 

 



 

 Dendrobium Area 3C – Longwalls 24-29 11 

1 Introduction  
1.1  Background  and need for the project  

Niche was commissioned by GM3 Illawarra Coal Holding s Pty Ltd (ICHPL) trading as GM3  to prepare a Terrestrial 
Ecological Assessment and swamp mapping to accompany the Subsidence Management Plan for Dendrobium 
Area 3C Longwalls 24 to 29 (LW 24-29) (the Project). Initial approval to mine Dendrobium Area 3 (DA3) was 
granted in 2001 (DA 60 -03-2001) and a modification to the consent was granted in late 2008. Development 
consent was granted following the completion of a number of a ssessments specific to DA3 including a Species 
Impact Statement (SIS), which was completed in 2007 (Biosis 2007a) as part of the modificati on.  

Further to the 2008 approval, a Subsidence Management Plan (SM P) for LW24-29 within DA3C is required to be 
approved by the NSW Department of Planning, Housing and Infrastructure  (DPHI) prior  to any mining of the 
proposed LW 24-29. The SMP must be accompanied by an updated  terrestrial ecological assessment to address 
any recent legislative changes, guidelines and research regarding su bsidence associated with longwall mining. 
This report constitutes the updated  terrestrial ecological assessment and is specific to the proposed LW 24-29 in 
DA3C having regard to the proposed mine design as defined by  Mine Subsidence Engineering Consultants 
(MSEC) subsidence predictions and impact assessment (MSEC 2025). Detailed mapping of unverified swamps in 
the vicinity of the Longwalls is also required.  

This ecological report has been prepared to meet the relevant section s of the NSW Department of Planning and 
Environment  (NSW DPE) Extraction Plan Guideline (October 2022) . 

1.2  Statutory and other approvals  

1.2.1  Landscape approval  

Approval to mine DA3 was granted by the Department of Pla nning (DoP) in 2001. In 2007, GM3 applied to 
modify the approval for Dendrobium Mine pursuant to section 7 5W of the NSW Environmental Planning and 
Assessment Act 1979 (EP&A Act). A SIS was prepared, and an environmental assessment completed to support 
the proposal to modify the footprint o f DA3. 

Since the Dendrobium mine was approved by the Commonwealth o f Australia as a controlled action under the 
Commonwealth Environment Protection and Biodiversity Act 1999 ( EPBC Act) in December 2001, approval 
within this assessment is not required under the EPBC Act. Threatened species and threatened ecological 
communities (TECs) listed under the EPBC Act have been considered within this report, however updated  impact 
assessments for species listed under the EPBC Act are not required. 

1.3  Timeline and project justification  

The commencement of extraction for LW 24-29 is scheduled for August 2026.  

Mine layouts for DA3C have been developed using GM3’s Integrated Mine Planning Process (IMPP). This process 
considers mining and surface impacts during the design phase of the proposed  longwall  layouts. GM3 has 
assessed mining layout options for DA3C against the following cr iteria: 

— Extent, duration and nature of any community, social and e nvironmental impacts  
— Coal customer requirements  
— Roadway development and longwall continuity  
— Mine services such as ventilation 
— Recovery of the resource for the business and the State 
— Gas drainage, geological and geotechnical issues.  
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Several layout alternatives for DA3C were assessed by GM3 using a multi -disciplinary team including 
environment, community, mining, and exploration expertise. These in cluded variations in the number of 
longwalls and orientations, lengths, and setbacks of the lo ngwalls from key surface features. These options were 
reviewed, analysed and modified until an optimised longwall la yout in DA3C was achieved. 

DA3C is part of the overall mining schedule for Dendrobium Min e and has been designed to flow on from (and 
return to) Areas 1, 2 3A, 3B and 3C to provide a continu ous mining operation. There are a number of surface and 
subsurface constraints within the vicinity of DA3C including ma jor surface water features such as Lake Cordeaux, 
Wongawilli Creek, Donald’s Castle Creek; and a number of geologic al constraints such as dykes, faults, and 
particularly the Dendrobium Nepheline Syenite Intrusion, which has intruded into the Wongawilli Seam. The 
process of developing the layout for DA3C has considered predict ed impacts on major natural features and 
aimed to minimise these impacts within geological and other mini ng constraints. The layouts at Dendrobium 
Mine have been modified to reduce the potential for impacts to surface features.  

The process adopted in designing the DA3C mine layout incorp orated the hierarchy of avoid/minimise/mitigate 
as requested by the NSW DCCEEW and its incorporated Biodiversity Conservation and Science Divis ion. 

1.4  Consultation  

GM3 have consulted with key Government agencies (e.g. NSW DCCEEW and WaterNSW) during the 
development of the SMP.  
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2 Description of the Study 
Area  and subsidence 
predictions  

2.1  Study Area   

Six longwall s (LW24-29) (hereafter referred to as ‘the proposal ’) have been proposed in the Study Area (Figure 2). 
The Study Area considered within this report is consistent with the area describ ed in MSEC (2025) as the surface 
area that could be affected by the mining of the proposed LW 24-29 consisting of:  

— The 35° angle of draw line from the extents of the proposed LW 24-29 
— The predicted limit of vertical subsidence  (refer to as the 20 millimetres (mm) subsidence contour, resulting 

from the extraction of the proposed longwall ) 
— The natural features located within 600 metres (m) of the exten t of the longwall mining area, in accordance 

with Condition 8(d) of the Development Consent; and features tha t are predicted to experience either far -
field horizontal or valley -related movements and could be sensitive to these effects.  

The Study Area (Figure 2) constitutes approximately 923.58 hectares (ha) of largely intact, highly connected 
native vegetation  and watercourses of the Cordeaux River Catchment inside the Wa terNSW Metropolitan Special 
Area. The Cordeaux River is part of the Hawkesbury-Nepean Catchment.  

Fire roads, easements, active trails and rehabilitating trails , as well as exploration drilling sites , occur within the 
Study Area and are the primary sources of disturbance. The Study Area is in WaterNSW controlled land and is 
contiguous with a large reserve system which includes the Upper Nepean State Conservation Area to the west 
and the Illawarra Escarpment Area to the east (Figure 1). 

2.1.1  Creeks and waterways  

Cordeaux River, a major permanent waterway, and is situated within the northern portion of the Study Area 
(Figure 2, Figure 3). It is noteworthy that Cordeaux Dam is among several large man -made bodies of water in the 
vicinity, which serve as the catchment for drinking water p urposes. Wongawilli Creek, another permanent 
watercourse, runs along the western edge of the Study Area (Figure 2). Although neither of these watercourses 
are positioned directly above the proposed longwalls, Wongawil li Creek intersects with the 35 -degree angle of 
draw and within the 600m Study Area .  

Smaller tributary streams from the aforementioned waterways cr oss the Study Area, intersecting the proposed  
longwalls, and ultimately draining into Wongawilli Creek, Cord eaux River, and Lake Cordeaux in the eastern 
direction.  Several waterways within the Study Area, specifically LC5 and LC6, support  Coastal Upland Swamp at 
their headwaters or along other  sections of the creek lines. These swamps play an important  role in regulating 
water quality, and buffering surface flow, resulting in more consistent and regular water flow in streams following 
rainfall events (reducing sedimentation and erosional events) .  

2.2  Predicted mine subsidence for natural features  

Subsidence predictions for LW 24-29 within DA3C were investigated and reported by MSEC (2025). Subsidence 
impacts for natural features prone to subsidence impacts we re examined including:  

— Major creeks and associated drainage features  
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— Swamps 
— Cliffs, rock outcrops and steep slopes.  

These natural features may provide important habitat for threate ned species or constitute TECs and are the focus 
of this assessment. A summary of the predicted impacts that the pro posal will have on these features is described 
below (Table 1), as documented in MSEC (2025).   
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Table 1: Predicted subsidence impacts to natural features and potenti al biodiversity impacts for LW 24 -29  ( MSEC 2025  and HGEO 202 5) 

Feature Description of natural feature Predicted subsidence or surface water impact 
LW24-29 

Previously observed impacts in other areas 

Wongawilli Creek  Wongawilli Creek is a third order perennial stream 
�w�V�p�U���A���m�^�A�]�]���I�A�m�N���=�a�w���A�_�L���V�_�J�l�N�A�m�N�L���=�a�w�m���S�a�l��
�m�U�a�l�p���i�N�l�V�a�L�m���a�S���p�V�^�N���A�S�p�N�l���N�A�J�U���m�V�T�_�V�<�J�A�_�p���l�A�V�_��
�N�v�N�_�p�•���3�U�N���J�l�N�N�\���T�N�_�N�l�A�]�]�y���=�a�w�m���V�_���A���_�a�l�p�U�N�l�]�y��
direction and drains into the Cordeaux River. Pools 
in the creek are permanent (based on monitoring 
to date) and naturally develop behind the rock 
bars and at sediment and debris accumulations.  

Wongawilli Creek is situated on the western side 
of the Study Area. Wongawilli  Creek falls within the 
�†�€�€���^���I�q�9�N�l���A�_�L���p�U�N��35-degree angle of draw, 
however, doesn’t �=�a�w directly over any of the 
longwalls. The thalweg (i.e., base or centreline) of 
Wongawilli Creek is  205m from the commencing 
(i.e. western) end of the closest proposed 
longwall s (LW26 and LW27). 

The portion of Wongawilli Creek that falls within 
the Study Area is expected to undergo a 
maximum vertical subsidence of less than 20 mm 
as a result of proposed mining activities in LW 24-
29. It is anticipated that the creek will have 
negligible measurable conventional tilts, 
curvatures, or strains. In terms of valley-related 
�N�9�N�J�p�m�‘���p�U�N���U�V�T�U�N�m�p���i�l�N�L�V�J�p�N�L���v�A�]�q�N�m���S�a�l���p�U�N��Study 
Area indicate an upsidence of 150 mm and a 
closure of 190 mm. These values are comparable 
to or lower than the maximum values observe d 
further upstream in Areas 3A and 3B, which exhibit 
an upsidence of 150 mm and a closure of 225 
mm. Valley closure movements may lead to 
compressive strains in Wongawilli Creek. The 
predicted strains have been determined by 
analysing ground monitoring lines in valleys with 
similar heights and distances from previously 
�N�x�p�l�A�J�p�N�L���]�a�_�T�w�A�]�]�m���V�_���p�U�N���1�a�q�p�U�N�l�_�����a�A�]�<�N�]�L�‘���A�m���V�m��
the case for Wongawilli Creek.  

In relation to Wongawilli Creek: It is unlikely that 
there will be adverse changes in the potential for 
�i�a�_�L�V�_�T�‘���=�a�a�L�V�_�T���a�l���m�J�a�q�l�V�_�T���a�S���p�U�N���I�A�_�\�m���A�]�a�_�T��
the creek due to the mining -induced tilt. However, 
there may be some minor and localised changes 
to wat�N�l���]�N�v�N�]�m���a�l���=�a�a�L�V�_�T���w�U�N�l�N���A�l�N�A�m���a�S��

Wongawilli Creek was predicted to experience 
less than 20 mm vertical subsidence, 150 mm 
upsidence and 210mm closure due to the 
extraction of LW6 to LW18, LW19, LW19A and 
LW20-LW21. 

The extraction of LW6 to LW17 has resulted in one 
Type 3 impact along Wongawilli Creek. A Type 3 
�V�^�i�A�J�p���V�m���L�N�<�_�N�L���A�m���S�l�A�J�p�q�l�V�_�T���V�_���A���l�a�J�\���I�A�l���a�l��
upstream pool resulting in reduction in standing 
water level based on current rainfall and surface 
�w�A�p�N�l���=�a�w�• 

���l�A�J�p�q�l�V�_�T���w�A�m���<�l�m�p���a�I�m�N�l�v�N�L���V�_���p�U�N���I�N�L���a�S���-�a�a�]��
43a after the completion of LW9. This pool is 
located at distances of 200 m west of LW6 in Area 
3A and 410 m east of LW9 in DA3B.  

Pool water levels below baseline conditions were 
�a�I�m�N�l�v�N�L���V�_���p�U�V�m���i�a�a�]���L�q�l�V�_�T���]�a�w���=�a�w���J�a�_�L�V�p�V�a�_�m��
(i.e. Type 3 impact) after the completion of LW13. 
No other fractures have been observed along 
Wongawilli Creek due to the longwalls extracted in 
DA3A and DA3 B. 

The longwalls in DA3A and DA3B were set back 
from Wongawilli Creek so that the predicted 
closure is less than 200 mm at the mapped rock 
bars and other stream controlling features. It was 
determined that the probability of substantial 
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Feature Description of natural feature Predicted subsidence or surface water impact 
LW24-29 

Previously observed impacts in other areas 

maximum tilt coincide with existing pools, 
cascades or steps (HGEO 2025). 

 

fracturing leading to deviations in surface water 
�=�a�w���A�]�a�_�T���:�a�_�T�A�w�V�]�]�V�����l�N�N�\���V�m���L�N�N�^�N�L���p�a���I�N��
minimal.  

 

Drainage Lines Drainage lines are located directly above and 
adjacent to the mining area in DA3C. These 
drainage lines form tributaries to Lake Cordeaux in 
the east, Wongawilli Creek in the west  and 
Cordeaux River in the north  of the Study Area. 

The drainage lines located partially or wholly 
above the proposed longwalls include LC4, LC5, 
CR36, CR38, WC26, WC28, WC29, WC30 and 
their tributaries. The drainage lines are typically 
�<�l�m�p���A�_�L���m�N�J�a�_�L-order streams; however, the 
section of drainage line CR36 located above the 
proposed LW28 and LW29 is a third order stream.  

The beds of the drainage lines generally comprise 
exposed bedrock containing rock bars with some 
standing pools. There are also steps and cascades 
along the steeper sections. Debris accumulations 
�U�A�v�N���S�a�l�^�N�L���A�]�a�_�T���p�U�N���=�A�p�p�N�l���m�N�J�p�V�a�_�m���p�U�A�p���V�_�J�]�q�L�N��
sand dep osits or islands, loose rocks and tree 
branches. 

The drainage lines are located across the Study 
Area and therefore could experience the full range 
�a�S���i�l�N�L�V�J�p�N�L���m�q�I�m�V�L�N�_�J�N���N�9�N�J�p�m�•�� 

 

The maximum predicted total vertical  subsidence 
varies for drainage lines, the highest being for LC4 
(2750 mm) and CR36 (2950 mm), both of which 
�=�a�w���a�v�N�l���^�q�]�p�V�i�]�N���]�a�_�T�w�A�]�]�m. The maximum 
predicted total tilt is also highest for these two 
drainage lines, at 25 mm/m  (MSEC 2025). 

There are predicted reductions in grades at points 
along drainage lines LC5B and CR36 upstream of 
the chain pillars and around the perimeter of the 
mining area. There is potential for increased 
ponding upstream of these locations. There are no 
predicted adverse reductions in grade along 
drainage lines LC4, CR38 and WC26 due to their 
higher natural grades above the mining area.  

Similarly, reductions in grade are not predicted for 
the other drainage lines that are located outside 
the mining area. There are predicted reductions in 
grade along drainage line LC5 and potential 
reversal in grade within the extent of Den07 above 
the maingate of the proposed LW24B. There is 
potential for minor and localised increased 

Impacts have been observed along the drainage 
lines above and adjacent to the previously 
extracted LW6 to LW8, LW19 and LW19A in Area 
3A, LW9 to LW18 in Area 3B and LW21 in Area 3C.  

The observed impacts encompassed the 
fracturing of rock bars and bedrock, as well as the 
dilation and uplift of the bedrock. Additionally, 
�V�l�a�_���m�p�A�V�_�V�_�T�‘���L�N�v�V�A�p�V�a�_�m���V�_���m�q�l�S�A�J�N���w�A�p�N�l���=�a�w�‘���A�_�L��
diminished pool water levels were detected. These 
�V�^�i�A�J�p�m���J�U�V�N�=y manifested directly above the 
extracted longwalls. It is worth noting that 
fracturing was also noted up to 400 meters away 
from the extracted longwalls in Area 3B.  
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Feature Description of natural feature Predicted subsidence or surface water impact 
LW24-29 

Previously observed impacts in other areas 

ponding upstream of these locations and within 
this swamp due to tilt. There are no predicted 
reversals in grade along the remaining swamps in 
the Study Area (HGEO 2025). 

 

���]�V�9�m�� 

“Continuous rock face, 
including overhangs, 
having a minimum 
length of 20 m, a 
minimum height of 10 
m and a minimum 
slope of 2 to 1 
(>63.4º)” 

�3�U�N�l�N���A�l�N���•�„���J�]�V�9�m���p�U�A�p���U�A�v�N���I�N�N�_���V�L�N�_�p�V�<�N�L���w�V�p�U�V�_��
the Study Area based on the 35° angle of draw. 
�3�U�N�m�N���J�]�V�9�m���A�l�N���]�a�J�A�p�N�L���A�]�a�_�T���p�U�N���v�A�]�]�N�y���m�V�L�N�m���a�S��
streams CR36, LC5, LC6, WC26, WC28, WC29 and 
their tributaries . 

�3�U�N�l�N���A�l�N���A�]�m�a���A�L�L�V�p�V�a�_�A�]���J�]�V�9�m���]�a�J�A�p�N�L���w�V�p�U�V�_���p�U�N��
Study Area based on the 600 m boundary. While 
the valleys along which �p�U�N���J�]�V�9�m���A�l�N���]�a�J�A�p�N�L���J�a�q�]�L��
experience valley-�l�N�]�A�p�N�L���N�9�N�J�p�m�‘���p�U�N���J�]�V�9�m��
themselves are unlikely to experience upsidence 
and compressive strain due to valley closure, as 
�p�U�N�y���A�l�N���]�a�J�A�p�N�L���A�]�a�_�T���p�U�N���v�A�]�]�N�y���m�V�L�N�m�•���3�U�N���J�]�V�9�m��
located outside the Study Area based on the 35° 
angle of draw, therefore, have not been assessed 
further. 

���]�V�9�m��denoted as “ CR36-CL1”, “CR36-CL2”, “WC26-
CL2”, “WC26-CL3”, “WC28-CL1” and “WC29-CL1” 
are located directly above the proposed LW 24 to 
LW29 longwall layout, �A�_�L�����]�V�9�m���!���†-CL1 and 
WC26-CL1 are located directly above LW22 and 
LW23 longwall layout . The maximum predicted tilt 
�S�a�l���p�U�N���J�]�V�9�m���A�I�a�v�N���p�U�N���^�V�_�V�_�T���A�l�N�A���V�m���‚�€���^�^�•�^��
(i.e. 2.0 % or 1 in 50). The maximum predicted 
�J�q�l�v�A�p�q�l�N�m���S�a�l���p�U�N�m�N���J�]�V�9�m���A�l�N���€�•�…�€���\�^-1 hogging 
and sagging, which represents minimum radius of 
curvature of 2.0 km (MSEC 2025). 

�3�U�N���A�_�p�V�J�V�i�A�p�N�L���m�q�I�m�V�L�N�_�J�N���N�9�N�J�p�m���S�a�l���p�U�N���J�]�V�9�m��
within the Study Area are comparable to the 
�i�l�N�L�V�J�p�N�L���v�A�]�q�N�m���S�a�l���p�U�N���J�]�V�9�m���V�_�����l�N�A�m���•���A�_�L���‚�•��
Although the projected vertical subsidence for the 
�J�]�V�9�m���A�I�a�v�N���!�:24 to LW29 exceeds the predicted 
value for Area 2, the potential impacts arise from 
�p�U�N���L�V�9�N�l�N�_�p�V�A�]���m�q�I�m�V�L�N�_�J�N���Ÿ�V�•�N�•�‘���p�V�]�p�‘���J�q�l�v�A�p�q�l�N�‘���A�_�L��
strain) rather than solely from absolute vertical 
�m�q�I�m�V�L�N�_�J�N�•���3�U�N���N�x�i�N�J�p�N�L���m�q�I�m�V�L�N�_�J�N���N�9�N�J�p�m���S�a�l��
�p�U�N���J�]�V�9�m���A�I�a�v�N���!�:24 to LW29 surpass those 
projected for the cl �V�9�m���V�_�����l�N�A�m���ƒ�����A�_�L���ƒ�
�‘���A�m���p�U�N��
�]�A�p�p�N�l���J�]�V�9�m���A�l�N���m�V�p�q�A�p�N�L���N�V�p�U�N�l���A�]�a�_�T���p�U�N���i�N�l�V�^�N�p�N�l��
or outside the mining zones.  

LW1 and LW2 were extracted directly below a 
ridgeline, where rockfalls were observed in eight 
locations above the mining area. The overall extent 
of disturbance caused by mining LW1 and LW2 
was approximately 135 m to 175 m. The ridgeline 
directly above the  longwalls spanned a total plan 
length ranging from approximately 1800 m to 
2000 m. Please be aware that certain areas feature 
�p�w�a���]�N�v�N�]�m���a�S���J�]�V�9�m�‘���l�N�m�q�]�p�V�_�T���V�_���A���J�]�V�;�V�_�N���]�N�_�T�p�U��
greater than the plan length of the ridgeline.  

The length of ridgeline disturbed due to the 
mining of LW1 and LW2 is therefore estimated to 
be between 7% and 10% of the total plan length 
of ridgeline directly above the longwalls. The 
length of rockfalls that occurred due to the mining 
of LW1 and LW2; however, is less than the length 
of the disturbed ridgeline.  

�3�U�N���N�m�p�V�^�A�p�N�L���]�N�_�T�p�U���a�S���l�V�L�T�N�]�V�_�N���A�9�N�J�p�N�L���I�y��
mining activities in LW1 and LW2 is between 7% 
and 10% of the total plan length of ridgeline 
directly above the longwalls. However, the length 
of rockfalls resulting from mining operations in 
LW1 and LW2 is shorter than the disturbed 
ridgeline. 
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Feature Description of natural feature Predicted subsidence or surface water impact 
LW24-29 

Previously observed impacts in other areas 

Rock outcrops and 
steep slopes 

“An area of land having 
a gradient between 1 
in 3 (33% or 18.3°) and 
2 in 1 (200% or 63.4°) 

The steep slopes within the Study Area have been 
�V�L�N�_�p�V�<�N�L���w�V�p�U�V�_���p�U�N���v�A�]�]�N�y�m���a�S���!�A�\�N�����a�l�L�N�A�q�x�‘��
Wongawilli Creek and their tributaries. The natural 
grades of the steep slopes typically vary up to 
approximately 1 in 2 (i.e. 27°, or 50 %), with 
isolated areas with natural grades up to 1 in 1 (i .e. 
45° or 100 %). 

There are rock outcrops located across the Study 
Area, primarily within the valleys of Lake Cordeaux, 
Wongawilli Creek and their tributaries.  

The rock outcrops and steep slopes are located 
across the Study Area and therefore are expected 
to experience the full range of predicted 
subsidence movements.  

The maximum predicted total tilt for the rock 
outcrops and steep slopes is 40 mm/m (i.e. 4.0 % 
or 1 in 25). The maximum predicted total 
conventional curvatures are 1.0 km-1 hogging and 
sagging, which represents a minimum radius of 
curvature of 1 km (MSEC 2025). 

The rock outcrops and steep slopes are more likely 
to be impacted by curvature and strain, rather than 
tilt. The potential impacts would generally result 
from the increased horizontal movements in the 
downslope direction, resulting in tension cracks 
appear ing at the tops and on the sides of the rock 
outcrops and steep slopes, buckling of the 
bedrock at the bottoms of the rock outcrops, and 
compression ridges forming at the bottoms of the 
steep slopes.  

�3�U�N���i�l�N�L�V�J�p�N�L���m�q�I�m�V�L�N�_�J�N���N�9�N�J�p�m���S�a�l���p�U�N���i�l�a�i�a�m�N�L��
LW24 to LW29 are similar to the maximum 
predicted values for the extracted longwalls in 
Areas 3A and 3B and less than the values for the 
extracted longwalls in Areas 1 and 2 at the Mine.  

The soil crack and rock fracture widths were 
generally observed to be less than 50 mm (i.e. 75 
% of the cases). However, the widths of the surface 
deformations were between 50 mm and 150 mm 
in 18 % of cases, between 150 mm and 300 mm in 
5 % of cases and greater than 300 mm in 2 % of 
cases. The maximum measured crack width was 
approximately 500 mm.  

It is noted that there was a series of cracks up to 
1.5 m wide located above the commencing end of 
LW3 that developed due to downslope movement 
on the steep slopes, the shallower depth of cover 
(less than 200 m at that location) and fretting of 
the crack edges. Localised erosion has also 
occurred at several sites causing surface 
deformations with widths up to 0.75 m.  

Rock platform A rock platform is located above the coal block 
between LW25A, LW25B and LW26. The rock 
platform consists of exposed Hawkesbury 
Sandstone at the top of a ridgeline. It has planar 

The rock platform within the proposed LW 24 to 
LW29 layout is predicted to experience 50 mm 
vertical subsidence due to mining on three sides  
(situated between LW 25A, LW25B and LW26). 

N/A  – No previous i mpacts documented in t he 
MSEC report ( 2025).  
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Feature Description of natural feature Predicted subsidence or surface water impact 
LW24-29 

Previously observed impacts in other areas 

dimensions of up to approximately 140 m in both 
east-west and north -south directions.   

The rock platform is located above a coal barrier 
(i.e. solid coal) at minimum distances of 190 m 
east of LW25A, 180 m west of LW25B and 180 m 
south of LW26. The proposed longwalls have been 
setback from the rock platform based on a 26.5° 
angle of draw.  

While this site could experience low -level vertical 
subsidence, the tilts, curvatures and strains are 
expected to be very small and similar to the order 
of survey tolerance. The predicted strains are less 
than 0.5 mm/m tensile and compressive based on 
the �‰�…���È���J�a�_�<�L�N�_�J�N���]�N�v�N�]�m�•�����l�A�J�p�q�l�V�_�T���a�S���I�N�L�l�a�J�\��
�V�m���T�N�_�N�l�A�]�]�y���_�a�p���a�I�m�N�l�v�N�L���V�_���p�U�N���1�a�q�p�U�N�l�_�����a�A�]�<�N�]�L��
where the tensile strains are less than 0.5 mm/m 
and the compressive strains are less than 2 mm/m. 
It is therefore considered unlikely that fracturing 
would o ccur in the rock platform due to the 
mining of the proposed longwalls.  

Swamps, wetlands, and 
water related 
ecosystems 

 

Two swamps (Den06 and Den07) have been 
�V�L�N�_�p�V�<�N�L���L�V�l�N�J�p�]�y���A�I�a�v�N���p�U�N���i�l�a�i�a�m�N�L���]�a�_�T�w�A�]�]�m��
and one swamp (Den153 � ���V�L�N�_�p�V�<�N�L���i�A�l�p�V�A�]�]�y��
above the tailgate of the proposed LW 24. There 
are four additional swamps ( Den140, Den152  and 
Den154 and Den158) located wholly or partially 
within the Study Area based on the 35° angle of 
draw and a further two swamps (Den139 and 
Den141) located wholly or partially within the 
Study Area based on the 600 m boundary.  

Den06 and Den07 are located directly above the 
proposed LW24 to LW29 longwalls and Den153 is 
partially located above the longwalls. These three 
swamps are predicted to experience subsidence 
�N�9�N�J�p�m���q�i���p�a���‚�‡�…�€���^�^���v�N�l�p�V�J�A�]���m�q�I�m�V�L�N�_�J�N�‘���ƒ�€��
mm/m tilt (i.e. 3.0 % or 1 in 33) and 0.80 km -1 
hogging and sagging curvatures (1. 3 km minimum 
radius). 

Den154  is located partially above the existing 
LW22 and adjacent to the approved LW23, but it is 
outside the extent of the proposed longwalls 
(LW24-29). This swamp is predicted to experience 
�m�q�I�m�V�L�N�_�J�N���N�9�N�J�p�m���q�i���p�a���‚�†�€�€���^�^���v�N�l�p�V�J�A�]��
subsidence, 35 mm/m tilt (i.e . 3.5% or 1 in 29), 1.0 
km-1 hogging curvature (1. 0 km minimum radius)  
and 0.8 km-1 sagging curvature (1.2 km minimum 
�l�A�L�V�q�m� �•���3�U�N���i�l�N�L�V�J�p�N�L���m�q�I�m�V�L�N�_�J�N���N�9�N�J�p�m���S�a�l��
Den154  are predominantly due to the existing and 

LW4 and LW5 in Area 2 were extracted directly 
beneath Den01, which is both a headwater and 
�v�A�]�]�N�y���V�_�<�]�]���m�w�A�^�i���]�a�J�A�p�N�L���A�]�a�_�T�����l�A�V�_�A�T�N���!�V�_�N��
A2-14. Cracking was observed within the extent of 
the swamp in three locations and fracturing was 
observed in the downstream rock  bar. 

LW9 in Area 3B was extracted directly beneath 
Den05, which �V�m���A���v�A�]�]�N�y���V�_�<�]�]���m�w�A�^�i���]�a�J�A�p�N�L���A�]�a�_�T��
the alignment of Donalds Castle Creek. The 
impacts to this swamp were described in the End 
of Panel Report which states “Site DA3B_LW9_006: 
Multiple fractures and uplift on DC_RB33 at basal 
step of Swamp 5; up to 0.015m wide, 2m long and 
0.040m of uplift. Exfoliation from the step. 
���m�m�a�J�V�A�p�N�L���=�a�w���L�V�v�N�l�m�V�a�_” and “TARP triggers in 
relation to shallow groundwater levels (reduction 
and recession rates) in Swamps 1a, 1b and Swamp 
5 were also reported during Longwall 9 extraction ”.  
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Feature Description of natural feature Predicted subsidence or surface water impact 
LW24-29 

Previously observed impacts in other areas 

approved LW22 and LW23 rather than the 
proposed longwalls 24 -29. 

Den158  is located above coal pillar adjacent to the 
proposed LW24B. this swamp is predicted to 
�N�x�i�N�l�V�N�_�J�N���m�q�I�m�V�L�N�_�J�N���N�9�N�J�p�m���q�i���p�a���ˆ�€���^�^��
vertical subsidence, 1mm/m tilt (i.e. 0.1% or 1 in 
1000), 0.03 km-1 hoggin curvature (33 km 
minimum radius) and 0.02 km -1 sagging curvature 
(50 km minimum radius).  

The remaining swamps are located outside the 
mining area, at minimum distances ranging 
between 1 85 m and 560 m from the proposed 
longwalls. These swamps are predicted to 
experience vertical subsidence  of less than 20 mm 
due to the mining of LW 24-29. While the swamps 
located outside the mining area could experience 
low levels of vertical subsidence, they are not 
expected to experience measurable conventional 
tilts, curvatures or strains.  

Den07 and Den153 are located near the bases of 
the valleys associated with the streams. These 
swamps could experience valley -�l�N�]�A�p�N�L���N�9�N�J�p�m��
due to the mining of the proposed longwalls. The 
remaining swamps within the Study Area are 
located further up the valley sides and, therefore, 
are unlikely to experience upsidence or 
�J�a�^�i�l�N�m�m�V�v�N���m�p�l�A�V�_���L�q�N���p�a���v�A�]�]�N�y���J�]�a�m�q�l�N���N�9�N�J�p�m�• 

The dilated strata beneath the drainage lines and 
within Den07 and Den153 could result in the 
�L�V�v�N�l�m�V�a�_���a�S���m�a�^�N���m�q�l�S�A�J�N���w�A�p�N�l���=�a�w�m���I�N�_�N�A�p�U��

Impacts were also observed to the swamps due to 
the mining of LW10 to LW16 which were 
described in each of the End of Panel Reports. The 
groundwater levels were lower than baseline and 
recession rates greater than baseline for Den03, 
Den05, Den10, Den11, Den 13, Den14 and Den23. 
Soil moisture levels below baseline were also 
reported in Den05, Den11 and Den23. No 
physical impacts were observed to the swamps 
due to the mining of LW17 . 

LW7 in Area 3A was extracted directly beneath 
Swamp 12, which is a headwater swamp located 
on the valley side of Drainage Line WC17. One 
�S�l�A�J�p�q�l�N���w�A�m���V�L�N�_�p�V�<�N�L���V�_���A���l�a�J�\���a�q�p�J�l�a�i���A�S�p�N�l��
mining beneath this swamp. Regular monitoring 
has been undertaken, and, to date, no erosion or 
other changes have been observed. Four 
piezometers have been installed in and around 
the swamp to measure the shallow groundwater 
levels within the sediments above the sandstone 
bedrock. One of the piezometers has measured a 
reducti on in the groundwater level, two of the 
piezometers show no change and one is providing 
poor quality data.  

LW9 in Area 3B was extracted directly beneath 
Swamp �€�…�‘���w�U�V�J�U���V�m���A���v�A�]�]�N�y���V�_�<�]�]���m�w�A�^�i���]�a�J�A�p�N�L��
along the alignment of Donalds Castle Creek. The 
impacts to this swamp were described in the End 
of Panel Report which states “Site DA3B_LW9_006: 
Multiple fractures and uplift on DC_RB33 at basal 
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Feature Description of natural feature Predicted subsidence or surface water impact 
LW24-29 

Previously observed impacts in other areas 

parts of these swamps. The drainage lines 
�q�i�m�p�l�N�A�^���a�S���p�U�N�m�N���m�w�A�^�i�m���=�a�w���L�q�l�V�_�T���A�_�L���m�U�a�l�p�]�y��
after rainfall events. Where there is no connective 
fracturing to any deeper storage, it is likely that 
�m�q�l�S�A�J�N���w�A�p�N�l���=�a�w�m���w�V�]�]���l�N-emerge at the limits of 
fracturing and dilation.  

Den158  is located above the coal pillar and is 20m 
west of LW24B. Fracturing could occur in the 
bedrock beneath this swamp with widths typically 
up to 20 mm but with isolated fracturing up to 50 
mm. 

The remaining swamps are located outside the 
mining area at minimum distances ranging 
between 185 m and 560 m from the proposed 
longwalls. These swamps are also located away 
from the valley bases. Fracturing is not anticipated 
beneath Den139, Den140 , Den141  and Den152 
due to their distances outside the mining area.  

 

step of Swamp 5; up to 0.015m wide, 2m long and 
0.040m of uplift. Exfoliation from the step. 
���m�m�a�J�V�A�p�N�L���=�a�w���L�V�v�N�l�m�V�a�_�­���A�_�L���¬�3���0�-���p�l�V�T�T�N�l�m���V�_��
relation to shallow groundwater levels (reduction 
and recession rates) in Swamps 1a, 1b and Swamp 
5 were also reported during Lo ngwall 9 extraction ”. 
Impacts were also observed to the swamps due to 
the mining of LW10 to LW16 which were 
described in each of the End of Panel Reports. The 
groundwater levels were lower than baseline and 
recession rates greater than baseline for Swamp 
03, Swamp 05, Swamp 10, Swamp 11, Swamp 13, 
Swamp 14 and Swamp 23. Soil moisture levels 
below baseline were also reported in Swamp 05, 
Swamp 11 and Swamp 23. 

In Area 3B, no physical impacts were observed to 
the swamps due to the mining of LW17 and LW18.  

In Area 3C, LW21 did not mine directly beneath 
any swamps; however, impacts were observed to 
some swamps due to the mining of this longwall,  
and these were described in the End of Panel 
Report. The groundwater recession rates were 
greater than baseline for the single borehole in 
Swamp 144 and average soil moisture levels were 
reported below baseline in Swamp 144, which is a 
headwater swamp located adjacent to LW21 on 
drainage line WC20. Soil moisture triggers were 
reported at one site in Swamp 145 (south-east of 
LW21) and two sites in Swamp 09 (east of LW21), 
both located on drainage line C6. Groundwater 
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Feature Description of natural feature Predicted subsidence or surface water impact 
LW24-29 

Previously observed impacts in other areas 

triggers were also reported at two sites in Swamp 
09, where groundwater levels were lower than 
during baseline monitoring. It was noted that the 
baseline monitoring prior to extraction of LW21 
was undertaken during a time of unusually heavy 
rainfall followed by a prolonged dry spell.  

Water quality and 
surface water 

The key surface water features within the Study 
Area consist of: 

– Wongawilli Creek  
– Tributaries 
– Water quality  
– Upland swamps. 

�1�q�l�S�A�J�N���w�A�p�N�l���=�a�w���L�V�v�N�l�m�V�a�_�m���A�l�N���]�V�\�N�]�y���p�a���a�J�J�q�l��
along the sections of drainage lines that are 
located directly above and adjacent to the 
proposed longwalls.  

Longwall subsidence can result in fracturing of 
streambeds and this fracturing can lead to 
changes in stream water quality due to the 
following processes:  

– ���V�v�N�l�m�V�a�_���a�S���m�q�l�S�A�J�N���=�a�w�m���p�U�l�a�q�T�U��
shallow fractures resulting from valley 
�J�]�a�m�q�l�N���A�_�L���p�U�N���q�_�J�a�_�<�_�N�L���_�A�p�q�l�N���a�S��
near-surface strata (to ~10 to 15 m 
depth); 

– Oxidation and dissolution of minerals in 
the freshly fractured bedrock (notably 
marcasite [FeS2], ankerite 
[Ca(Mg,Fe2+,Mn)(CO3)2] and siderite 
[Fe2+CO3]); 

– Leaching of ions from the bedrock strata 
present within the surface fracturing 
zone; and 

– Enhanced drainage and discharge of 
groundwater (with higher EC and 

�:�A�p�N�l�J�a�q�l�m�N�m���p�U�A�p���U�A�v�N���I�N�N�_���A�9�N�J�p�N�L���I�y��
subsidence (including WC21, LA4 and DC13 in 
DA3B) have shown temporary increases in 
dissolved Fe and Mn, and an increase in pH to 
near neutral (pH 7) at sampling locations 
immediately down -�T�l�A�L�V�N�_�p���a�S���p�U�N���A�9�N�J�p�N�L���A�lea. 
The overall salinity of stream waters (as estimated 
from EC) is controlled largely by rainfall patterns, 
with EC tending to increase during periods of low 
�l�A�V�_�S�A�]�]�•���3�U�V�m���l�N�=�N�J�p�m���N�v�A�i�a�l�A�p�V�v�N���J�a�_�J�N�_�p�l�A�p�V�a�_���a�S��
salts and the relative increase in contribut ion from 
�T�l�a�q�_�L�w�A�p�N�l���L�V�m�J�U�A�l�T�N���Ÿ�I�A�m�N�=�a�w� �•�������_���^�a�m�p���J�A�m�N�m�‘��
there is no discernible change in EC and other 
water quality parameters at monitoring sites down -
�T�l�A�L�V�N�_�p���a�S���_�a�p�N�L���N�9�N�J�p�m���a�l���V�^�i�A�J�p�m�•���%�_�N���i�a�m�m�V�I�]�N��
exception is at Donald’s Castle Creek (the upper 
reaches of which cross LW 9 and LW10) in which 
elevated EC had been previously recorded  at the 
downstream site (DCL3 and at FR6). The 
anomalous EC trend coincide d with the 2017-
2019 drought period. Based on previous 
observations, it is expected that water quality 
�V�_�=�q�N�_�J�N���L�q�N���p�a���^�V�_�V�_�T���w�a�q�]�L���I�N���^�V�_�a�l���V�_���m�p�l�N�A�^��
�l�N�A�J�U�N�m���w�V�p�U�V�_���m�q�I�m�V�L�N�_�J�N���A�9�N�J�p�N�L���A�l�N�A�m���Ÿ�1���•�€��
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Feature Description of natural feature Predicted subsidence or surface water impact 
LW24-29 

Previously observed impacts in other areas 

dissolved iron and lower DO) to creeks 
via subsidence induced fractures.  

Based on previous observations it is expected that 
transient water quality impacts, including localised 
iron staining, may be observed in or adjacent to 
tributaries that cross the longwall footprints (LC4, 
LC5, CR36, WC26 and WC28), and possibly in 
CR38, WC29 and WC30 whose headwaters 
interse�J�p���p�U�N���]�a�_�T�w�A�]�]���S�a�a�p�i�l�V�_�p�•���1�a�^�N���N�9�N�J�p�m���^�A�y��
be discernible in LC2 and LC3 which pass within 
400 m of Longwalls 27 to29. Local discolouration 
of streambeds and rock faces by iron hydroxide 
precipitation can continue for a number of years 
but is a temporary �V�^�i�A�J�p�•���:�A�p�N�l���k�q�A�]�V�p�y���N�9�N�J�p�m���a�_��
stored waters of the reservoirs are expected to be 
negligible and undetectable  (HGEO 2025). 

and SC10C; upper reaches of WC14). Local 
discolouration of streambeds and rock faces by 
iron hydroxide precipitation can continue for a 
number of years but is a temporary impact.  
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2.3  Approach  

The approach to this assessment has been informed by previous ecologi cal survey work and impact assessment 
for the Study Area and surrounds, field survey of the Study Area, current knowledge of subsidence impacts on 
the landscape, legislative guidelines, and consultation.  

While impact assessment for the entire DA3 Study Area has already been completed in the form of a SIS (Biosis 
2007a), the current assessment is required to ensure that the findings of the SIS remain relevant to LW24-29 
within DA3C, given the following:  

— Updates to schedules of relevant legislation concerning threaten ed species (which may confer a different 
conservation status for certain species or community).  

— New information regarding predicted subsidence impacts, the accu racy of previous subsidence predictions 
and results from monitoring of impacts to ecological features and thr eatened species. 

The SIS for DA3, which incorporated the current Study Area, was completed in 2007 (Biosis 2007a). Some data 
gaps within the SIS have been identified in this study, and ap propriate surveys completed to fill these gaps.  

The target of the current survey and assessment has been to focus on the ecological values sensitive to the 
effects of subsidence, as identified in MSEC (2025) and Section 4.2. 
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3 Literature review  
A significant body of work has been conducted within the DA3 Study Area for previous approvals for 
underground mining and to satisfy consent conditions in rega rd to monitoring for over 15 years. The results of 
select key relevant assessments have been referred to or summarised in this report. The main relevant 
documentation a s listed below was reviewed as part of this SMP with details provi ded in proceeding sections of 
this report:  

— Dendrobium Geology of Longwall 24-29 (IMC Technical Services 2025) 
— Dendrobium Coal Project Species Impact Statement (Biosis 200 1a) 
— Dendrobium Coal Project: Terrestrial and Aquatic Habitat Asses sment (Biosis 2001b) 
— Dendrobium Coal Project: Likely Impacts of Subsidence on Terr estrial Ecology (Biosis 2001c) 
— Dendrobium Area 3 Species Impact Statement (Biosis 2007a)  
— Terrestrial Flora and Fauna Habitat Assessments accompanying coal exploration activities within DA3B 

(various companies approximately 1996 – 2011) 
— Dendrobium Coal Mine and Elouera Colliery Flora and Fauna Environmental Management Program, Annual 

Monitoring Report – Spring 2003 to Winter 2006 (Biosis 2007b)  
— Dendrobium Area 2 Longwalls 3 -5a Impacts of Subsidence on Terrestrial Flora and Fauna (Biosis 2007c) 
— Relevant databases (Office of Environment and Heritage [OEH] 2024a, OEH 2024b, OEH 2024c; 

Commonwealth Department of Climate Change, Energy, the Environme nt and Water [DCCEEW] 2024a, 
DCCEEW 2024b, DCCEEW 2024c) (see section 3.6)  

— Terrestrial Ecology Assessments as part of previous SMPs for longwalls within DA3A, DA3B and DA3C 
including annual and end of panel reporting (Niche 2012, Niche 2019a , Niche 2019b, Niche 2020a, Niche 
2020b, Niche 2021 b, Niche 2023b, Niche 2023c ) 

— Geographic review of mining effects on Upland Swamps at Dendrobiu m Mine (Watershed HydroGeo 2019)  
— Dendrobium Mine Groundwater Model Update A3C Longwall 24 -29 (Watershed HydroGeo 2025)  
— Dendrobium Next Domain - Biodiversity Assessment Report and Biodiversity Offset Strategy (Nic he 2019c) 
— Mining Subsidence Engineering Consultants (MSEC) Subsidence Predictions  and Impact Assessments for the 

Natural and Built Features due to the Mining of the Proposed Longwall s 24 to 29 in Area 3C at Dendrobium 
Mine (MSEC 2025) 

— Dendrobium Area 3C Longwalls 24 to 29: Assessment of surfac e water flow and water quality effects (HGEO 
2025) ( 

— Long-term monitoring of vegetation and fauna populations, which has been undertaken in Dendrobium 
Areas 1, 2 and 3, since 2003 (Biosis 2016, Biosis 2019, Niche 2021, Niche 2022) (see section 3.3 for summary 
of latest monitoring results)  

— Final Determination for the Key Threatening Process ‘Subsidence  due to longwall mining’  
— Stream and swamp mapping held by  GM3. 
— Statutory reviews and policy guidelines including:  

— Southern Coalfields Inquiry ( NSW DoP 2008) 
— Upland Swamps Environmental Assessment Guidelines (DECCW 2011) 
— Independent Expert Panel for Mining in the Catchment (IEPMC)  Report: Part 2. Coal Mining Impacts 

in the Special Areas of the Greater Sydney Water Catchment (IEPMC 2019). 

3.1  Dendrobium Area 3 Species Impact Statement  

Biosis prepared a SIS in 2007, to support the application to m odify the Dendrobium Mine consent (DA -60-03-
2001) to incorporate a n updated  DA3 footprint and longwall layout. The SIS involved an extensiv e survey and 
impact assessment of DA3A, DA3B and DA3C.  
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To assess the impacts of mining in DA3, the maximum subsidence pa rameters determined from MSEC for DA3A 
were extrapolated to the entire DA3 footprint.  

The consent necessitated that upon finali sing the mine plans for areas DA3B and DA3C, any impacts exc eeding 
those stated in the SIS would require  a potential  re-evaluation of the SIS outcomes. Accordingly, the SIS serves as 
the benchmark against which the proposal ought to be evaluated.  

A comparison of the relevant DA3 subsidence parameters used in the SIS (MSEC 2007), against the current 
MSEC (2025) report is provided below in Table 2. MSEC reports concluded similar potential subsidence impacts.  
The impact assessments for threatened species in the SIS are similar to those within this report.  

The results of the SIS in regard to ecological impacts, spec ifically threatened species, included the following:  

— Fourteen threatened flora species were considered in the SIS. Two t hreatened flora species, Acacia 
bynoeana and Pultenaea aristata were recorded within DA3. A further  nine species were regarded as having 
potential habitat. Seven -part tests under the former  NSW Threatened Species Conservation Act 1995 (TSC 
Act) (equivalent to the current five -part test under the NSW Biodiversity Conservation Act 201 6 [BC Act]) 
concluded that the proposed longwall mining activities in DA3 w ere unlikely to have a significant impact on 
any threatened flora within the Study Area. 

— Sixty-three threatened fauna species were considered in the SIS. Sixteen species were recorded in the DA3  
Study Area including:  

— Littlejohn’s Tree Frog (Litoria Littlejohni ) 
— Giant burrowing Frog ( Heleioporus australiacus) 
— Red-crowned Toadlet ( Pseudophryne australis) 
— Gang-gang cockatoo ( Callocephalon fimbriatum ) 
— Glossy black cockatoo (Calyptorhynchus lathami) 
— Olive Whistler (Pachycephala olivacea) 
— Barking Owl (Ninox connivens) 
— Powerful Owl (Ninox strenua) 
— Eastern Pygmy-possum (Cercartetus nanus) 
— Eastern Freetail Bat (Mormopterus norfolkensis ) 
— Koala (Phascolarctos cinereus) 
— Grey-headed Flying -fox (Pteropus poliocephalus ) 
— Large Bent-winged Bat (Miniopterus orianae oceanensis ) 
— Large-eared Pied bat (Chalinolobus dwyeri ) 
— Southern Myotis (Myotis macropus) 
— Rosenberg’s Goanna (Varanus rosenbergi). 

Test of significance assessments (under the former TSC Act) concluded that the DA3 mining operations would 
likely cause a significant impact to local populations of Litt lejohn’s Tree Frog (Litoria littlejohni ), Giant Burrowing 
Frog (Heleioporus australiacus), Red-crowned Toadlet  (Pseudophryne australis), Stuttering Frog (Mixophyes 
balbus) and Giant Dragonfly (Petalura gigantea). The possible mechanisms of subsidence and physical effects of 
subsidence were determined to have a direct impact on known an d potential habitat for the threatened fauna, 
which included waterways, Upland Swamps, riparian vegetation, ridg e lines and rock overhangs.  

It is noted that Upland Swamps within the Study Area were not a listed Threatened Ecological Community (T EC) 
at the time of the SIS under either the former TSC Act (gazetted  in 2012) (now the BC Act) or EPBC Act (gazetted 
in 2014) The community has since been added to the relevant sched ules as an endangered ecological 
community.  

The survey effort and outcomes of the SIS have been summarised in Section 4.1. 
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Table 2: Subsidence predictions from the DA3 SIS (2007a) compared t o MSEC (2025)  report  for current Study Area  

Subsidence Parameters  MSEC (2007) report for DA3 used in the SIS  MSEC (2025) report for DA3C  Longwalls 24 to 29  

Wongawilli Creek  Longwalls set back from Wongawilli Creek.  

�:�a�_�T�A�w�V�]�]�V�����l�N�N�\���V�m���q�_�]�V�\�N�]�y���p�a���V�_�J�q�l���A�_�y���m�V�T�_�V�<�J�A�_�p���V�^�i�A�J�p�m���A�m���A���l�N�m�q�]�p���a�S��
the extraction of the proposed longwalls. Some minor fracturing could 
occur. Localised ponding changes may occur due to subsidence induced 
tilt.  

Wongawilli Creek is located on the western side of the longwalls in Area 
3C. The thalweg of Wongawilli Creek is 205 m from the commencing 
ends of LW26 and LW27, at its closest points to the proposed longwalls. 
Further upstream, the creek is located between the completed longwalls 
in Areas 3A and 3B. The minimum distances between the thalweg of the 
creek and the completed longwalls are 110 m in Area 3A and 260 m in 
Area 3B. 

 

Wongawilli Creek runs parallel to the western boundary of the Study Area, 
following a 35° angle. However, a continuous segment of Wongawilli 
Creek lies within the Study Area, as delineated by the 600 m boundary. It 
is important to note that none of the proposed mining operations from 
LW24 to LW29 will take place directly beneath Wongawilli Creek. The total 
length of the creek within the 600 m boundary is estimated to be about 
3.1 km. 

The section of Wongawilli Creek located within the Study Area is 
predicted to experience less than 20 mm vertical subsidence. While the 
creek could experience very low levels of vertical subsidence, it is not 
expected to experience measurable conventional tilts, curvatures or 
conventional strains. 

The maximum predicted total valley -�l�N�]�A�p�N�L���N�9�N�J�p�m���S�a�l���p�U�N���m�N�J�p�V�a�_���a�S��
creek located within the Study Area are 150 mm upsidence and 190 mm 
closure. The predicted valley -�l�N�]�A�p�N�L���N�9�N�J�p�m���w�V�p�U�V�_���p�U�N��Study Area are 
similar to or less than the maximum values further upstream of the Study 
Area, adjacent to Areas 3A and 3B, of 150 mm upsidence and 225 mm 
closure.  
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Subsidence Parameters  MSEC (2007) report for DA3 used in the SIS  MSEC (2025) report for DA3C  Longwalls 24 to 29  

Wongawilli Creek could experience compressive strains due to the valley 
closure movements. The predicted strains have been determined based 
on an analysis of ground monitoring lines for valleys with similar heigh ts 
located at similar distances from previously extracted longwalls in the 
�1�a�q�p�U�N�l�_�����a�A�]�<�N�]�L�‘���A�m���S�a�l���:�a�_�T�A�w�V�]�]�V�����l�N�N�\�• 

���]�V�9�m �-�l�N�L�V�J�p�N�L���p�a���I�N���m�a�^�N���V�^�i�A�J�p���p�a���I�N�p�w�N�N�_���‡�È���A�_�L���•�€�È���a�S���p�U�N���J�]�V�9���]�V�_�N�m���p�U�A�p��
�w�V�]�]���I�N���L�V�l�N�J�p�]�y���^�V�_�N�L���I�N�_�N�A�p�U�•�����]�V�9���]�V�_�N�m���p�U�A�p���w�V�]�]���_�a�p���I�N���L�V�l�N�J�p�]�y���^�V�_�N�L��
�I�N�_�N�A�p�U���A�l�N���q�_�]�V�\�N�]�y���p�a���N�x�U�V�I�V�p���A�_�y���m�V�T�_�V�<�J�A�_�p���V�^�i�A�J�p�m�• 

�3�U�N�l�N���A�l�N���•�„���J�]�V�9�m���p�U�A�p���U�A�v�N���I�N�N�_���V�L�N�_�p�V�<�N�L���w�V�p�U�V�_���p�U�N��Study Area based 
�a�_���p�U�N���ƒ�…�Ñ���A�_�T�]�N���a�S���L�l�A�w�•���3�U�N�m�N���J�]�V�9�m���A�l�N���]�a�J�A�p�N�L���A�]�a�_�T���p�U�N���v�A�]�]�N�y���m�V�L�N�m���a�S��
streams CR36, LC5, LC6, WC26, WC28, WC29 and their tributaries. The 
�J�]�V�9�m���U�A�v�N���I�N�N�_���i�l�N�<�x�N�L���w�V�p�U���p�U�N���]�A�I�N�]���a�S���p�U�N���m�p�l�N�A�^�• 

���]�V�9�m�����0�ƒ�†-CL1, CR36-CL2, WC26-CL2, WC26-CL3, WC28-CL1 and 
WC29-CL1 are located directly above the proposed LW 24 �p�a���‚�‰���A�_�L�����]�V�9�m��
LC6-CL1 and WC26-CL1 are located directly LW22 and LW23. The 
�^�A�x�V�^�q�^���i�l�N�L�V�J�p�N�L���p�V�]�p���S�a�l���p�U�N���J�]�V�9�m���A�I�a�v�N���p�U�N���^�V�_�V�_�T���A�l�N�A���V�m���‚�€���^�^�•�^��
�Ÿ�V�•�N�•���‚�•�€���È���a�l���•���V�_���…�€� �•���3�U�N���^�A�x�V�^�q�^���i�l�N�L�V�J�p�N�L���J�q�l�v�A�p�q�l�N�m���S�a�l���p�U�N�m�N���J�]�V�9�m��
are 0.50 km-1 hogging and saggi ng, which represents minimum radius of 
curvature of 2.0 km.  

���]�V�9�m���!���†-CL2, LC6-CL3 and WC26-CL4 are located outside and adjacent 
to the mining area at minimum distances ranging between 20 m and 75 
m from the proposed longwalls. The maximum predicted tilt for these 
�J�]�V�9�m���V�m���•���^�^�•�^���Ÿ�V�•�N�•���€�•�•���È���a�l���•���V�_���•�€�€�€� �•���3�U�N���^�Aximum predicted 
�J�q�l�v�A�p�q�l�N�m���S�a�l�����]�V�9�m���!���†-CL2 and LC6-CL3 are 0.04 km-1 hogging (i.e. 25 
km radius of curvature) and less than 0.01 km-1 sagging (i.e. greater than 
100 km radius of curvature).   

Rock outcrops and steep 
slopes 

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

Potential DA3 steep slopes are expected to result in cracking of the 
surface soils and possible downhill movements, similar to Dendrobium 
Areas 1 and 2. The greatest surface cracking and downhill movements are 

The rock outcrops and steep slopes are distributed throughout the Study 
Area, and as such, it is anticipated that they will be subjected to the 
projected subsidence impacts.  

 

The maximum predicted total tilt for the rock outcrops and steep slopes is 
40 mm/m (i.e. 4.0 % or 1 in 25). The maximum predicted total 
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Subsidence Parameters  MSEC (2007) report for DA3 used in the SIS  MSEC (2025) report for DA3C  Longwalls 24 to 29  

expected to occur along the steep slopes directly mined beneath and 
adjacent to ridgelines.  

conventional curvatures are 1.0 km-1 hogging and sagging, which 
represents a minimum radius of curvature of 1 km.  

 

The maximum predicted conventional strains for the rock outcrops and 
steep slopes, based on applying a factor of 15 to the maximum predicted 
conventional curvatures, are 15 mm/m tensile and compressive. The 
distribution of the predicted strains due to the mining of the proposed 
longwalls is described in Section 4.4. The predicted strains directly abo ve 
the proposed longwalls are 8 mm/m tensile and compressive based on 
�p�U�N���‰�…���È���J�a�_�<�L�N�_�J�N���]�N�v�N�]�m�• 

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

���p���V�m���q�_�]�V�\�N�]�y���p�U�A�p���^�V�_�N���m�q�I�m�V�L�N�_�J�N���V�_�L�q�J�N�L���m�J�a�q�l���N�9�N�J�p�m���w�a�q�]�L���A�9�N�J�p���p�U�N��
swamps in DA3. 

It is possible that the changes in water level within the swamps could 
impact on the distribution of local vegetation within the swamps. The 
surfaces of the swamps are free draining, and it is not anticipated that 
�m�V�T�_�V�<�J�A�_�p���J�U�A�_�T�N�m���V�_���w�A�p�N�l���]�N�v�N�]�m���w�a�q�]�L��occur as a result of subsidence 
induced tilt.  

Two swamps, Den06 and Den07�‘���U�A�v�N���I�N�N�_���V�L�N�_�p�V�<�N�L���L�V�l�N�J�p�]�y���A�I�a�v�N���p�U�N��
proposed longwalls. Additionally, one swamp, Den153, has been partially 
�V�L�N�_�p�V�<�N�L���A�I�a�v�N���p�U�N���p�A�V�]�T�A�p�N���a�S���p�U�N���i�l�a�i�a�m�N�L���!�:24. Den158  has been 
�V�L�N�_�p�V�<�N�L���A�I�a�v�N���p�U�N���J�a�A�]���i�V�]�]�A�l���•�•�€���^���_�a�l�p�U���a�S���!�:�‚�ƒ�•��Based on a 35° 
angle of draw, three more swamps ( Den140, Den152 , and Den154) are 
located either wholly or partially within the Study Area. Furthermore, 
based on a 600 m boundary, two swamps ( Den139 and Den141) are 
wholly or partially located within the Study Area. 

 

Den07 and Den53 are situated near the bases of the valleys associated 
with the streams. Consequently, these swamps may encounter valley -
�l�N�]�A�p�N�L���N�9�N�J�p�m���A�m���A���l�N�m�q�]�p���a�S���p�U�N���^�V�_�V�_�T���A�J�p�V�v�V�p�V�N�m���A�m�m�a�J�V�A�p�N�L���w�V�p�U���p�U�N��
proposed longwalls. On the other hand, the remaining  swamps within the 
Study Area are situated higher up the valley sides and are thus unlikely to 
�N�x�i�N�l�V�N�_�J�N���q�i�m�V�L�N�_�J�N���a�l���J�a�^�i�l�N�m�m�V�v�N���m�p�l�A�V�_���L�q�N���p�a���v�A�]�]�N�y���J�]�a�m�q�l�N���N�9�N�J�p�m�• 

 

Den06, Den07, and Den153 are located directly or partially above the 
proposed longwalls, with the maximum predicted tilt for these swamps 
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Subsidence Parameters  MSEC (2007) report for DA3 used in the SIS  MSEC (2025) report for DA3C  Longwalls 24 to 29  

being 30 mm/m (or 3. 5% or 1 in 29). The natural grades within the 
swamps are lowest along the streams in the bases of the valleys.  

 

Drainage line LC5 is anticipated to experience reductions in grade, 
possibly leading to a reversal in grade within the boundaries of Den07 
above the main gate of the proposed LW24B. This may result in minor, 
localized increased ponding upstream of these locations and within the 
swamp. In contrast, the areas of the swamp further up the valley sides 
have naturally higher grades, and no reductions in grade away from the 
valley base are predicted.  

 

No predicted reductions in grade are expected along drainage line WC26 
within the extent of Den153 . Similarly, the remaining swamps in the Study 
Area, located outside the mining area, are not anticipated to experience 
reversals in grade. These swamps are predicted to undergo tilts of less 
than 1.0 mm/m (i.e. less than 0.1% or 1 in 1000). Therefore, it is unlikely 
that the levels of ponding or scouring in these swamps would be 
�A�L�v�N�l�m�N�]�y���A�9�N�J�p�N�L���I�y���p�U�N���i�l�N�L�V�J�p�N�L���v�N�l�p�V�J�A�]���m�q�I�m�V�L�N�_�J�N���A�_�L���p�V�]�p�• 

 

���a�w�N�v�N�l�‘���V�p���V�m���i�a�m�m�V�I�]�N���p�U�A�p���m�a�^�N���m�q�l�S�A�J�N���w�A�p�N�l���=�a�w�m���J�a�q�]�L���I�N���L�V�v�N�l�p�N�L��
beneath parts of these swamps due to the dilated strata beneath the 
drainage lines and within Den07 and Den153. The drainage lines 
�q�i�m�p�l�N�A�^���a�S���p�U�N�m�N���m�w�A�^�i�m���p�y�i�V�J�A�]�]�y���=�a�w���L�q�l�V�_�T���A�_�L���m�U�a�l�p�]�y���A�S�p�N�l���l�A�V�_�S�A�]�]��
events. In cases where there is no connective fracturing to any deeper 
�m�p�a�l�A�T�N�‘���V�p���V�m���N�x�i�N�J�p�N�L���p�U�A�p���m�q�l�S�A�J�N���w�A�p�N�l���=�a�w�m���w�V�]�]���l�N-emerge at the limits 
of fracturing and dilation.  
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3.2  Dendrobium Areas 3A, 3B and 3C Terrestrial Ecological Assessments  

Niche was commissioned by I CHPL to prepare Terrestrial Ecological Assessments for proposed LWs within 
DA3A, DA3B and DA3C (Niche 2012, 2019a, 2019b, 2020a, 2020b, 2022).  

The assessments involved flora and fauna surveys within DA3A, DA3B and DA3C which focused on landscape 
features and threatened species sensitive to the impacts of subsidenc e from extraction of proposed longwalls. 
Natural areas sensitive to subsidence included: creeks and dra inage lines, cliffs, rock outcrops, steep slopes, and 
Upland Swamps.  

One threatened flora population of Pultenaea aristata was recorded in an upland swamp in the DA3B Study Area. 
The population estimate was greater than a thousand individuals. The SIS also identified a population of Acacia 
bynoeana consisting of approximately 30 individuals within the DA3B Study Area. A further three threatened 
plant species (Epacris purpurascens var. purpurascens, Cryptostylis hunteriana and Leucopogon exolasius) were 
considered to have habitat in the Study Area. Impacts on these species were assessed within the project’s SIS 
(Biosis 2007a) and were considered likely to be minimal. Seven -Part Tests were carried out for these species 
which concluded that a significant impact was unlikely. Threatened fauna recorded during surveys  includ ed Red-
crowned Toadlet  (Pseudophryne australis), Littlejohn’s Tree Frog (Litoria littlejohni ), Gang-gang Cockatoo  
(Callocephalon fimbriatum ), and Grey-headed Flying Fox  (Pteropus poliocephalus). Fauna impact assessments 
were conducted for 31 threatened fauna, including:  

— Amphibians: Littlejohn’s Tree Frog  (Litoria littlejohni ), Giant Burrowing Frog  (Heleioporus australiacus) and 
Red-crowned Toadlet  (Pseudophryne australis) 

— Birds: Barking Owl  (Ninox connivens), Black Bittern (Ixobrychus flavicollis), Eastern Bristle Bird (Dasyornis 
brachypterus), Eastern Ground Parrot (Pezoporus wallicus wallicus), Grass Owl (Tyto longimembris ), Gang-
gang Cockatoo  (Callocephalon fimbriatum ), Glossy Black Cockatoo (Calyptorhynchus lathami), Masked Owl 
(Tyto novaehollandiae), Sooty Owl (Tyto tenebricosa), and Powerful Owl (Ninox strenua) 

— Mammals: Brush-tailed Rock Wallaby (Petrogale penicillata ), Eastern Pygmy Possum (Cercartetus nanus), 
Long nosed Potoroo ( Potorous tridactylus tridactylus), Southern Brown Bandicoot ( Isoodon obesulus), 
Spotted tail Quoll ( Dasyurus maculatus), Squirrel Glider (Petaurus norfolcensis), Large Bentwing-bat 
(Miniopterus orianae oceanensis ), Little Bentwing-bat (Miniopterus australis), Large-eared Pied Bat 
(Chalinolobus dwyeri ), Eastern Cave Bat (Vespadelus troughtoni ), Eastern False Pipistrelle (Falsistrellus 
tasmaniensis), Golden-tipped Bat ( Kerivoula papuensis), Southern Myotis (Myotis macropus), Greater Broad-
nosed Bat (Scoteanax rueppellii ) and Yellow-bellied Sheathtail -bat (Saccolaimus flaviventris). 

— Reptiles: Broad-headed Snake (Hoplocephalus bungaroides ) and Rosenberg’s Goanna (Varanus rosenbergi) 
— Invertebrates: Giant Dragonfly  (Petalura gigantea). 

Test of Significance assessments concluded that the proposed longwalls wer e likely to have a significant impact 
on local populations of Littlejohn’s Tree Frog  (Litoria littlejohni ), Giant Burrowing Frog  (Heleioporus australiacus), 
Red-crowned Toadlet  (Pseudophryne australis), and Giant Dragonfly  (Petalura gigantea). Subsidence impacts 
were determined as likely for known and potential habitat for t hese species, as they are reliant upon creeks and 
drainage lines, Upland Swamps, ridgelines and rock outcrops . The same conclusion was reached in the SIS 
impact assessments for these species; however, the Stuttering Frog (Mixophyes balbus ) was considered to be 
significantly impacted within the initial SIS whereas it was consid ered unlikely to occur in this assessment.   

Shale Sandstone Transition Forest (SSTF) which is as Critically Endangered Ecological Community (CEEC) under 
the EPBC Act and the BC Act, occurs within the DA3B Study Area. Mining in DA3B was considered unlikely to 
result in any physical landscape, or structural changes which may impact this community. The assessment 
concluded that SSTF is unlikely to be significantly impacted by  the proposed longwalls.  

Coastal Upland Swamps in the Sydney Basin Bioregion, hereafter referred to as Upland Swamps, has been listed 
as an Endangered Ecological Community (E EC) under the BC Act and EPBC Act since the 2007 SIS. A number of 
areas which align to the Upland Swamps TEC (large and small) were recorded within the Study Areas. 
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The outcome of the 2007 SIS considered the likelihood of Upland Swamps being affected to be low. An 
assessment employing the Seven-Part Test under the former TSC Act for Coastal Upland Swamps in the Sydney 
Basin Bioregion was conducted, establishing that a substantial impact on this e cological community is 
improbable. This can be attributed primarily to due to the proportion of swamps likely to be impacted compared 
with swamps within the locality and the severity of impacts predicted . 

A number of recommendations were proposed in relation to terrestrial  ecological values, and included the 
following:  

— On-going monitoring which is currently being undertaken within DA3 should continue. Mon itoring of 
impacts should follow pre -existing methodology. Monitoring to continue targeted surv eys for Littlejohn’s 
Tree Frog (Litoria littlejohni ), Red-crowned Toadlet (Pseudophryne australis) and Giant Dragonfly  (Petalura 
gigantea ). Upland swamp monitoring transects should continue. Transec t and photo point monitoring to be 
included within Upland Swamp Den 35a as this swamp contains a population of  Pultenaea aristata.  

— Visual comparison of photo point monitoring undertaken at each up land swamp site should also continue 
from marked monitoring points.  

— Mapping of microhabitats such as pools along streams, as current ly performed by I CHPL for DA3, should be 
extended to include the Study Area . 

— All remediation works should include appropriate measures to min imise environmental impacts. This 
includes avoiding the spread of Chytrid Fungus following the NPW S guidelines (DECC 2008).  

— The implementation of any mitigation measures should include mon itoring to confirm the success of any 
implemented measures.  

— Surface cracking within woodland or forested areas where significant  fauna entrapment is likely should be 
mitigated in order to minimise fauna entrapment.  

3.3  Dendrobium Terrestrial Ecology Monitoring Program  

Annual Reporting (Biosis 2016, Biosis 2019, Niche 2021, Niche 2 022, Niche 2023, Niche 2024 , Niche 2025) 
documents the ecological monitoring program undertaken within Dendrobium Areas 2 (11 years), 3A (22 years), 
3B (22 years) and 3C (2 years). Subsidence related impacts following mining in these areas in clude lowering of 
shallow groundwater in Upland Swamps and loss or alteration in the quality of pool water for first and second 
order streams. 

The following ecological features are monitored as part of the te rrestrial ecology program:  

— Vegetation condition within Upland Swamps in DA2, DA3A , DA3B and DA3C (using the proxies of swamp 
extent, species composition, total species richness [TSR]). The aim of the Upland Swamp monitoring is to 
assess the condition of swamps and note any identifiable impacts attributable to mining practi ces. 

— Littlejohn's Tree Frog along streams in DA3A , DA3B and DA3C (number of individual frogs within different 
life-stages, habitat such as breeding pool characteristics).  The aim of the Littlejohn’s Tree Frog monitoring is 
to assess species habitat and population detections and note any identifiable habitat impacts attributable to 
mining practices. 

As part of the monitoring program, L iDAR mapping of the Upland Swamp extents is also undertaken. This 
detailed mapping of the upland swamp boundaries was used in  the current assessment and includes DA3C.  

The following summarises the latest findings of the vegetation monit oring program (Niche 2025): 

Upland Swamps 

The 2024 iteration of the monitoring program has continued to evidence similar trends  in decline  of ecological 
value to that of recent monitoring years (Niche 2021, Niche 2022a , Niche 2024 ). Overall , the 2024 assessments of 
swamp extent  identified  stabilised extents or minor reductions in areas between 2022 and 2024 (Niche 2025), 
reflecting years of generally above average or average rainfall in this period . Ecological monitoring was 
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completed in Area  DA3C for the second time in 2024, with TARPs to be assessed in the subsequent year of 
monitoring for the first time (2025) . 

Long-term t rends across swamps in recent years have indicate d declining TSR levels post-mining for the majority 
of Impact swamps and Control swamps , in particular since the drought (2016 – 2019). Compositional changes 
showed trends of the loss of flora species, generally (but not en tirely) those with a preference for ‘wet 
environments’ . Although  it was reasonable to expect natural species turnover to occur at a swamp, especially 
after an extended drought period, the overall patterns of chang e identified were suggestive of either declining 
swamp condition (die back or die off of swamp dependent specie s), or vegetation community  transition.  

Niche (2024) concluded that impacts to swamp vegetation assem blages are apparent at the majority of those 
swamps that have been directly mined beneath, with the nature of change to swamps following mining variable 
in nature. Although it is noted that while  the majority of swamps have recorded at least one TARP trigger as p art 
of the program previously, a relatively small number of TARP t riggers were recorded in 2024  (Niche 2025). TARPs 
were recorded at f our of the thirteen Impact Upland Swamps, for species composition only, in 2024. This may 
reflect the higher rainfall levels in 2024, and in general sinc e 2020. It is notable that TSR levels stabilised and 
increased in many of the Upland Swamps in 2024 (Impact and Control) , which may indicate a level of emerging 
recovery following trending declines, or temporary amelioration . Some indicators of minor increases in detection 
of key species have also been identified, with changes in swamp extent also being relative ly stable. This may 
reflect the more ‘nominal’ co nditions over the last monitoring period in contrast to the drou ght between 2016 -
2019 and years of significantly above average rainfall 2020 -2022 that likely resulted in more significant changes 
to swamp assemblages and swamp extents, and also a greater numb er of TARP triggers. Further monitoring will 
assist in understanding whether any further indicators of recover y are recorded and  assist in understanding post -
mining sensitivity to environmental changes.  

Breakpoint analysis has tended to present a more complex picture of temporal trends and  their relationship to 
mining  (Niche 2024, 2025). Many trending declines in TSR and species detection appear to have commenced 
either pre - or at some years post-mining. Declining TSR levels and Swamp extents recorded at the Control 
swamps have been indicative of other factors  that may be contributing to declining swamp conditions  (i.e. 
shifting  climatic conditions  and the 2016-2020 drought ). 

Threatened frogs – Littlejohn’s Tree Frog 

Collectively , the Control transects within the Program generally support more favourable breeding habitat for 
Littlejohn’s Tree Frog, with the Control transects typically feat uring overall deeper pools with  less pool variation 
than the Impact sites. Whilst Littlejohn’s Tree Frog amplexus and egg deposition may occu r within pools of any 
size, adult individuals  generally indicate a preference for deeper, which are more likely to support tadpole 
metamorphosis due to longer hydroperiods  (Niche 2023).  

The Control transects were presumably incorporated into the P rogram due to the presence of known Littlejohn’s 
Tree Frog habitat and breeding populations.  Regardless of the observed bias in pool depth (as a readily 
estimated proxy for pool size), Littlejohn’s Tree Frog have been o bserved consistently from both Control and 
Impact sites and therefore changes due to longwall mining at Impact sites remain observable and valid 
comparisons are able to be made between Control and Impact sites. 

Littlejohn’s Tree Frog may preferentially select smaller breedi ng pools associated with upstream swamps due to 
the limited number of suitable pools in other streams across the mining domain . Given observed patterns of 
limited water retention at Impact sites post -mining, it is likely that mining is having an impact on frog 
reproduction due to decreased Tadpole survivorship and a reduct ion in the extent of preferred habitats.  
Observed patterns of cracking and limited water retention as wel l as analysis of swamp piezometric data 
indicates greater and more obvious hydrological impacts within areas directly mined beneath.  

In 2024, TARPs were triggered at eight  of the 20 Impact monitoring  transects, a smaller number than in some 
recent years, reflecting the above average rainfall conditions  prior to and during the survey period. Of the eight 
transects where TARP levels have been recorded, ongoing breeding  activity at some level has been recorded at 
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all but one transect (LA2, where minor breeding activity has been identified downstream of i mpacted pools ). The 
level of ongoing breeding activity  cannot be directly contrasted to ‘pre -mining’ condition at all transects, but 
where this is possible, breeding activity ranges between comparable, or decl ined post -mining in the detection 
data.  

Above average rainfall conditions in 2022  and 2024 served to ameliorate some of the observed impacts 
previously recorded (e.g. flocculant and reduced pool levels) . Although these  indicators of impact were observed 
to return in 2023 following low rainfall levels in the winter period  and would be anticipated to return in the future 
under reduced rainfall conditions . 

3.4  Geographic review of mining effects on Upland Swamps at Dendrobium Mine  

A review of piezometer data used for detection of impacts to swam ps throughout the Dendrobium area has been 
conducted (Watershed HydroGeo 202 4) which concluded:  

— Swamp piezometers  within  70 m from extracted longwalls at Dendrobium are likely to exhibit a response to 
mining (i.e. a hydrological or hydrogeological response), be tha t through  a reduction in the water table to 
below pre -mining levels and/or increased recession (drainage) rate  (Watershed HydroGeo 20 24). 

— Four main zones are identified from the data:  

— Piezometers above the goaf - essentially certain to be impacted (97%);  
— Piezometers within 1 to 75 m from goaf also highly likely to be impacted ( ~86-92%) (11 in 12 to 60 m 

or 12 in 14 for distances to 75 m);  
— Piezometers between 75 -120 m from goaf have a 40% probability of being affected. This is based on 

2 out of 5 showing an impact at 75 -120 m); and 
— No swamp piezometers observed as impacted beyond 120 m (0 out of  40 to 400 m thus far). 

A systematic review of Upland Swamp impacts in the Dendrobiu m Mine area was undertaken by Watershed 
Hydrogeo (202 5). The assessment identified shallow groundwater piezometers exhibitin g evidence of impacts 
from previous mining (based on any of the above criteria) and d erived an empirical relationship between the 
distance from an extracted longwall and the proportion of impa cted piezometers within that distance.  

The study found that almost all shallow piezometers (97%) that ar e directly mined under by longwalls extracted in 
Dendrobium Area 3A and 3B show responses to mining. For shallow  swamp piezometers located outside the 
longwall footprint, the proportion of piezometers impacted decre ases with distance from the longwall margin:  

— Between 1 and 75 m from the longwall margin: 86 – 92% of piezometers show evidence of impact.  
— Between 75 - 120 m from the longwall margin: 40% of piezometers show evidence of impact.  
— Beyond 120 m from the longwall margin: No piezometers show ev idence of impact . 

Furthermore, the analysis found that the severity of the impact res ponse, in terms of the effect on recession rate 
and period saturation, generally dec reased with distance from the longwall margin.  The study found  no clear 
evidence that the distance relationship differed for piezometers loc ated adjacent to the long edge versus the 
short edge of a longwall.   

The above findings are important with regard to assessing the likely extent of impacts to swamp communities.  

3.5  Relevant reviews considered in this report  

The following reviews have been considered in the current study:  

— Impacts of Underground Coal Mining on Natural Features in t he Southern Coalfield (Southern Coalfield 
Inquiry) (DOP 2008) 

— Upland Swamp Environmental Assessment Guidelines, Guidance for  the Underground Mining Industry 
Operating in the Southern and Western Coalfields ( OEH 2012) 
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— Independent Expert Panel for Mining in the Catchment Report: P art 2. Coal Mining Impacts in the Special 
Areas of the Greater Sydney Water Catchment (IEPMC 2019). 

Key findings of the above reviews (as relevant to this assessment) are shown in Table 3. 

Table 3: Key findings of relevant reviews  

Southern Coalfield Inquiry (NSW DoP 2008) 

Environmental assessments should include a minimum of 2 years of basel ine data, collected at an appropriate frequency 
�A�_�L���m�J�A�]�N���i�l�a�v�V�L�N�L���S�a�l���m�V�T�_�V�S�J�A�_�p���_�A�p�q�l�A�]���S�N�A�p�q�l�N�m�• 

Development of improved regional and �J�q�^�q�]�A�p�V�v�N���L�A�p�A���m�N�p�m���S�a�l���p�U�N���_�A�p�q�l�A�]���S�N�A�p�q�l�N�m���a�S���p�U�N���1�a�q�p�U�N�l�_�����a�A�]�S�N�]�L�• 

�
�N�S�a�l�N�����S�p�N�l�����a�_�p�l�a�]�����^�i�A�J�p���Ÿ�
������� ���m�p�q�L�y���V�m���J�a�_�m�V�L�N�l�N�L���p�U�N���^�a�m�p���A�i�i�l�a�i�l�V�A�p�N���L�N�m�V�T�_���S�a�l���^�A�_�y���V�^�i�A�J�p���m�p�q�L�V�N�m�•�����i�i�l�a�i�l�V�A�p�N��
replication in both impact (directly above the mine) and control (outside direct impact zone) sites is required in 
monitoring programs s �a���_�A�p�q�l�A�]���v�A�l�V�A�I�V�]�V�p�y���J�A�_���I�N���L�N�p�N�l�^�V�_�N�L�• 

���_�v�V�l�a�_�^�N�_�p�A�]���A�m�m�N�m�m�^�N�_�p�m���m�U�a�q�]�L���V�_�J�]�q�L�N���V�L�N�_�p�V�S�J�A�p�V�a�_���A�_�L���A�m�m�N�m�m�^�N�_�p���a�S���m�V�T�_�V�S�J�A�_�J�N���S�a�l���A�]�]���_�A�p�q�l�A�]���S�N�A�p�q�l�N�m���]�a�J�A�p�N�L��
�w�V�p�U�V�_���†�€�€���^���a�S���p�U�N���N�L�T�N���a�S���m�N�J�a�_�L�A�l�y���N�x�p�l�A�J�p�V�a�_�• 

�0�V�m�\���"�A�_�A�T�N�^�N�_�p���?�a�_�N�m���m�U�a�q�]�L���I�N���V�L�N�_�p�V�S�N�L���S�a�l���A�]�]���m�V�T�_�V�S�J�A�_�p���_�A�p�q�l�A�]���S�N�A�p�q�l�N�m�‘��which are sensitive to valley closure and 
�q�i�m�V�L�N�_�J�N�‘���V�_�J�]�q�L�V�_�T���l�V�v�N�l�m�‘���m�V�T�_�V�S�J�A�_�p���m�p�l�N�A�^�m���Ÿ�ƒ�l�L���a�l�L�N�l���a�l���A�I�a�v�N���V�_���p�U�N���1�p�l�A�U�]�N�l���m�p�l�N�A�^���J�]�A�m�m�V�S�J�A�p�V�a�_� �‘���m�V�T�_�V�S�J�A�_�p���J�]�V�Sf 
�]�V�_�N�m�‘���m�V�T�_�V�S�J�A�_�p���a�v�N�l�U�A�_�T�m���A�_�L���v�A�]�]�N�y���V�_�S�]�]���m�w�A�^�i�m�• 

���i�i�l�a�v�N�L���^�V�_�V�_�T���w�V�p�U�V�_���V�L�N�_�p�V�S�N�L���0�V�m�\���"�A�_�A�T�N�^�N�_�p���?�a�_�N�m���Ÿ�A�_�L���i�A�l�p�V�J�q�]�A�l�]�y���V�_���i�l�a�x�V�^�V�p�y���p�a���U�V�T�U�]�y���m�V�T�_�V�S�J�A�_�p natural 
features) should be subject to increased monitoring and assessment requ irements which address subsidence effects, 
�m�q�I�m�V�L�N�_�J�N���V�^�i�A�J�p�m���A�_�L���N�_�v�V�l�a�_�^�N�_�p�A�]���J�a�_�m�N�k�q�N�_�J�N�m�•�� 

The requirements should also address reporting procedures for back analy sis and comparison of actual versus predicted 
effects and impacts, in �a�l�L�N�l���p�a���l�N�v�V�N�w���p�U�N���A�J�J�q�l�A�J�y���A�_�L���J�a�_�S�L�N�_�J�N���]�N�v�N�]�m���a�S���p�U�N���i�l�N�L�V�J�p�V�a�_���p�N�J�U�_�V�k�q�N�m���q�m�N�L�• 

Upland Swamps Environmental Assessment Guidelines (OEH 2012) 

All underground mining proposals and operations that have the potential to impact on Upland Swamps demonstrate how 
�p�U�N�y���U�A�v�N���A�i�i�]�V�N�L���p�U�N���4�i�]�A�_�L���1�w�A�^�i�����_�v�V�l�a�_�^�N�_�p�A�]�����m�m�N�m�m�^�N�_�p�����q�V�L�N�]�V�_�N�• 

���^�i�A�J�p�m���p�a���m�w�A�^�i�m���a�S���®�m�i�N�J�V�A�]���m�V�T�_�V�S�J�A�_�J�N���m�p�A�p�q�m�¯���A�l�N���A�v�a�V�L�N�L�• 

���^�i�A�J�p�m���a�_���4�i�]�A�_�L���1�w�A�^�i�m���Ÿ�_�a�p���a�S���m�i�N�J�V�A�]���m�V�T�_�V�S�J�A�_�J�N���m�p�A�p�q�m� ���A�l�N���^�V�_�V�^�V�m�N�L���A�m���S�A�l���A�m���i�a�m�m�V�I�]�N�• 

Monitoring undertaken by the underground mining industry to understand subside nce effects, impacts and 
�N�_�v�V�l�a�_�^�N�_�p�A�]���J�a�_�m�N�k�q�N�_�J�N�m���V�m���T�l�N�A�p�]�y���V�^�i�l�a�v�N�L�• 

Adaptive management should be implemented to provide a systematic proce ss for continually detecting impacts, 
�v�A�]�V�L�A�p�V�_�T���i�l�N�L�V�J�p�V�a�_�m���A�_�L���V�^�i�l�a�v�V�_�T���^�V�_�V�_�T���a�i�N�l�A�p�V�a�_�m���p�a���i�l�N�v�N�_�p���S�q�l�p�U�N�l���V�^�i�A�J�p�m�•�����J�p�V�v�N���A�L�A�i�p�V�v�N���^�A�_�A�T�N�^�N�_�p���q�m�q�A�]�]�y��
involves a comparison of mana �T�N�^�N�_�p���a�i�p�V�a�_�m���A�_�L���A���J�a�_�m�J�V�a�q�m���V�_�v�N�m�p�^�N�_�p���V�_���]�N�A�l�_�V�_�T���I�y���N�x�i�N�l�V�^�N�_�p�A�p�V�a�_�• 

Effective and rigorous monitoring, evaluation, and reporting on management p erformance and ecological and 
hydrological impacts are required to inform the adaptive management pro cess and should be integrated into core 
management systems in a consistent way �A�J�l�a�m�m���V�_�L�q�m�p�l�y�• 

Management measures are to include contingency plans that allow for any unfore seen circumstances, particularly given 
the uncertainty inherent in the assessment of subsidence impacts, such as non -systematic subsidence (valley closure and 
�q�i�m�V�L�N�_�J�N� �• 



 

 Dendrobium Area 3C – Longwalls 24-29 36 

�-�l�V�a�l���p�a���q�_�L�N�l�T�l�a�q�_�L���^�V�_�V�_�T���i�l�a�i�a�_�N�_�p�m���i�l�N�i�A�l�V�_�T���A�_���N�_�v�V�l�a�_�^�N�_�p�A�]���A�m�m�N�m�m�^�N�_�p���p�U�N�l�N���V�m���A���_�N�N�L���p�a���T�A�p�U�N�l���I�A�m�N�]�V�_�N���L�A�p�A�•��
Initial steps in the collection of baseline data on Upland Swamps may inclu de desktop studies to identify the location of 
the Upland Swamp �m���Ÿ�N�•�T�•���p�U�l�a�q�T�U���v�N�T�N�p�A�p�V�a�_���^�A�i�i�V�_�T� ���A�_�L���p�U�N���V�L�N�_�p�V�S�J�A�p�V�a�_���a�S���\�N�y���p�U�l�N�A�p�N�_�V�_�T���i�l�a�J�N�m�m�N�m���A�_�L���4�i�]�A�_�L��
�1�w�A�^�i�m���]�V�m�p�N�L���q�_�L�N�l���_�A�p�V�a�_�A�]���A�_�L���m�p�A�p�N���]�N�T�V�m�]�A�p�V�a�_�•���� 

Independent Expert Panel for Mining in the Catchment Report: Part 2. Coal Mining Impacts in the Special Areas of the 
Greater Sydney Water Catchment (IEPMC 2019) 

�!�a�_�T�w�A�]�]���^�V�_�V�_�T���L�V�l�N�J�p�]�y���q�_�L�N�l���m�w�A�^�i�m���V�_���p�U�N���1�a�q�p�U�N�l�_�����a�A�]�S�N�]�L���J�A�_���l�N�m�q�]�p���V�_���m�V�T�_�V�S�J�A�_�p���J�U�A�_�T�N�m���p�a���m�w�A�^�i���U�y�L�l�a�]�a�T�y��
and redirection of surface runoff, which �p�U�N���-�A�_�N�]���J�a�_�m�V�L�N�l�m���A�l�N���v�N�l�y���]�V�\�N�]�y���V�l�l�N�v�N�l�m�V�I�]�N�•�� 

Despite decades of monitoring, mining -induced changes to upland swamp vegetation communities are still not abl e to 
�I�N���J�]�N�A�l�]�y���L�V�S�S�N�l�N�_�p�V�A�p�N�L���S�l�a�^���_�A�p�q�l�A�]���J�U�A�_�T�N�m�•���9�N�T�N�p�A�p�V�a�_���J�U�A�_�T�N���A�m�m�N�m�m�^�N�_�p���p�a���L�A�p�N���L�a�N�m���_�a�p���i�l�a�v�V�L�N���A���J�]�N�A�l���A�_�L���p�V�^�N�]�y��
measure of possible �J�U�A�_�T�N�m���V�_���N�J�a�m�y�m�p�N�^���S�q�_�J�p�V�a�_�A�]�V�p�y���a�S���p�U�N���4�i�]�A�_�L���1�w�A�^�i�m�•���3�U�V�m���^�N�A�_�m���p�U�A�p���V�p���U�A�m���I�N�N�_���a�S���]�V�^�V�p�N�L��
�v�A�]�q�N���A�m���A���i�N�l�S�a�l�^�A�_�J�N���V�_�L�V�J�A�p�a�l�•���3�U�V�m���^�A�y���I�N���l�N�m�a�]�v�N�L���V�_���i�A�l�p���I�y���J�U�A�_�T�N�m���V�_���^�N�p�U�a�L�a�]�a�T�y�•���/�q�A�_�p�V�p�A�p�V�v�N���^�a�_�V�p�a�l�V�_�T���L�A�p�A��
should be supplemented by an overview of �p�U�N���w�U�a�]�N���m�w�A�^�i���A�_�L���A�m�m�N�m�m�^�N�_�p���a�S���J�U�A�_�T�N�m���V�_���I�V�a�^�A�m�m�•���4�m�N���a�S���p�A�l�T�N�p�N�L��
obligate swamp -dependent species (either plants or animals) may be a more reliable and timelier  indicator of ecological 
�J�a�_�m�N�k�q�N�_�J�N�m���p�U�A�_���^�N�A�m�q�l�N�m���m�q�J�U���A�m���p�a�p�A�]���m�i�N�J�V�N�m���l�V�J�U�_�N�m�m���a�S���v�N�T�N�p�A�p�V�a�_�•�����a�w�N�v�N�l�‘���p�U�N���L�N�J�A�L�A�]���_�A�p�q�l�N���a�S���^�A�_�y���J�U�A�_�T�N�m��
still remains a barrier to distinguishing between mining -�V�_�L�q�J�N�L���v�A�l�V�A�p�V�a�_�m���A�_�L���_�A�p�q�l�A�]���v�A�l�V�A�p�V�a�_�m�• 

���x�V�m�p�V�_�T���3���0�-�m���L�N�S�_�N���N�J�a�m�y�m�p�N�^���S�q�_�J�p�V�a�_�A�]�V�p�y���i�l�N�L�a�^�V�_�A�_�p�]�y���I�y���J�a�_�m�N�k�q�N�_�J�N�m���Ÿ�v�N�T�N�p�A�p�V�a�_���J�U�A�_�T�N���A�_�L���N�l�a�m�V�a�_� ���p�U�A�p���^�A�y��
�p�A�\�N���y�N�A�l�m���a�l���L�N�J�A�L�N�m���p�a���I�N���^�N�A�m�q�l�A�I�]�N���A�_�L���J�]�N�A�l�]�y���m�N�i�A�l�A�I�]�N���S�l�a�^���_�A�p�q�l�A�]���v�A�l�V�A�p�V�a�_�•���1�w�A�^�i�m���A�l�N���T�l�a�q�_�L�w�A�p�N�l-
�L�N�i�N�_�L�N�_�p���N�J�a�m�y�m�p�N�^�m�•���3�U�N�l�N�S�a�l�N, a change in piezometric levels should be the primary gauge of impa cts on the 
�N�J�a�m�y�m�p�N�^�•�����S���^�A�V�_�p�N�_�A�_�J�N���a�S���N�J�a�m�y�m�p�N�^���S�q�_�J�p�V�a�_�A�]�V�p�y���V�m���p�a���I�N���^�A�_�L�A�p�N�L���S�a�l���A�_�y���m�w�A�^�i�‘���p�U�N�_���i�V�N�|�a�^�N�p�l�V�J���v�A�l�V�A�p�V�a�_���^�q�m�p��
�I�N���q�m�N�L���_�a�p���a�_�]�y���V�_���3���0�-�m���I�q�p���A�]�m�a���V�_���i�N�l�S�a�l�^�A�_�J�N���^�N�A�m�q�l�N�m�• 

Future swamp monitoring and modelling programs should be designed to:  

Provide a hydrological balance for representative swamps, sufficient to identif y any mining-induced changes in soil 
moisture and in baseflow down the exit stream; and to provide vertical leakage rates as inpu ts to groundwater models, in 
order to quantify how much of the leakage is diverted back into the catchment or elsew here.  

Link any changes in swamp vegetation to changes in water table position, soi l moisture content and soil organic carbon 
content.  

Identify the presence of and any changes in obligate swamp fauna such as the G iant Dragonfly (Petalura gigantea). 

Annual performance reports, end -of-panel reports and reports on studies required by development consent c onditions, 
should:  

Integrate hydrological and ecological impact and consequence assessments  

Include discussion of the inter -related changes in hydrological and ecological consequences for swamps, rather than  
having only discrete chapters on each  

Include results for the entire period of monitoring, rather than just the previous year, that sh ould be assessed, not only for 
the current mining area but for previous mining domains.  

�0�N�^�N�L�V�A�p�V�a�_���m�U�a�q�]�L���_�a�p���I�N���l�N�]�V�N�L���q�i�a�_���S�a�l���S�N�A�p�q�l�N�m�‘���V�_�J�]�q�L�V�_�T���w�A�p�N�l�J�a�q�l�m�N�m���A�_�L���m�w�A�^�i�m�‘���p�U�A�p���A�l�N���U�V�T�U�]�y���m�V�T�_�V�S�J�A�_�p���a�l���a�S��
�m�i�N�J�V�A�]���m�V�T�_�V�S�J�A�_�J�N���Ÿ�A�m���i�N�l���p�U�N���T�q�V�L�A�_�J�N���i�l�a�v�V�L�N�L���I�y���p�U�N���-�]�A�_�_�V�_�T�����m�m�N�m�m�^�N�_�p�����a�^�^�V�m�m�V�a�_���-�A�_�N�]�m���S�a�l���p�U�N���"�N�p�l�a�i�a�]�V�p�A�_��
Coal Project and t �U�N���
�q�]�]�V���1�N�A�^���%�i�N�l�A�p�V�a�_�m���-�l�a�[�N�J�p� �•�� 

Consent conditions for Dendrobium Mine issued in 2008 in relation to offset ting impacts on swamps do not appear to 
have foreseen the scale of impacts occurring today but have been subseque ntly addressed by a Strategic Biodiversity 
�%�S�S�m�N�p���A�i�i�l�a�v�N�L���V�_���‚�€�•�†�•�� 

�3�U�N�l�N���V�m���v�N�l�y���]�V�^�V�p�N�L�‘���V�S���A�_�y�‘���m�J�a�i�N���S�a�l���l�N�^�N�L�V�A�p�V�_�T���S�l�A�J�p�q�l�N���_�N�p�w�a�l�\�m���I�N�_�N�A�p�U���m�w�A�^�i�m�•���3�U�N�l�N�S�a�l�N�‘���V�_���J�V�l�J�q�^�m�p�A�_�J�N�m���w�U�N�l�N��
�V�p���V�m���L�V�S�S�J�q�]�p�‘���V�S���_�a�p���V�^�i�a�m�m�V�I�]�N�‘���p�a���L�N�m�V�T�_���A���v�V�A�I�]�N���^�V�_�V�_�T���]�A�y�a�q�p���p�U�A�p���A�v�a�V�L�m���V�^�i�A�J�p�V�_�T���m�w�A�^�i�m���A�_�L���^�V�_�V�_�T���V�m���p�a���i�l�a�J�N�N�L�‘��
there is li ttle option other than to consider offsets as compensation for the conseq uences of negative environmental 
�V�^�i�A�J�p�m���a�_���m�w�A�^�i�m�• 
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All future mine approvals in the Special Areas should include perform ance measures related to measured changes in 
groundwater pressure and/or pressure gradients where these have the  potential to impact on surface water diversions or 
�]�a�m�m�N�m�• 

 

The proposal is consistent with the recommendations of these report s due to the following proposed actions:  

— Subsidence prediction reports and environmental studies hav e been used to determine potential impacts for 
DA3C 

— Potential impacts to Upland Swamps have been determined  
— Long-term monitoring of natural features in DA3 is currently underta ken including Upland Swamps, 

piezometric variation and targeted surveys of Littlejohn’s Tree Frog and Giant Dragonfly. It is recommended 
these programs continue and are expanded to new longwalls within DA3C 

— Additional management and mitigation measures have been recomm ended in this report and the SIS.  
 

3.6  Databases  

Databases used in the preparation of this report include:  

— OEH BioNet, Atlas of NSW Wildlife and Vegetation Information system  (VIS) flora surveys (OEH 2024c) 
(accessed October 2024 ) 

— Threatened Species Profiles for threatened species, endangered pop ulations and threatened ecological 
communities (TECs) listed under the BC Act (OEH 2024b) 

— Commonwealth  DCCEEW EPBC Act Protected Matters Report (Commonwealth DCCEEW 2024b ) (accessed 
October 2024 ). 

Threatened species recorded in previous assessments have been supplie d to Conservation Programs, Heritage 
and Regulation Group (CPHR) (and its predecessors) for inclusion in the BioNet Atlas of NSW Wildlife threatened 
species database which has been consulted for this assessment. Further records of threatened species were 
obtained from the SIS (Biosis 2007a), and from the previous stud ies listed in Section 3. 
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4 Field survey  
4.1  Previous survey effort  

This section identifies the extensive surveys which have been conducted within DA3 and surrounds. The survey 
effort from the SIS (Biosis 2007a) and previous surveys within DA3 has been summarised in Table 4. Areas 
previously surveyed within the current Study Area as part of the SIS (Biosis 2007a) and ongoing monitoring 
(Niche 2024), have been identified in Table 5 and Table 6. 

Table 4: Approximate total hours of SIS survey effort and other previous  surveys in DA3  

Survey method  Total hours  

�9�N�T�N�p�A�p�V�a�_���k�q�A�L�l�A�p�m���A�_�L���p�l�A�_�m�N�J�p�m �„�„���i�N�l�m�a�_���U�a�q�l�m���V�_���1���1�‘���A�_�L���…�‚�ƒ�•�…�€���i�N�l�m�a�_���U�a�q�l�m���V�_��
previous surveys (�…�†�‡�•�…�€���i�N�l�m�a�_���U�a�q�l�m���V�_���p�a�p�A�]� �•�� 

�9�N�T�N�p�A�p�V�a�_���v�A�]�V�L�A�p�V�a�_���A�_�L���3�A�l�T�N�p�N�L���m�q�l�v�N�y�m���S�a�l���p�U�l�N�A�p�N�_�N�L��
plant species  

�‚�„�„�•�…���i�N�l�m�a�_���U�a�q�l�m���V�_���1���1���A�_�L���•�„�‡���U�a�q�l�m���V�_���i�l�N�v�V�a�q�m��
surveys �Ÿ�ƒ�‰�•�•�…�€���i�N�l�m�a�_���U�a�q�l�m���V�_���p�a�p�A�]�  

Plot based surveys for Pultenaea aristata population count  14 person hours in SIS  

Diurnal bird survey  �‚�ˆ�‰�•�…���i�N�l�m�a�_���U�a�q�l�m���V�_���i�l�N�v�V�a�q�m���m�q�l�v�N�y�� 

Nocturnal frog survey  312 person hours in previous survey  

Bat Detection  68 Trap nights in previous survey  

Harp Trap 24 Trap nights in previous survey  

Arboreal Elliot Traps (Small)  72 Trap nights in previous survey  

Arboreal Elliot Traps (Large)  72 Trap nights in previous survey  

Arboreal hair tubes  303 Trap nights in previous survey  

Cage traps 360 Trap nights in previous survey  

Diurnal bird surveys  �•�ƒ�•�ˆ�ˆ���i�N�l�m�a�_���U�a�q�l�m���V�_���J�q�l�l�N�_�p���m�q�l�v�N�y 

Diurnal herpetofauna Search  �„�†�•�€�ƒ���i�N�l�m�a�_���U�a�q�l�m 

Diurnal call playback  �‚�•�€�…���i�N�l�m�a�_���U�a�q�l�m���V�_���i�l�N�v�V�a�q�m���m�q�l�v�N�y 

Frog habitat search  47 person hours  

Nocturnal watercourse search  73 person hours in previous survey  

Spotlighting  64 person hours in previous survey  

Nocturnal call playback  52 person hours in previous survey  

Frog call/Song Meter  228 trap nights  

Habitat mapping  8 person hours  
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Table 5: Previous survey effort of swamps in Study Area  

Site Swamp 
characteristics 

Position of highest 
impact area 

Previous vegetation survey Previous fauna 
survey 

Den06 Small simple swamp Partially above LW25A 
and directly above 
LW26 

Previous vegetation surveys 
were completed (vegetation 
validation and dominant 
species observations) as part 
of a previous assessment. 

N/A  

Den07 Large complex swamp  Directly above LW24B 
and LW23 and partially 
above LW22 

Previous vegetation surveys 
were completed (vegetation 
validation and dominant 
species observations) as part 
of a previous longwall 
assessment. 

Diurnal frog habitat 
searches and 
nocturnal frog 
searches. 

���V�A�_�p���L�l�A�T�a�_�=�y��
searches. 

Den139  Small simple swamp 560 m west of LW28, 
crossing the Study Area 
based on the 600 m 
boundary  

Previous vegetation surveys 
were completed (vegetation 
validation and dominant 
species observations) as part 
of a previous assessment. 

N/A  

Den140  Small simple swamp 185 m west of LW25A Previous vegetation surveys 
were completed (vegetation 
validation and dominant 
species observations) as part 
of a previous assessment. 

N/A  

Den141  Small simple swamp 270 m west of LW25A Previous vegetation surveys 
were completed (vegetation 
validation and dominant 
species observations) as part 
of a previous assessment. 

N/A  

Den152  Small simple swamp 230 m west of LW25A Previous vegetation surveys 
were completed (vegetation 
validation and dominant 
species observations) as part 
of a previous assessment. 

N/A  

Den153  Small simple swamp Above tailgate of 
LW24A and partially 
above LW23 

Previous vegetation surveys 
were completed (vegetation 
validation and dominant 
species observations) as part 
of a previous assessment. 

N/A  

Den154  Small simple swamp 205 m south-east of 
LW24B 

Previous vegetation surveys 
were completed (vegetation 
validation and dominant 
species observations) as part 
of a previous longwall 
assessment. 

Diurnal frog habitat 
searches and 
nocturnal frog 
searches. 

Den158  Small simple swamp 110 m north of LW23, 
340 m east of LW24A 
and 20 m west of 
LW24B 

N/A  N/A  
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Table 6: Previous survey effort of natural features in Study Area  

Stream Stream order Position of highest 
impact area 

Previous vegetation 
survey 

Previous fauna 
survey 

Wongawilli Creek 3 Angle of draw and 600 
m Study Area boundary  

Previous vegetation 
surveys were completed 
(vegetation validation 
and dominant species 
observations) as part of a 
previous longwall 
�A�m�m�N�m�m�^�N�_�p�• 

Diurnal frog habitat 
searches and 
nocturnal frog 
�m�N�A�l�J�U�N�m�• 

Spotlighting on foot 
�Ÿ�^�A�^�^�A�]�m�‘���I�V�l�L�m�¯��
�l�N�i�p�V�]�N�m� �• 

LC5 2 Mined beneath  (LW24B 
and LW25B), Angle of 
draw and 600 m Study 
Area boundary  

Previous vegetation 
surveys were completed 
(vegetation validation 
and dominant species 
observations) as part of a 
previous longwall 
�A�m�m�N�m�m�^�N�_�p�• 

Diurnal frog habitat 
searches and 
nocturnal frog 
�m�N�A�l�J�U�N�m�• 

Spotlighting on foot 
�Ÿ�^�A�^�^�A�]�m�‘���I�V�l�L�m�¯��
�l�N�i�p�V�]�N�m� �• 

LC6 1 Angle of draw and 600 
m Study Area boundary  

Previous vegetation 
surveys were completed 
(vegetation validation 
and dominant species 
observations) as part of a 
previous longwall 
�A�m�m�N�m�m�^�N�_�p�• 

Diurnal frog habitat 
searches and 
nocturnal frog 
�m�N�A�l�J�U�N�m�• 

Spotlighting on foot 
�Ÿ�^�A�^�^�A�]�m�‘���I�V�l�L�m�¯��
�l�N�i�p�V�]�N�m� �• 

WC24 2 600 m Study Area Previous vegetation 
surveys were completed 
(vegetation validation 
and dominant species 
observations) as part of a 
previous longwall 
�A�m�m�N�m�m�^�N�_�p�• 

Diurnal frog habitat 
searches and 
nocturnal frog 
�m�N�A�l�J�U�N�m�• 

WC25 2 600 m Study Area Previous vegetation 
surveys were completed 
(vegetation validation 
and dominant species 
observations) as part of a 
previous longwall 
�A�m�m�N�m�m�^�N�_�p�• 

Diurnal frog habitat 
searches and 
nocturnal frog 
�m�N�A�l�J�U�N�m�• 

WC26 2 Mined beneath  (LW24A), 
Angle of draw and 600 
m Study Area boundary  

Previous vegetation 
surveys were completed 
(vegetation validation 
and dominant species 
observations) as part of a 
previous longwall 
�A�m�m�N�m�m�^�N�_�p�• 

Diurnal frog habitat 
searches and 
nocturnal frog 
�m�N�A�l�J�U�N�m�• 
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4.2  Current survey  

4.2.1  Survey timing  

The current project involved flora and fauna surveys within t he Study Area and focused on landscape features 
and associated biodiversity wh ich may be sensitive to the impacts of subsidence from longwall ex traction such as 
swamps, waterways, and rocky areas. Survey effort focussed on areas within the Study Area which had not been 
subject to previous survey or had limited survey coverage ( Figure 5 and Figure 6). 

The nocturnal amphibian s urveys were conducted throughout the Study Area over 12 days, between the 3rd 
September and 23rd October  2024. The swamp and vegetation validation surveys were condu cted throughout 
the Study Area over six days between the 29th of August and 22 nd October . Details pertaining to the field surveys 
are outlined  in the following sections.  

4.2.2  Flora and vegetation survey  

Flora survey focused on vegetation validation of Upland Swamps within the Study Area (Figure 5). All newly 
identified s wamps identified by the  State Vegetation Type Map (SVTM) (DCCEEW 2024a) or identified vi a aerial 
photography analysis and LiDAR imagery were visited to confirm the vegetation present and update mappi ng of 
swamp boundaries , including the swamp community and subcommunity as per NPWS (2003). This process was 
completed by performing Rapid Data Points to record the following:  

— Dominant species present at all strata levels 
— Total projective foliage cover and height at all strata levels.  

Species composition and characteristics were then compared with veg etation descriptions. Boundaries between 
communities and subcommunities were captured in the field by c ollecting waypoints and tracks along identified 
boundaries. Boundaries of  swamps were then finalised using LiDAR imagery and aerial photo graphy, according 
to observable colour and texture patterns of vegetation as well as observations of tree canopies, which were used 
to define the outer boundaries of the swamps.  

Limitations associated with the selected method include relianc e on correct positioning of aerial imagery as well 
as correct interpretation of canopy shadows. Boundaries betw een swamp communities and sub -communities are 
frequently not discrete, rather these communities’ grade into on e another. Therefore, there is an element of 
subjectivity regarding the exact positioning of boundaries de pendent upon the observer.   

Additionally, UAV monitoring is currently not achievable at all Upland Swamps due to limitations with Visible Line 
of Sight (VLOS). 

The flora survey included searches for targeted  threatened plant species searches within Upland Swamps in the 
Study Area. 

A summary of the current survey effort for flora survey is shown in Table 7. 

4.2.3  Fauna survey  

Fauna survey effort focused on species and habitats susceptible to subsidence impacts.  Surveys primarily 
targeted  clifflines and rocky outcrops , Upland Swamp habitats, and creek lines (Figure 6). It is noted that some 
areas of frog habitat have established monitoring sites, and therefore, ha ve been previously surveyed during 
annual monitoring efforts.  

A summary of the current survey effort for fauna survey is shown in Table 7. 

 

 



 

 Dendrobium Area 3C – Longwalls 24-29 42 

Table 7: Current survey effort  

Survey Technique Habitat Survey effort  

(Person hours) 

Date 

Diurnal frog and tadpole 
searches 

Wongawilli Creek , Cordeaux 
River and associated 
tributaries  within the 600 m 
Study Area boundary  

26 person hours   

(1 hour x 13 days/nights, 2 
observers) 

29/08/24 

03/09/24 

04/09/24 

11/09/24 

13/09/24 

16/09/24 

17/09/24 

20/09/24 

23/09/24 

24/09/24 

25/09/24 

10/10/24 

23/10/24 

Nocturnal frog searches Wongawilli Creek, Cordeaux 
River and associated 
tributaries within the 600 m 
Study Area boundary  

144 person hours   

(6 hours x 12 nights, 2 
observers) 

03/09/24 

04/09/24 

11/09/24 

13/09/24 

16/09/24 

17/09/24 

20/09/24 

23/09/24 

24/09/24 

25/09/24 

10/10/24 

23/10/24 

Song meter s (frog call 
analysis) 

Two song meters deployed 
along CR36 and one 
deployed along Wongawilli 
Creek 

17 deployment nights (per 
song meter ) 

03/09/24 – 20/09/24 

Rapid aquatic habitat 
assessments 

���L�N�_�p�V�S�y���S�m�U���U�A�I�V�p�A�p�‘��
condition assessment, 
riparian vegetation, 
presence of frog habitat 
along new tributaries within 
the 600 m Study Area 
boundary   

2 person hour s  

(30 mins x 2 days, 2 
observers) 

29/08/24 

11/09/24 

 

�3�U�l�N�A�p�N�_�N�L���T�a�l�A���m�N�A�l�J�U�N�m Incidental searches during 
swamp validation  

6 person hours   

(30 mins x 6 days, 2 
observers) 

29/08/24 

06/09/24 

11/09/24 

02/10/24 
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Survey Technique Habitat Survey effort  

(Person hours) 

Date 

04/10/24 

22/10/24 

�9�A�]�V�L�A�p�V�a�_���a�S���4�i�]�A�_�L��
Swamps and additional 
vegetation mapping  

All vegetation within Study 
Area �Ÿ�1�9�3�"�  

Areas �V�L�N�_�p�V�S�N�L���A�m���i�a�p�N�_�p�V�A�]��
�m�w�A�^�i�m���p�U�l�a�q�T�U���1�9�3�"���A�_�L��
LiDAR  

72 person hours  

(6 hours x 6 days, 2 
observers) 

29/08/24 

06/09/24 

11/09/24 

02/10/24 

04/10/24 

22/10/24 

Habitat mapping  Creek lines, rocky outcrops 
�A�_�L���J�]�V�S�T�V�_�N�m�• 

6 person hours  

(1 hour x 3 days, 2 
observers) 

25/09/24 

04/10/24 

22/10/24 

4.2.4  Survey conditions and limitations  

Surveys were conducted from August to October 2024, which  is the recommended period for optimal survey 
timing (Graph 1). However, during late August and September 20 24, there was limited rainfall (Appendix 3), 
resulting in suboptimal conditions for frog su rveys. Nevertheless, the tributaries along Cordeaux River and 
Wongawilli Creek that were surveyed exhibited moderate pools of water . The climatic conditions during the 
assessment period were generally mild.  
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Graph 1: Daily rainfall totals across the survey period (Station Number: 06 8228  Bellambi ) (Bureau 
of Meteorology [BoM] 202 4) 

Littlejohn’s Tree Frog (Litoria littlejohni ) habitat is well known within DA3C, and thus confirmed and pot ential 
habitat has been considered within this report. Additionally, there are  previous records of Red -crowned Toadlet 
(Pseudophryne australis) and Giant Burrowing Frog  (Heleioporus australiacus) within the Study Area, which have 
been taken into account for this report.  

Targeted surveys for adult Giant Burrowing Frog require periods of heavy rainfall prior to survey. Due to 
WaterNSW policies, access to Cordeaux catchment  is restricted when rainfall exceeds 10mm within 24 hours, 
thus limiting the ability to adequately survey for adult Gian t Burrowing Frog. This has been taken into account  for 
this report.  

4.3  Likelihood of occurrence assessment for threatened species  

A list of threatened species within the locality was derived from dat abase searches (OEH 2024c, DCCEEW 2024c) 
(Appendix 1). The list of potentially impacted species is determined from consider ation of this list. To adequately 
determine the relevant level of assessment for each species, furth er analysis of the likelihood of those species 
occurring within the Study Area was undertaken. 

Five categories for ‘likelihood of occurrence’ ( Table 8) were attributed to species after consideration of criteria 
such as known records, presence or absence of important habitat fe atures on the subject site, results of the field 
surveys and professional judgement. This process was completed for each individual species.  

Species considered further were those in the ‘Known’ to ‘Moderate’ ca tegories and where impacts for the species 
could reasonably occur from the project  (Appendix 1).  The outcomes of the likelihood of occurrence assessment 
are summarised in Sections 5.6 and 5.7. 
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Table 8: Likelihood of occurrence methodology  

Likelihood rating  Threatened Flora/EEC Criteria  Threatened and Migratory Fauna 
Criteria  

Known The species/EEC was observed within the 
Study Area�• 

The species was observed within the 
Study Area�• 

High It is likely that a species/EEC inhabits or utilises 
habitat within the Study Area�• 

It is likely that a species inhabits or utilises 
habitat within the Study Area�• 

Moderate  Potential habitat for a species/EEC occurs on 
�p�U�N���m�V�p�N�•�����L�N�k�q�A�p�N���S�N�]�L���m�q�l�v�N�y���w�a�q�]�L��
�L�N�p�N�l�^�V�_�N���V�S���p�U�N�l�N���V�m���A���®�U�V�T�U�¯���a�l���®�]�a�w�¯���]�V�\�N�]�V�U�a�a�L��
of occurrence for the species within the Study 
Area�• 

Potential habitat for a species occurs on 
the site and the species may occasionally 
�q�p�V�]�V�m�N���p�U�A�p���U�A�I�V�p�A�p�•�����1�i�N�J�V�N�m���q�_�]�V�\�N�]�y���p�a���I�N��
wholly dependent on the habitat present 
within the Study Area�• 

Low It is unlikely that the species/EEC inhabits the 
Study Area�• 

It is unlikely that the species inhabits the 
Study Area�•�������S���i�l�N�m�N�_�p���A�p���p�U�N���m�V�p�N�‘���p�U�N��
�m�i�N�J�V�N�m���w�a�q�]�L���]�V�\�N�]�y���I�N���A���p�l�A�_�m�V�N�_�p���v�V�m�V�p�a�l�•����
The site contains only very common 
habitat for this species which the species 
would not rely on for its on -going local 
�N�x�V�m�p�N�_�J�N�• 

None  The habitat within the Study Area is unsuitable 
�S�a�l���p�U�N���m�i�N�J�V�N�m�•�������• 

The habitat within the Study Area is 
�q�_�m�q�V�p�A�I�]�N���S�a�l���p�U�N���m�i�N�J�V�N�m�• 
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5 Result s 
5.1  Vegetation communities  

Six vegetation communities or sub -communities have been mapped as occurring within the Study Area by NPWS 
(2003) and Niche during the current project, after confirmation  of swamp mapping ( Figure 4, Table 9). 

Ground- truthing of upland swamp community mapping resulted in chang es to Upland Swamp sub-community 
patterns, swamp boundaries and changes in vegetation communities ( Figure 3, Figure 4).  

A small simple swamp was added to vegetation mapping after field observations (Den158). Conversely, sections 
of potential  swamp identified using LiDAR  were reclassified as other community types. These areas 
corresponded with woodland or forest communities with thick under stories of banksia thicket. These changes are 
to be expected since the base mapping of the Upland Swamp Bank sia Thicket community unit  did not attempt to 
remove areas of banksia thicket that may occur in other communit ies such as Exposed Sandstone Scribbly Gum 
Woodland  (see page 200 of NPWS 2003).  

Banksia thickets occur moderately frequent throughout the Study Area in the range of communities present. 
Often these areas share floristic similarities with simpler swamp t ypes such as areas of banksia thicket (typically 
dominated by Banksia ericifolia . However, the presence of other diagnostic swamp species that are more reliant 
on frequently waterlogged soils is lacking or poorly represented in  these areas. 

The Study Area measures 923.58 hectares in total. Within this, 887.59 hectares are comprised of native 
vegetation, as shown in Table 9. The remaining portion, amoun ting to 35.99 hectares, consists of non-native 
vegetation, primarily comprised of water bodies.  

Table 9: Area of vegetation communities within the Study Area  (including adjacent swamp areas)  

Map Unit 
(NPWS 
2003) 

Legacy PCT 
(decommissioned) 

New PCT ID 
(DCCEEW 
2024) 

PCT Name (DCCEEW 
2024) 

Associated TEC Area in Study 
Area * (ha) 

MU16 n/a 3154 Illawarra Blackbutt Moist 
Forest  

No associated TECs �€�•�€�‚ 

MU18 1156 3589 Southern Highlands 
Escarpment Peppermint 
Gully Forest 

No associated TECs �€�•�€�… 

MU26 1250 3595 Woronora Plateau 
Scribbly Gum Woodland  

No associated TECs �ƒ�„�‡�•�•�† 

MU29 1083 3598 Woronora Plateau 
Scribbly Gum Woodland  

No associated TECs �…�•�‚�•�•�„ 

MU38 881 3810 Southern Sydney 
Rockplate Heath 

No associated TECs �•�•�‚�… 

MU42-45  978 3924 Sydney Coastal Upland 
Swamp Heath 

Coastal Upland Swamp 
in the Sydney Basin 
Bioregion ( listed under 
the BC and EPBC Act) 

�•�ƒ�•�‰�ˆ 
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Map Unit 
(NPWS 
2003) 

Legacy PCT 
(decommissioned) 

New PCT ID 
(DCCEEW 
2024) 

PCT Name (DCCEEW 
2024) 

Associated TEC Area in Study 
Area * (ha) 

MU42-45  978 3929 Blue Mountains Swamp 
Heath  

Blue Mountains Swamps 
in the Sydney Basin 
Bioregion ( listed under 
the BC and EPBC Act) 

�ˆ�•�‚�€ 

MU4 1780 4086 Sydney Coastal 
Sandstone Riparian 
Scrub 

No associated TECs �„�•�‡�ˆ 

* Note that figures for swamp communities include areas of swamps bey ond the Study Area boundary where any part of the swamp occurs 
within the boundary.  

5.2  Upland Swamps within the Study Area  

Within the Study Area, there are nine Upland Swamps identified within the  600 m boundary (refer to Table 10, 
Figure 3, and Figure 5). These swamps consist of one large complex swamp and eight  smaller swamps, which 
exhibit single sub -communities and tend to belong to the drier swamp types, spec ifically Banksia Thickets. It is 
observed that the complexity of swamps generally increases as the ov erall size of the swamp complex increases. 
This can be attributed to larger swamps exhibiting more diverse ground water conditions, ranging from heavily 
waterlogged areas with significant pea t development to less frequently waterlogged areas with minimal p eat 
development.   

Note that PCT 3929 and some areas of PCT 3924 identified in Table 9 from the SVTM (depicted in Figure 4), 
were field validated as not conforming to a swamp TEC, and therefore have not been included further in this 
assessment. 

The TEC Blue Mountains Swamps in the Sydney Basin Bioregion (listed under the BC and EPBC Act) has not been 
included in Section 5.3 as PCT 3929 does not occur within the S ubject Area.  PCT 3929 is restricted to the 
Hawkesbury, Blue Mountains, Wollondilly and Lithgow City LGA s. Additionally, th e Subject Area is outside the 
known distribution of the associated TEC ( OEH 2024b, OEH 2024c). 

Table 10 : Upl and Swamps within the Study Area  

Swamp No. PCT Swamp 
community/sub-
community 
(structure) 

Area (ha) 

Total Swamp 600 m 
boundary 

Angle of 
draw 

Above 
proposed 
longwall 

Den06 3924 Upland Swamps: 
Banksia Thicket 

0.92 0.92 0.92 0.75 

(LW26) 

0.05 (LW25A) 

Den07 3924 Upland Swamps: 
Banksia Thicket 

4.41 4.41 4.38 1.39 (LW24B) 

Upland Swamps: 
Tea-tree Thicket 

0.68 0.68 0.68 0 
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Swamp No. PCT Swamp 
community/sub-
community 
(structure) 

Area (ha) 

Total Swamp 600 m 
boundary 

Angle of 
draw 

Above 
proposed 
longwall 

Den139 

 

3924 Upland Swamps: 
Tea-tree Thicket 

0.14 0.13 0 0 

Upland Swamps: 
Sedgeland- Heath 
Complex  

0.12 0.02 0 0 

Den140 3924 Upland Swamps: 
Banksia Thicket 

0.55 0.55 0.37 0 

Den141 3924 Upland Swamps: 
Banksia Thicket 

0.08 0.08 0 0 

Den152 3924 Upland Swamps: 
Banksia Thicket 

0.23 0.23 0.03 0 

Den153 3924 Upland Swamps: 
Banksia Thicket 

0.24 0.24 0.24 0.04 (LW24A) 

Den154 3924 Upland Swamps: 
Banksia Thicket 

2.01 2.01 0.08 0 

Den158 3924 Upland Swamps: 
Banksia Thicket 

0.31 0.31 0.31 0 

Total 9.68 9.57 7.01 2.22 

 

The large complex swamp within the Study Area (Den07) is almost entirely located within the predicted area of 
subsidence impacts (35-degree angle of draw ), with a portion of the swamp located above LW24B ( Figure 3). 
There are also six simple swamps located either above one or more of the longwalls or within the 35 -degree 
angle of draw (Den06, Den140 , Den152 , Den153 , Den154 and Den158 ). Two simple swamps are located within 
the 600 m boundary  (Den139  and Den141) (Figure 3).  

5.3  Upland swamp community descriptions  

5.3.1  PCT 3924 – Sydney Coastal Upland Swamp Heath  

Extent: In accordance with the NPWS (2003) sub-community (structure) classification of swamps within the LW 24-
29 footprint, and angle of draw, the area consists of four variant s that are consistent with the former Plant 
Community Type (PCT) classification for 1804 - Needlebush - Banksia wet heath swamps on coastal sandstone 
plateaus of the Sydney basin. This legacy PCT has strong lineage with the new PCT 3924 - Sydney Coastal Upland 
Swamp Heath (OEH 2024c). 

PCT 3924 occurs on swampy impeded sandy peat soils on the coastal  Hawkesbury sandstone plateaus of 
southern and northern Sydney (D CCEEW 2024a). 

Condition and presence of weeds: PCT 3924 occurs in the Study Area as three variants, all of which are 
considered to be in good condition, with no weeds present:  

— Banksia Thicket (MU42) 
— Tea-tree Thicket (MU43) 
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— Sedgeland -Heath Complex (MU44) . 

These variants may be susceptible to indirect and direct subsidence -related impacts (Table 1). 

Conservation status: This PCT aligns to Coastal Upland Swamp in the Sydney Basin Bioregion listed as 
Endangered under the BC Act and EPBC Act.  

Variants: The following vegetation communities grow within Coastal Upland Swamp s and are associated with 
PCT 3924 in the Study Area:  

— Banksia Thickets (MU42): develops on the edge of larger swamps, often occupying the h ighest parts of 
swamp topographical sequences. Its soils are predominantly d rier and sandy, yet they have intermediate 
levels of total phosphorus, conductivity and exchangeable cations. Its higher levels of organic matter might 
be explained by a greater rate of litterfall, rather than by a  slower rate of decay due to poor aeration (Keith 
and Myerscough 1993). Banksia ericifolia subsp. ericifolia and Hakea teretifolia are the dominant diagnostic 
species of this assemblage.  

— Tea-tree Thickets (MU43): found along drainage lines within the Sedgeland -Heath Complex on soils within 
impeded drainage of the Woronora Plateau. Tea -trees (Leptospermum juniperinum  and L. polygalifolium 
subsp. polygalifolium ), Banksia ericifolia subsp. ericifolia and Melaleuca squarrosa may form dense thickets to 
a height of three meters. These thickets may be sparse to absent depen ding on water table fluctuations and 
long -term fire history (Keith, 1994). 

— Sedgeland -Heath Complex  (MU44): comprises of three communities, Cyperoid Heath, Restioid Heath an d 
Sedgeland, have been described by Keith (1994):  

— Cyperoid Heath prefers the wetter locations on organic sandy soil s (Young 1986) within the Coastal 
Upland Swamp complex, though it is replaced by Tea-tree Thicket in drainage lines. Sedges from the 
Cyperaceae family, including Gymnoschoenus sphaerocephalus and Lepidosperma limicola , 
dominate Cyperoid Heath. Low shrubs of Banksia robur and Leptospermum juniperinum  occur 
patchily.  

— Restioid Heath occupies relatively drier sites within the swamp com plex, with sedges from the 
Restionaceae family forming the dominant ground cover. Species include Leptocarpus tenax, 
Empodisma minus and Lepyrodia scariosa. A low spreading shrub layer of Banksia oblongifolia  and 
Hakea teretifolia is common. Restioid  heath occupies higher parts of the topographical sequence 
where soils are periodically dry, preventing the accumulation of large amounts of peat. This, and their 
low clay content, provide few ex change sites for mineral nutrients which are leached downslope, 
perhaps to be adsorbed in soils with higher clay and organic fractions.  

— Sedgeland occurs on the perimeter of larger Coastal Upland Swa mps or on gently sloping ‘hanging 
swamps’ in the headwaters of sandstone gully lines. Similar t o Restioid Heath, Sedgeland occupies 
higher parts of the topographical sequence where soils are per iodically dry, preventing the 
accumulation of large amounts of peat. A thick, low cover of sedge species spreads across the extent 
of the community. Species such as Leptocarpus tenax, Schoenus brevifolius, Schoenus paludosum 
and Lepyrodia scariosa are frequently recorded. Several sparsely scattered low shrubs such as 
Sprengelia incarnata, Epacris obtusifolia and Symphionema paludosum  are also found. 

 

Characteristic species used for identification of PCT: Niche typically recorded the following species within PCT 
3924:  

— Canopy – minimal canopy cover, mainly Eucalyptus racemosa and Corymbia gummifera  on fringes  
— Midstorey  – dense cover of Banksia ericifolia, Leptospermum trinervium, Hakea teretifolia, Isopogon 

anemonifolius  and Petrophile sessilis. 
— Understorey  – mid to dense cover of Cyathochaeta diandra, Leptocarpus tenax, Hibbertia riparia , Empodisma 

minus, Epacris microphylla and Drosera spatulata. 
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Justification of evidence used to identify the PCT: The stated distribution and habitat information for the PCT, a s 
provided in the BioNet  Vegetation  Classification (OEH 2024c), is highly consistent with the geographic location, 
habitat and floristics of the PCT at the Study Area. The key matching characteristics are: 

— its occurrence on swampy impeded sandy peat soils on high rainfall coastal sandstone in below 400  m asl 
elevation. 

— it occurs as a mid-dense to dense ground cover of sedges with rarely emerging Eucal ypts. 
— its occurrence on coastal Hawkesbury sandstone plateaus. 
 

5.4  Upland swamp – TEC classification  

5.4.1  BC Act/ EPBC Act  

All areas mapped as Upland Swamps within the Study Area are considered to fit the NSW and Commonwealth 
determination descriptions of Coastal Upland Swamps in the Sydney Basin Bioregion, which is listed as an EEC 
under the NSW BC Act and the Commonwealth EPBC Act. Point 7 of the Final Determination (NSW Scientific 
Committee 2012) states Coastal Upland Swamp in the Sydney Basin bioregion includes mapping units: Upland 
Swamps Banksia Thicket (MU42), Upland Swamps Tea-tree Thicket (MU43) and Upland Swamps Sedgeland -
Heath Complex (MU44) of NPWS (2003). All three of these commun ities occur within the Upland Swamps in the 
Study Area (Figure 3). 

The approximate area of EEC Coastal Upland Swamps within the wider Study Area, which includes the totality of 
a swamp where any part of the swamp is within 600 m of the p roposed longwalls , is 9.68 ha (Table 10). 

 

5.5  Threatened flora  

A total of 4 3 threatened plant species listed  under  the EPBC Act and/or BC Act have been previously recorded or 
have potential habitat within a 10 km radius of the Study Area (Appendix 1 and Figure 7). Of the 43 threatened 
species obtained in the database searches, 16 species (Acacia bynoeana, Cryptostylis hunteriana, Epacris 
purpurascens var. purpurascens, Grevillea parviflora subsp. parviflora, Grevillea raybrownii , Leucopogon exolasius , 
Melaleuca deanei , Persoonia acerosa, Persoonia bargoensis, Persoonia glaucescens, Persoonia hirsuta, 
Pomaderris brunnea, Prasophyllum fuscum, Pultenaea aristata, Rhodamnia rubescens and Solanum celatum) were 
considered to have a Moderate to High likelihood of occurrence in  the Study Area. 

No threatened flora was recorded within the Study Area during the current surveys or previous efforts , however 
targeted threatened flora survey efforts were minimal  given the likelihood of subsidence impacting threatened 
flora is considered negligible.  

Potential impacts to threatened flora are discussed in Section 6.3 . 

5.6  Threatened fauna  

A total of 8 1 threatened fauna species listed on the EPBC Act and or BC Act have been previously recorded or 
have potential habitat within a 10 km radius of the Study Area (Appendix 1 and Figure 8).  

The previous SIS survey recorded 139 fauna, including 32 thre atened fauna within DA3.  

Fauna surveys were undertaken across the entire 600 m buffer Study Area, targeting habitat types such as Upland 
Swamps, creeks, drainage line s and cliff habitat. Threatened fauna were recorded during the cu rrent survey as 
detailed in Table 11. 

A list of all fauna recorded during the field survey is provided in Append ix 2. 
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5.7  Fauna habitat  

Fauna habitat within the Study Area considered prone to subsidence impacts is summarised below in Table 12. 

5.8  Key threatening processes  

Key-threatening processes (KTP) relevant to the proposal include:  

— Alteration of habitat following subsidence due to longwall m ining  
— Alteration of the natural flow regimes of rivers, stream, floodpla ins and wetlands. 

Table 11 : Threatened fauna recorded during current survey  

Threatened Species Date Survey 
location  

Observation details 

Giant Burrowing Frog  
(Heleioporus 
australiacus) 

10/10/24  LC6 One tadpole was observed during nocturnal surveys  (recorded 
20m south of the  �†�€�€�^���I�q�9�N�l�  

Little John’s Tree Frog 
(Litoria Littlejohni )  

29/08/24  LC4 Four egg masses and 10 tadpoles observed (recorded 
incidentally during vegetation surveys)  

03/09/24  CR36 Two adults observed during nocturnal surveys. Numerous 
tadpoles and egg �^�A�m�m�N�m���a�I�m�N�l�v�N�L���A�p���•�•���L�V�9�N�l�N�_�p���i�a�a�]�m���A�]�a�_�T��
the waterway 

04/09/24  CR38 Three adults observed during nocturnal surveys. Numerous 
�p�A�L�i�a�]�N�m���A�_�L���N�T�T�m���^�A�m�m�N�m���a�I�m�N�l�v�N�L���A�p���•�„���L�V�9�N�l�N�_�p���i�a�a�]�m���A�]�a�_�T��
the waterway 

11/09/24  CR36B Two adults observed during nocturnal surveys. An estimated 400 
tadpoles were �a�I�m�N�l�v�N�L���A�p���m�V�x���L�V�9�N�l�N�_�p���i�a�a�]�m���A�]�a�_�T���p�U�N���w�A�p�N�l�w�A�y 
while approximately 23  egg masses �w�N�l�N���a�I�m�N�l�v�N�L���A�p���<�v�N��
�L�V�9�N�l�N�_�p���i�a�a�]�m�• 

13/09/24  WC24 and 
WC26 

An estimated 100 tadpoles were observed �A�p���p�w�a���L�V�9�N�l�N�_�p���i�a�a�]�m��
along WC26 and one egg mass observed at 1 pool along 
tWC24. 

16/09/24  Wongawilli 
Creek and 
WC28 

An estimated 250 tadpoles were observed at one pool along 
WC28. One individual was heard calling within Wongawilli Creek, 
near wh�N�l�N���V�p���=�a�w�m���q�_�L�N�l�����V�l�N�p�l�A�V�] 6. 

17/09/24  LC2and 
LC5A 

One adult was observed at LC2 during nocturnal surveys. An 
estimated 190 tadpoles were observed at four �L�V�9�N�l�N�_�p���i�a�a�]�m��
along LC2, while over 1,700 tadpoles were observed at 11 
�L�V�9�N�l�N�_�p���i�a�a�]���A�]�a�_�T���!���…���• Around 27 egg masses were 
observed at six �L�V�9�N�l�N�_�p���i�a�a�]�m���A�]�a�_�T���!���…���• 

20/09/24  CR36 Three adults observed during nocturnal surveys. Numerous 
�p�A�L�i�a�]�N�m���a�I�m�N�l�v�N�L���A�p���p�U�l�N�N���L�V�9�N�l�N�_�p���i�a�a�]�m���A�]�a�_�T���p�U�N���w�A�p�N�l�w�A�y 

23/09/24  CR38 Three adults observed during nocturnal surveys. Numerous 
�p�A�L�i�a�]�N�m���A�_�L���N�T�T���^�A�m�m�N�m���a�I�m�N�l�v�N�L���A�p���‚�€���L�V�9�N�l�N�_�p���i�a�a�]�m���A�]�a�_�T��
the waterway 
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Threatened Species Date Survey 
location  

Observation details 

24/09/24  LC4 One adult heard calling during nocturnal surveys. Numerous 
�p�A�L�i�a�]�N�m���A�_�L���N�T�T���^�A�m�m�N�m���a�I�m�N�l�v�N�L���A�p���‚�•���L�V�9�N�l�N�_�p���i�a�a�]�m���A�]�a�_�T��
the waterway 

25/09/24  LC5 / Den07 10 tadpoles and eight egg masses observed at three pools along 
the waterway 

10/10/24  LC6 70 tadpoles and  four egg masses observed at two pools during 
nocturnal surveys 

23/10/24  LC5 Numerous tadpoles and egg masses observed at four pools 
during nocturnal surveys  

03/09/24 – 
20/09/24  

Wongawilli 
and CR36 

Recorded calling on all three song meters  

Red-crowned toadlet 
(Pseudophryne australis) 

23/10/24  LC5 Three adults heard during nocturnal survey  

03/09/24 – 
20/09/24  

Wongawilli 
and CR36 

Recorded calling on all three song meters  

Rosenberg’s Monitor 
(Varanus rosenbergi) 

17/10/24  Fire road 6C One adult incidentally observed in burrow (recorded 70m north 
�a�S���†�€�€�^���I�q�9�N�l�  

Southern Greater Glider 
(Petauroides volans) 

10/10/24  LC6 Two adults incidentally observed in a tree during nocturnal 
surveys �Ÿ�l�N�J�a�l�L�N�L���ƒ�…�€�^���m�a�q�p�U���a�S���†�€�€�^���I�q�9�N�l�‘���A�I�a�v�N���!�:�‚�•�  
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Table 12 : Fauna habitat prone to subsidence 

Habitat 
type 

Associated 
PCTs  

General description Fallen logs 
and other 
wood y 
debris 

Foraging 
resources 

Hollow-
bearing 
trees 
and/or 
nests 

Aquatic 
habitat 

Other 
foraging/sheltering/
nesting resources 

Photo 

Sandstone 
outcrops, 
rocks bars, 
and 
overhangs 

3598, 3611 
and 3810 

Sandstone outcrops, 
overhangs and caves are 
typically important to 
reptile and bat species. 
Threatened reptiles that 
may utilise such features 
include the threatened 
Broad-headed Snake. 
These species rely on 
these habitats for over -
wintering, 
thermoregulation, and 
shelter, and as a refuge for 
juveniles and prey species. 

Caves and overhangs 
within the Study Area may 
provide habitat for micro -
bats, including threatened 
species:  

Large Bentwing -bat  

Large-eared Pied Bat 

Little Bentwing -bat  

N/A  N/A  N/A  N/A  Sandstone outcrops 
were not very common 
throughout the Study 
Area, with main areas 
being those mapped 
as PCT 3810. Fourteen 
�m�A�_�L�m�p�a�_�N���J�]�V�9�m���w�N�l�N��
�V�L�N�_�p�V�<�N�L��from the 
LiDAR surface level 
contours (MSEC 2025). 
No major overhangs 
�w�N�l�N���V�L�N�_�p�V�<�N�L���I�y��
�#�V�J�U�N���L�q�l�V�_�T���<�N�]�L��
surveys. 
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Habitat 
type 

Associated 
PCTs  

General description Fallen logs 
and other 
wood y 
debris 

Foraging 
resources 

Hollow-
bearing 
trees 
and/or 
nests 

Aquatic 
habitat 

Other 
foraging/sheltering/
nesting resources 

Photo 

Southern Myotis. 
Cave development within 
the Study Area is poor 
however, so roosting is 
�]�V�\�N�]�y���p�a���I�N���J�a�_�<�_�N�L���p�a��
limited areas (e.g. rocky 
crevices and niches). No 
breeding habitat is likely 
for cave-dependant bat 
species are expected to 
occur within the Study 
Area. 
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Habitat 
type 

Associated 
PCTs  

General description Fallen logs 
and other 
wood y 
debris 

Foraging 
resources 

Hollow-
bearing 
trees 
and/or 
nests 

Aquatic 
habitat 

Other 
foraging/sheltering/
nesting resources 

Photo 

Creeks and 
drainage 
lines 

3261, 3598, 
3611 and 
3924 

Major watercourses within 
and adjoining the DA3C 
Study Area include 
Wongawilli Creek , 
Cordeaux River and Lake 
Cordeaux. Various 
drainage lines and 
tributaries of these 
watercourses occur 
throughout the Study 
Area.  

Creek lines are important 
to particular frog and 
reptile species including 
threatened species, with 
water facilitating the 
breeding cycle and other 
lifecycle components of 
most frogs. The character 
of drainage lines depends 
on their size, slope and 
catchment area with small 
ephemeral streams 
�a�9�N�l�V�_�T���V�^�i�a�l�p�A�_�p��
breeding and sheltering 
habitat for some species 
while larger permanent 

Present Present Present All creeks and 
drainage lines 
within the 
Study Area are 
considered to 
be generally 
in good 
condition, and 
they provide a 
range of 
habitat 
features 
including 
emergent 
vegetation, 
�l�V�;�N�m�‘���i�a�a�]�m�‘��
sandy 
substrate, and 
rocks. 

Other habitat features 
along the streams 
include rock pools, 
�l�V�;�N���|�a�_�N�m�‘���T�l�A�v�N�]��
beds, woody debris, 
boulders, and aquatic 
vegetation. 
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Habitat 
type 

Associated 
PCTs  

General description Fallen logs 
and other 
wood y 
debris 

Foraging 
resources 

Hollow-
bearing 
trees 
and/or 
nests 

Aquatic 
habitat 

Other 
foraging/sheltering/
nesting resources 

Photo 

streams are preferred by 
others. 

Upland 
Swamp 
habitat 

3924 Swamp habitat supports a 
wide variety of birds, 
mammals, amphibians, 
reptiles, invertebrates (e.g. 
���V�A�_�p�����l�A�T�a�_�=�y� ���A�_�L��
stygofauna (fauna reliant 
on Groundwater 
Depende nt Ecosystems 
[GDEs]). Several 
threatened frogs (e.g. 
Giant Burrowing Frog, 
Little John’s Tree Frog and 
Red-crowned Toadlet) 
have also been previously 
recorded in this habitat 
type. 

Limited 
fallen woody 
debris due 
to absence 
of canopy. 
Fallen 
woody 
debris is 
often 
restricted to 
dry swamps 
where there 
is substantial 
dieback of 
Banksia spp.. 

Presence of 
Hakea spp., 
Banksia spp. 
and 
Leptosperm
um spp., 
which are 
used as 
foraging 
resources at 
certain times 
of the year. 

Absent GDE, however, 
also 
�V�_�=�q�N�_�J�N�L���I�y��
surface water 
�l�q�_�a�9�•���1�a�A�\��
habitat which 
provides 
habitat for a 
range of 
insects, 
amphibians, 
reptiles, birds, 
and mammals. 

Upland 
Swamps 
within the 
Study Area 
also provide 
an important 
role in 
regulating 
�=�a�w�m���A�]�a�_�T��
particular 
watercourses 

Dense sedge layer, 
ground cover, which 
also provides refuge 
and nesting/breeding 
opportunities for fauna 
such as small mammals 
and amphibians.  
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Habitat 
type 

Associated 
PCTs  

General description Fallen logs 
and other 
wood y 
debris 

Foraging 
resources 

Hollow-
bearing 
trees 
and/or 
nests 

Aquatic 
habitat 

Other 
foraging/sheltering/
nesting resources 

Photo 

within the 
Study Area. 
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5.8.1  Alteration of habitat following subsidence due to longwall mining  

Alteration of habitat following subsidence due to longwall mi ning is listed as a KTP under Schedule 4 of the NSW 
BC Act.  This is the most relevant KTP associated with the proposal. 

Subsidence due to longwall mining has been recognised as caus ing habitat alteration, with species and 
ecological communities that depend on aquatic and semi -aquatic habitats being particularly susceptible to the 
impacts of subsidence. Consequently, alterat ion of habitat following subsidence due to longwall mining has 
been determined by the NSW Scientific Committee to constitute a Ke y Threatening Process (NSW Scientific 
Committee 2005).  

A list of threatened species, populations and TECs potentially i mpacted by longwall mining is provided in the 
Final Determination for this KTP (NSW Scientific Committee 200 5). Flora of relevance to this assessment include 
Epacris purpurascens var. purpurascens, Leucopogon exolasius , Melaleuca deanei , Persoonia acerosa and 
Pultenaea aristata. Fauna include Eastern Pygmy Possum (Cercartetus nanus), Southern Brown Bandicoot  
(Isoodon obesulus), Giant Burrowing Frog  (Heleioporus australiacus), Black Bittern (Ixobrychus flavicollis), 
Littlejohn's Tree Frog  (Litoria littlejohni ), Stuttering Frog  (Mixophyes balbus), Southern Myotis (Myotis macropus), 
Red-crowned Toadlet  (Pseudophryne australis), Grey-headed Flying Fox  (Pteropus poliocephalus ), Giant 
Dragonfly  (Petalura gigantea), Broad-headed Snake (Hoplocephalus bungaroides ) and Rosenberg's Goanna  
(Varanus rosenbergi). 

5.8.2  Alteration of the natural flow regimes of rivers, stream, floodplains and wetlan ds 

Alteration of the natural flow regimes of rivers, stream, floodpla ins and wetlands is listed as a KTP under Schedule 
4 of the BC Act. This is a relevant KTP associated with the proposal, which is caused by subsidence.  

Alteration to natural flow regimes can occur through reducin g or increasing flows, altering seasonality of flows, 
changing the frequency, duration, magnitude, timing, predi ctability and variability of flow events, altering surface 
and subsurface water levels and changing the rate of rise or fall of water levels.  

5.9  Critical habitat or Areas of Outstanding Biodiversity Value (AOBV)  

Areas of Critical Habitat under the NSW TSC Act have been replaced by AOBVs with the introduction of the NSW 
BC Act. No AOBVs have been declared for any ecological values  within the Study Area. No AOBVs will be 
impacted by the proposal.  
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6 Impact assessment  
6.1  Potential impacts to vegetation  

Vegetation communities which are not dependent on groundwater are unlikely to be impac ted by subsidence 
due to underground mining. This accounts for the woodland and forest communities in Table 9 (PCTs 3261, 
3598, 3611 and 3810 ). 

Groundwater dependant and riparian vegetation may experi ence some floristic changes in response to changed 
groundwater conditions, because of subsidence.  

Riparian vegetation is generally not mapped as discrete vegetatio n communities, rather these areas display 
structural and floristic variation within their composite comm unity in response to more frequent contact with 
shallow groundwater. Riparian vegetatio n may be potentially impacted by subsidence through water div ersion or 
cracking of bedrock.  

In the Southern Coalfield, observed impacts to riparian veget ation as a result of subsidence are minor in 
occurrence. Furthermore, limited impacts to riparian vegetatio n have been observed in Dendrobium Mine (Biosis 
2016). Previous examples of impacts include dieback of riparian vegetation as a result of methane releas es, which 
occurred nearby in Cataract River during the 1990s, and small localised changes to riparian vegetation along a 
section of the Waratah Rivulet.  

Impacts to riparian vegetation associated with the proposal are pr edicted to be minor in occurrence, being 
localised if they occurred.  

Groundwater dependant ecosystems (typically comprising Upland  Swamps within the locality) on the other hand 
are prone to groundwater changes as a result of subsidence. Potent ial impacts are discussed below.  

6.2  Potential impacts to Upland Swamps  

The Study Area contains a mixture of headwater swamps and valley infill swam ps. If all nine swamp areas within 
and adjacent to the 600 m Study Area boundary are considered, 9. 77 ha of Upland  Swamps, including one 
complex swamp with wetter sub -units, have some potential for impact. However, the areas bounded by 600 m 
(especially if adjacent swamp areas are included) is considered  a conservative approach to determining areas of 
potential impacts.  

The majority of impacts to Upland Swamps will take place wher e they occur above  the proposed longwall s (2.22 
ha of Upland Swamps). The severity and risk of impacts will reduce with distance from longwalls up to the 35° 
angle of draw Study Area, which includes the 20 mm subsidence contour ( 7.06 ha of Upland Swamp within 35° 
angle of draw Study Area). Beyond the 35° angle of draw Study Area, impacts to features such as swamps and 
watercourses are expected to be minor or negligible. A recent as sessment at Dendrobium Mine concluded that 
hydrological change in Upland Swamps is not evident in shall ow groundwater piezometers located more than 
120 m from the extracted longwall margin (Watershed HydroGeo 2024). Where streams flowing into swamps are 
located above or in close proximity to longwalls this may have impa cts on swamps downstream of impacted 
streams. 

Den06, Den07 and Den153  are located wholly or partially above proposed longwall s within the Study Area 
(LW24A, 24B, 25A and 26) constituting a total of 2.22 ha (Figure 3). Approximatel y 7.01 ha of Upland Swamps 
occur within  the 35-degree angle of draw. These areas are likely to experience a range of subsidence impacts 
(see Table 13). Upland Swamps located within the wider Study Area based on the 600 m boundary (Figure 3) 
equate to 9.57 ha, which may experience some minor or negligible impacts depending on t he distance from the 
proposed longwall.  
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To assess the potential impacts of subsidence on Upland Swamps, a  review of MSEC (2025) subsidence 
predictions and previous literature on monitoring of swamp sub sidence impacts from the locality has been 
completed, with a summary provided in Table 13. The MSEC (2025) report has predicted potential fracturing of 
the bedrock could occur beneath Den07 and Den153  as they are located directly above proposed longwalls 
(LW24B and LW24A respectively), and along drainage lines (LC5 and WC6, respectively). The maximum 
predi cted compressive strain due to the valley -related effects for the parts of these swamps located directly 
above proposed min ing areas is 10mm/m to 20mm/m. Away from  the valley base, the maximum predicted 
strains for the parts of these two swamps located directly a bove the proposed mining area are 8mm/m tensile 
and compressive  based on the 95 % confidence levels . Den06 is also located above the proposed longwalls 
(partially above LW25A and directly above LW26) and Den154  is located above the exi sting and approved 
longwalls , but not above a drainage line. The maximum predicted strains for this swamp are 8mm/m tensile and 
compressive based on the 95 % confidence levels.  

The typical fracture widths in the bedrock beneath Den06, Den07, Den153  and Den154 could be similar to the 
surface deformations previously observed at the Mine. The soil crack  and rock fracture widths were generally 
observed to be less than 50 mm  in 75% of cases. However, the widths of the surface deformations ere b etween 
50mm and 150mm in 18% of cases, between 150mm and 300mm i n 6% of cases and greater than 300 mm in 1% 
of cases.  

Den07 and Den153  are also predicted to experience up to 575 mm upsidence and 850 mm  closure. These 
valley-related effects could result in the dilation of the strata ben eath these two swamps. The dilated strata 
beneath the drainage lines  and within Den07 and Den153  could result in the diversion of some surface water 
flows beneath parts of these swamps. The drainage lines upstream of the se swamps flow during and shortly after 
rainfall events. Where these is no connective fracturing to any dee per storage, it is likely that surface water flows 
will re-emerge at the limits of fracturing and dilation.  Den158 is located above the coal pillar and is 20m west of 
LW24B. Fracturing could occur in the bedrock beneath this sw amp with widths typically up to 20 mm but with 
isolated fracturing up to 50 mm.  

The remaining swamps are located outside the mining area, at minimum  distances ranging between 185m and 
560m from the proposed longwalls. These swa mps are also located away from valley bases. Fracturing is not 
anticipated beneath Den139 , Den140 , Den141 and Den152 due to their distances outside the mining area.  
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Table 13 : Impact predictions for Upland Swamps within and adjacent t o the Study Area   

Site Swamp 
characteristics 

Position Subsidence predictions (MSEC 2025) Predicted impacts 

Den06 Small simple 
swamp, 
occurring on 
the valley side 
of drainage line  
CR36 

Partially above 
LW25A and directly 
above LW26 

Maximum predicted total vertical subsidence for Den06 is 
2750 mm.  

Den06 is located above LW25A and LW26 but not along a 
drainage line. It  is not expected to experience any valley -
�l�N�]�A�p�N�L���N�9�N�J�p�m���L�q�N���p�a���^�V�_�V�_�T���a�S���p�U�N���i�l�a�i�a�m�N�L���]�a�_�T�w�A�]�]�m�•��
There is potential for cracking and fracturing of the bedrock 
within Den06, with the maximum predicted strains for this 
swamp being 8mm/m tensile and compressive based on the 
�‰�…���È���J�a�_�<�L�N�_�J�N���]�N�v�N�]�m�•�� 

 

�#�a���p�U�l�N�A�p�N�_�N�L���=�a�l�A���a�l���S�A�q�_�A���U�A�v�N���i�l�N�v�V�a�q�m�]�y���I�N�N�_���l�N�J�a�l�L�Nd 
within Den06. There is unlikely to be �A���m�V�T�_�V�<�J�A�_�p���V�^�i�A�J�p���a�_��
threatened biodiversity within Den06 due to the proposed  
longwalls.  

Den07 Large complex 
swamp. Near 
the valley base 
of drainage line  
LC5. 

Directly above 
LW24B and LW23 
and partially above 
LW22 

Maximum predicted total vertical subsidence for Den07 is 
2500 mm. Maximum predicted total upsidence for Den07 is 
575 mm and maximum predicted total closure is 850mm.  

Den07 is located near the base of the valley associated with 
the streams and could experience valley -�l�N�]�A�p�N�L���N�9�N�J�p�m���L�q�N��
to mining of the proposed longwalls. Den07 is located above 
LW24B and along drainage line LC5. There are predicted 
reductions in grade along drainage line LC5 and potential 
reversal in grade within the extent of Den07 above the main 
gate of the proposed LW24B .  

 

There is potential for cracking and fracturing of the bedrock 
within Den06, with the maximum predicted strains for this 
swamp being 8mm/m tensile and compressive based on the 
�‰�…���È���J�a�_�<�L�N�_�J�N���]�N�v�N�]�m�• The maximum predicted compressive 
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Site Swamp 
characteristics 

Position Subsidence predictions (MSEC 2025) Predicted impacts 

strain due to valley-�l�N�]�A�p�N�L���N�9�N�J�p�m��for the section of Den07 
located above LW 24B is 10mm/m to 20mm/m.  

 

The dilated strata beneath the drainage line  and within 
Den07 could result in the diversion of  some surface water 
�=�a�w�m���I�N�_�N�A�p�U���i�A�l�p���a�S���p�U�V�m���m�w�A�^�i�• The drainage lines 
�q�i�m�p�l�N�A�^���a�S���p�U�V�m���m�w�A�^�i���=�a�w���L�q�l�V�_�T���A�_�L���m�U�a�l�p�]�y���A�S�p�N�l���l�A�V�_�S�A�]�]��
events. Where there is no connective fracturing to any deeper 
�m�p�a�l�A�T�N�‘���V�p���V�m���]�V�\�N�]�y���p�U�A�p���m�q�l�S�A�J�N���w�A�p�N�l���=�a�w�m���w�V�]�]���l�N-emerge at 
the limits of fracturing and dilation.  

 

���V�A�_�p�����l�A�T�a�_�=�y���A�_�L���A���]�A�l�T�N���i�a�i�q�]�A�p�V�a�_���a�S���!�V�p�p�]�N�[�a�U�_� �̄m���3�l�N�N��
Frog is known to occur within areas of Den07 and associated 
drainage lines and pools. Breeding habitat for this population 
may be impacted through reductions in water retention from 
pools after fracturing.  

Den07 is a large and complex swamp and contributes 
�m�V�T�_�V�<�J�A�_�p�]�y���p�a���]�a�J�A�]���I�V�a�L�V�v�N�l�m�V�p�y���v�A�]�q�N�m���T�V�v�N�_���V�p�m���m�V�|�N�‘��
complexity, and available pooling habitat.  

Den139  Small simple 
swamp, on the 
valley side of 
Wongawilli 
Creek 

560 m west of LW28, 
crossing the Study 
Area based on the 
600 m boundary  

Maximum predicted total vertical subsidence for Den139  is 
less than 20 mm.  

While the swamps located outside the mining area could 
experience low levels of vertical subsidence, they are not 
expected to experience measurable conventional tilts, 
curvatures or strains. 

Unlikely to be measurable impacts to this swamp or 
associated species including threatened species.  

Den140  Small simple 
swamp, on the 
valley side of 

185 m west of 
LW25A 

Maximum predicted total vertical subsidence for  Den140  is 
less than 20 mm.  

While the swamps located outside the mining area could 
experience low levels of vertical subsidence, they are not 
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Site Swamp 
characteristics 

Position Subsidence predictions (MSEC 2025) Predicted impacts 

Wongawilli 
Creek 

expected to experience measurable conventional tilts, 
curvatures or strains. 

Unlikely to be measurable impacts to this swamp or 
associated species including threatened species.  

Den141  Small simple 
swamp, on the 
valley side of 
Wongawilli 
Creek 

270 m west of 
LW25A 

Maximum predicted total vertical subsidence for Den141  is 
less than 20 mm.  

While the swamps located outside the mining area could 
experience low levels of vertical subsidence, they are not 
expected to experience measurable conventional tilts, 
curvatures or strains. 

Unlikely to be measurable impacts to this swamp or 
associated species including threatened species.  

Den152  Small simple 
swamp, on the 
valley side of 
Wongawilli 
Creek 

230 m west of 
LW25A 

Maximum predicted total vertical subsidence for Den152  is 
less than 20 mm.  

While the swamps located outside the mining area could 
experience low levels of vertical subsidence, they are not 
expected to experience measurable conventional tilts, 
curvatures or strains. 

Unlikely to be measurable impacts to this swamp or 
associated species including threatened species.  

Den153  Small simple 
swamp, near the 
valley base of 
drainage line 
WC26 

Above tailgate of 
LW24A and partially 
above LW23 

Maximum predicted total vertical subsidence for Den153  is 
1050 mm. Maximum predicted total upsidence for Den153  is 
575 mm and maximum predicted total closure is 850  mm.  

Den153  is located above  the tailgate of LW24 and partially 
above LW23, near the valley base of drainage line  WC26. 
There are no predicted reductions in grade along drainage 
line WC26 within the extent of Den153 . 

Den153  is located near the base of the valley associated with 
the streams and therefore could experience valley -related 
�N�9�N�J�p�m���L�q�N���p�a���^�V�_�V�_�T���a�S���p�U�N���i�l�a�i�a�m�N�L���]�a�_�T�w�A�]�]�m�• 

 

There is potential for cracking and fracturing of the bedrock 
within Den153, with the maximum predicted strains for this 
swamp being 8mm/m tensile and compressive based on the 
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Site Swamp 
characteristics 

Position Subsidence predictions (MSEC 2025) Predicted impacts 

�‰�…���È���J�a�_�<�L�N�_�J�N���]�N�v�N�]�m�•���3�U�N���^�A�x�V�^�q�^���i�l�N�L�V�J�p�N�L���J�a�^�i�l�N�m�m�V�v�N��
strain due to valley-�l�N�]�A�p�N�L���N�9�N�J�p�m���S�a�l���p�U�N��section of Den153  
located above LW24 A is 10mm/m to 20mm/m.  

 

The dilated strata beneath the drainage line and within 
Den153 could result in the diversion of some surface water 
�=�a�w�m���I�N�_�N�A�p�U���i�A�l�p���a�S���p�U�V�m���m�w�A�^�i�•��The drainage lines 
upstream of this �m�w�A�^�i���=�a�w���L�q�l�V�_�T���A�_�L���m�U�a�l�p�]�y���A�S�p�N�l���l�A�V�_�S�A�]�]��
events. Where there is no connective fracturing to any deeper 
�m�p�a�l�A�T�N�‘���V�p���V�m���]�V�\�N�]�y���p�U�A�p���m�q�l�S�A�J�N���w�A�p�N�l���=�a�w�m���w�V�]�]���l�N-emerge at 
the limits of fracturing and dilation.  

�#�a���p�U�l�N�A�p�N�_�N�L���=�a�l�A���a�l���S�A�q�_�A���U�A�v�N��previously been recorded  
within Den153; however, Littlejohn’s Tree Frog was recorded 
downstream along WC26 during the current study.  Although 
there are unlikely to be any �m�V�T�_�V�<�J�A�_�p impacts to threatened 
biodivers ity within Den153 due to the proposed longwalls , 
cracking of bedrock and potential diversion or surface water 
�=�a�w�m���J�a�q�]�L���U�A�v�N���L�a�w�_�m�p�l�N�A�^���V�^�i�A�J�p�m���a�_��breeding habitat 
for Little John’s Tree Frog.  

Den154  Small simple 
swamp, 
occurring on 
the valley side 
of drainage line  
LC6. 

Above LW22, 
adjacent to LW23 
and 205 m south -east 
of LW24B 

Maximum predicted total vertical subsidence for Den154  is 
2600 mm.  

While the swamps located outside the mining area could 
experience low levels of vertical subsidence, they are not 
expected to experience measurable conventional tilts, 
curvatures or strains. 

Unlikely to be measurable impacts to this swamp or 
associated species including threatened species.  

Den154  is located partially above the existing LW22 and 
adjacent to the approved LW23 but it is outside the extents of 
the proposed longwalls. This swamp is predicted to 
�N�x�i�N�l�V�N�_�J�N���m�q�I�m�V�L�N�_�J�N���N�9�N�J�p�m���q�i���p�a���‚�†�€�€���^�^���v�N�l�p�V�J�A�]��
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Site Swamp 
characteristics 

Position Subsidence predictions (MSEC 2025) Predicted impacts 

subsidence, 35 mm/m tilt (i.e. 3.5 % or 1 in 29), 1.0 km -1 
hogging curvature (i.e. minimum radius of curvature of 1.0 
km) and 0.8 km-1 sagging curvature (i.e. minimum radius of 
�J�q�l�v�A�p�q�l�N���a�S���•�•�‚���\�^� �•���3�U�N���i�l�N�L�V�J�p�N�L���m�q�I�m�V�L�N�_�J�N���N�9�N�J�p�m���S�a�l��
Den154  are predominately due to the existing and approved 
LW22 and LW23 rather than the proposed longwalls.  

Den158  Small simple 
swamp 

Above the coal pillar, 
110 m north of LW23, 
340 m east of LW24A 
and 20 m west of 
LW24B 

Maximum predicted total vertical subsidence for Den158  is 
80 mm. 

While the swamps located outside the mining area could 
experience low levels of vertical subsidence, they are not 
expected to experience measurable conventional tilts, 
curvatures or strains. 

Unlikely to be measurable impacts to this swamp or 
associated species, including threatened species.  
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6.3  Potential impacts to threatened flora  

Sixteen threatened flora species have been determined to have a moderate to h igh likelihood of occurring within 
the Study Area (Appendix 1). However, a limited number have potential habit at likely to be impacted by 
subsidence. 

Threatened flora likely to be impacted by subsidence ( Table 14), include those associated with ground water 
dependent habitats, such as Upland Swamps and riparian veget ation. Ridgeline and woodland dependent 
threatened flora are unlikely to be significantly impacted by subsi dence mechanisms.  

Leucopogon exolasius is known to occur in the Study Area. An additional three species ( Cryptostylis hunteriana, 
Epacris purpurascens var. purpurascens and Pultenaea aristata) are considered to have habitat within the Study 
Area that may be potentially impacted by subsidence. Each of these sp ecies has potential habitat within Upland 
Swamps or creek line vegetation communities, however none of these s pecies are reliant on such habitat and 
occur throughout a range of other habitats  within the Study Area. 

Impacts from the current proposal on threatened flora have been  assessed within the project’s SIS and are likely 
to be minimal as a result of the current proposal. Impacts  to Leucopogon exolasius recorded in the Study Area 
are likely to be minimal and not result in death of individua ls or loss of population, given the species has been 
recorded on slopes and ridgelines upslope of riparian habitats, which suggests it is not dependent on 
groundwater or surface flows.  

Table 14 : Threatened flora with potential to be impacted within the Study Area  

Botanical name Potential habitat in Study 
Area 

Potential to be impacted 
by subsidence 

Seven-Part Test 
undertaken in SIS (Biosis 
2007a) 

Cryptostylis hunteriana Not previously recorded in 
Study Area.  

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

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

Yes. 

�#�a���m�V�T�_�V�<�J�A�_�p���V�^�i�A�J�p��
concluded. 

Epacris purpurascens var. 
purpurascens 

Not previously recorded in 
Study Area.  

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

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

Yes. 

�#�a���m�V�T�_�V�<�J�A�_�p���V�^�i�A�J�p��
concluded. 

Leucopogon exolasius  Previously recorded in the 
Study Area on ridgetop. 
Ridgetop habitat not likely 
to be impacted by 
subsidence.  

Potential habitat includes 
creek lines. 

Vegetation communities 
include Exposed Sandstone 
Scribbly Gum Woodland. 

Yes. Creek line habitat may 
be impacted by subsidence 
mechanisms. 

Yes. 

�#�a���m�V�T�_�V�<�J�A�_�p���V�^�i�A�J�p��
concluded. 

Pultenaea aristata Not previously recorded in 
Study Area.  

Yes. Upland Swamps and 
creek line habitat may be 

Yes. 

�#�a���m�V�T�_�V�<�J�A�_�p���V�^�i�A�J�p��
concluded. 
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Botanical name Potential habitat in Study 
Area 

Potential to be impacted 
by subsidence 

Seven-Part Test 
undertaken in SIS (Biosis 
2007a) 

Potential habitat includes 
Upland Swamps and creek 
lines. 

impacted by subsidence 
mechanisms. 

 

6.4  Potential impacts to fauna  

Subsidence may have a direct impact on known and potential habitat for threatened fauna such as watercourses, 
Upland Swamps, riparian vegetation, rock overhangs, rocky out crops, cliffs and crevices. Predicted impacts to 
these habitats are documented in Table 1. 

Woodland and forest habitat types make up the majority of the Study Area. These habitat types, which are not 
dependent on groundwater, are unlikely to be impacted by su bsidence. Microhabitat features such as tree 
hollows and exfoliating bark are also unlikely to be impacte d.  

The proposed longwall layout has been set back from major water courses within the Study Area including 
Wongawilli Creek, and as such, subsidence impacts within these areas would be limited ( MSEC 2025). 

A number of mapped watercourses occur within the 35 -degree angle of draw Study Area, which are susceptible 
to subsidence impacts (both direct and indirect), however imp acts are likely to be confined to features such as 
standing pools, which make up a small but important proportion of the overall waterco urse. Watercourses that 
are directly mined beneath and those within the 35° angle of dr aw, are likely to have bedrock fracturing with 
associated impacts such as diversion of surface water flows and draining of pooled water. In addition to 
hydrological impacts, secondary impacts on water quality, su ch as increased concentrations of iron and 
manganese precipitates are likely to occur as a result of b edrock fracturing and increased groundwater inpu t to 
the streams. The iron and manganese precipitates form an organic fl occulant which decomposes and decreases 
dissolved oxygen, which may impact aquatic fauna and insects. Both such impacts (hydro logical and water 
quality) may extend some distance downstream from the zone of fra cturing, with the severity of impacts reducing 
with distance from the zone of fracturing as a result of dilutio n, particularly in partially groundwater fed systems.  

Within the Dendrobium mining domain, the above -mentioned aquatic impacts are considered the most 
significant impact to fauna. In regard to terrestrial fauna, s uch impacts are of particular relevance to frog species 
including the threatened species Red -crowned Toadlet  (Pseudophryne australis), Littlejohn’s Tree Frog (Litoria 
littlejohni ) and Giant Burrowing Frog  (Heleioporus australiacus), which are discussed in detail in Section 6.5. 

Impacts on cliff lines, rock outcrops and other rocky habitats wit hin the Study Area are likely to be minor, as 
observed in previous mining areas. No large -scale cliff collapses or slope failures are predicted. Small rock  
outcrops are expected to experience minor impacts. Such impacts, w hile having some potential to alter available 
roosting or sheltering habitat for a range of species, have limited potentia l to harm or cause widespread mortality 
to species given the minimal occurrence of rock falls and col lapses predicted, as well as the limited importance of 
any given area of such habitat (i.e. there is no one area considered to be particularly important for the survival of 
species within the Study Area, such as roosting bats). 

6.5  Potential impacts to threatened fauna  

Eighty-one threatened fauna were considered during likelihood of occurrence assessment (Appendix 1). Forty-
four of these species were determined to have a moderate or high likeli hood of occurrence, or are known to 
occur, within the Study Area. Subsidence impacts from the proposed longwalls are likely to be negligible for the 
majority of these species. Nine threatened species are considered to be pot entially impacted by subsidence 
impacts resulting from the proposal ( Table 15).  



 

 Dendrobium Area 3C – Longwalls 24-29 68 

Assessments of significance under the BC Act were carried out for 30  threatened species during the project SIS 
(Biosis 2007), with significant impacts considered to potenti ality occur for six species comprising:  

— Frogs: Littlejohn’s Tree Frog  (Litoria littlejohni ), Giant Burrowing Frog  (Heleioporus australiacus), Red-
crowned Toadlet (Pseudophryne australis) and Stuttering Frog  (Mixophyes balbus)  

— Reptiles: Broad-headed Snake (Hoplocephalus bungaroides ) 
— Invertebrates: Giant Dragonfly  (Petalura gigantea).  

The results of the assessments of significance considering DA3 are considered relevant to the current project, 
with the exception of the Stuttering Frog  (Mixophyes balbus ). The Stuttering Frog is not likely to be present in the 
Study Area as it has not been recorded during the present study or during extensive survey programs targeting 
threatened frog species conducted in adjacent areas with the same hab itats (Biosis 2019, Niche 2023). The very 
few recent records of the Stuttering Frog located from the Syd ney Basin and southwards have all been associated 
with large permanent streams lined by wet sclerophyll or r ainforest vegetation that tends to form a dense 
enclosing canopy over the stream area. This habitat is very limited  or absent from the Study Area and surrounds.  

An assessment of potential impacts from the current proposal for  each of the identified threatened species likely 
to be impacted is provided below in Table 15. 
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Table 15 : Threatened fauna with moderate to high likelihood of occurrence  and potential for impacts due to the proposal  

Species  Recent records and habitat in Study 
Area 

Potential impact to species or potential 
habitat in Study Area 

Assessment of 
�m�V�T�_�V�<�J�A�_�J�N��
undertaken in SIS 
and result (Biosis 
2007a) 

Current conservation and impact 
status 

Amphibian 

Giant Burrowing 
Frog 

(Heleioporus 
australiacus) 

Species was recorded during SIS and 
subsequent monitoring surveys in DA3A 
and DA3B (Biosis 2019) (Figure 8). 

�0�N�J�a�l�L�m���A�l�N���m�i�a�l�A�L�V�J���L�q�N���p�a���L�V�:�J�q�]�p�y���a�S��
detection. 

Tadpoles of this species have been 
previously recorded at Den07. 

During the current survey, a tadpole was  
recorded at a pool along LC5.   

�-�a�p�N�_�p�V�A�]���V�^�i�A�J�p�m���V�_�J�]�q�L�N���J�U�A�_�T�N�m���p�a���=�a�w��
�l�N�T�V�^�N�m�‘���]�a�m�m���a�S���m�q�l�S�A�J�N���=�a�w���A�_�L���w�A�p�N�l��
retention within breeding pools. Changes in 
Upland Swamps are likely to impact the 
�m�i�N�J�V�N�m���v�V�A���V�_�=�q�N�_�J�V�_�T���L�a�w�_�m�p�l�N�A�^���i�a�a�]��
availability or permanency or through 
changes in sheltering habitat within swamps.  

Yes. 

�1�V�T�_�V�<�J�A�_�p���V�^�i�A�J�p��
determined. 

Conservation listing status of species 
has not changed since original SIS. 
Habitat has been shown to be 
impacted during monitoring of 
subsidence impacts within DA3A and 
DA3B as predicted within SIS. Access 
constraints and detectability make it 
�L�V�:�J�q�]�p���p�a judge severity of impacts on 
�i�a�i�q�]�A�p�V�a�_���v�V�A���N�9�N�J�p�V�v�N���^�a�_�V�p�a�l�V�_�T�•�� 

Impacts detected for Littlejohn’s Tree 
Frog for permanent pools are likely 
relevant for Giant Burrowing Frog.  

Littlejohn’s Tree 
Frog 

(Litoria littlejohni ) 

Recorded throughout DA3A -3C during SIS. 
Recorded within current study along most 
waterways within Study Area including 
Wongawilli Creek , CR36, CR38, WC24, 
WC26, WC28, LC2, LC3, LC4, LC5 and some 
smaller associated tributaries (Figure 6). 
Species also found at Den07.  

Within the Study Area, the species relies 
upon semi -permanent pools for tadpole 
development. Maturation times for tadpoles 

�-�a�p�N�_�p�V�A�]���V�^�i�A�J�p�m���V�_�J�]�q�L�N���J�U�A�_�T�N�m���p�a���=�a�w��
�l�N�T�V�^�N�m�‘���]�a�m�m���a�S���m�q�l�S�A�J�N���=�a�w���A�_�L���w�A�p�N�l��
retention within breeding pools. Changes in 
Upland Swamps are likely to impact the 
�m�i�N�J�V�N�m���v�V�A���V�_�=�q�N�_�J�V�_�T���L�a�w�_�m�p�l�N�A�^���i�a�a�]��
availability or permanency or through 
changes in sheltering habitat within swamps.  

Yes. 

�1�V�T�_�V�<�J�A�_�p���V�^�i�A�J�p��
determined. 

Conservation listing status of species 
has not changed since original SIS. 

Habitat has been shown to be 
impacted during monitoring of 
subsidence impacts within DA3A and 
DA3B as predicted within SIS.  

In areas adjacent to the proposed 
longwall, monitoring indicates that 
abundance of species is likely to have 
declined due to subsidence impacts 
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Species  Recent records and habitat in Study 
Area 

Potential impact to species or potential 
habitat in Study Area 

Assessment of 
�m�V�T�_�V�<�J�A�_�J�N��
undertaken in SIS 
and result (Biosis 
2007a) 

Current conservation and impact 
status 

have been observed to take around four 
months (Anstis 2002), although this is 
�v�A�l�V�A�I�]�N���V�_���p�U�N���<�N�]�L���L�N�i�N�_�L�V�_�T���a�_���S�A�J�p�a�l�m��
�m�q�J�U���A�m���w�N�A�p�U�N�l�•���-�a�a�]�m���a�S���m�q�:�J�V�N�_�p���L�N�i�p�U��
and hydroperiod within the catchment area 
were almost exclusively located along 
second order  �a�l���U�V�T�U�N�l���m�p�l�N�A�^�m���a�l���N�]�m�N���<�l�m�p��
order streams where headwater swamps are 
�i�a�m�V�p�V�a�_�N�L���q�i�m�p�l�N�A�^�•���!�A�l�T�N�l�‘���S�A�m�p�N�l���=�a�w�V�_�T��
streams such as Wongawilli Creek are less 
likely to support breeding, although the 
species was recorded along the southern 
portion of Wong awilli Creek (Figure 6) 
within the Study Area, where smaller pools 
are more common.  

such as reduced water retention in 
pools (Biosis 2016). 

There is currently threatened frog  
monitoring along LC5, LC6 and WC26 
in Area 3C, beneath proposed 
longwalls. Monitoring along these 
transects began in 2023 so there is 
limited  data. The 2023 monitoring 
program recorded egg masses  and 
tadpoles along all of the transects, and 
adults along most.  

Red-crowned 
Toadlet 

(Pseudophryne 
australis) 

�0�N�J�a�l�L�N�L���L�q�l�V�_�T���p�U�N���1���1���A�p���<�v�N���m�V�p�N�m���V�_�������ƒ��
including upland Den10, and a drainage 
line near upland Den15b.  

Recorded in DA3B in 2012 surveys (Niche 
2012) and during follow -up monitoring (e.g. 
Biosis 2016).  

Recorded during previous surveys withi n 
DA3C LW24-29 upstream of LC4. Heard 
�J�A�]�]�V�_�T���L�q�l�V�_�T���J�q�l�l�N�_�p���m�q�l�v�N�y���N�9�a�l�p���A�]�a�_�T��
LC4. 

Yes, potentially impacted.  

Given its habitat preferences appear to be 
�]�A�l�T�N�]�y���L�N�i�N�_�L�N�_�p���q�i�a�_���m�q�l�S�A�J�N���w�A�p�N�l���l�q�_�a�9��
and seepage rather than ground water and 
requirements for semi -permanent pools, it is 
considered that this species is less sensitive to 
impacts from subsidence in compar ison with 
other species such as Littlejohn’s Tree Frog. 
Nonetheless, changes in hydrology related to 
cracking of bedrock underlying streams 
providing habitat for the Red -crowned Toadlet 
�U�A�v�N���p�U�N���i�a�p�N�_�p�V�A�]���p�a���V�_�=�q�N�_�J�N���^�a�V�m�p�q�l�N���]�N�v�N�]�m��

Yes. 

�1�V�T�_�V�<�J�A�_�p���V�^�i�A�J�p��
determined. 

Conservation listing status of species 
has not changed since original SIS. 

There has been limited monitoring to 
�m�i�N�J�V�<�J�A�]�]�y���A�m�m�N�m�m���V�^�i�A�J�p�m���p�a���0�N�L-
crowned Toadlet due to subsidence 
within the Dendrobium area. 
Monitoring has focussed upon the 
Littlejohn’s Tree Frog which is likely to 
be more prone to subsidence impacts 
�A�_�L���^�a�l�N���N�9�N�J�p�V�v�N�]�y���^�a�_�V�p�a�l�N�L���L�q�N���p�a��
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Species  Recent records and habitat in Study 
Area 

Potential impact to species or potential 
habitat in Study Area 

Assessment of 
�m�V�T�_�V�<�J�A�_�J�N��
undertaken in SIS 
and result (Biosis 
2007a) 

Current conservation and impact 
status 

and retention of moisture within small pools, 
soaks and leaf litter environments on which 
Red-crowned Toadlets rely to complete their 
lifecycle. While some records of the species in 
the local area are adjacent to swamps, it is not 
considered that swamps play a particularly 
important role in providing appropriate 
breeding or sheltering habitat.  

a conspicuous, relatively lengthy 
tadpole phase.  

Impacts detected for Littlejohn’s Tree 
Frog along smaller streams are likely 
relevant for Red-crowned Toadlet.  

Reptile 

Broad-headed 
Snake 

(Hoplo cephalus 
bungaroides ) 

Not previously recorded in Study Area.  

Potential habitat includes ridgeline , rocky 
outcrops  and creek lines. Vegetation 
communities include Sandstone Gully 
Peppermint Forest and Exposed Sandstone 
Scribbly Gum Woodland.  

Yes, potentially impacted.  

Impacts to any potential habitat is likely to be 
limited, based on previous observations of 
subsidence within adjacent mined areas and 
predictions of subsidence for the current 
proposal. That is, predictions of subsidence 
impacts such as rock-falls are limited in their 
extent (MSEC 2025). This factor, coupled with 
the requirement that subsidence would need 
�p�a���A�9�N�J�p���m�U�N�]�p�N�l�V�_�T���U�A�I�V�p�A�p���S�a�l���p�U�N���
�l�a�A�L-
headed Snake which is quite limited, and that 
deleterious impacts would need to then 
result, leads to a predic tion of minimal 
impacts for this species. 

Yes. 

�#�a���m�V�T�_�V�<�J�A�_�p���V�^�i�A�J�p��
determined. 

Conservation listing status of species 
has not changed since original SIS. 

Limited monitoring has been 
undertaken for this species. The 
�m�i�N�J�V�N�m���V�m���L�V�:�J�q�]�p���p�a���L�N�p�N�J�p���A�_�L��
monitoring , which includes lifting of 
preferred rock plates , is potentially 
harmful to the species.  

It is not known if this species has been 
impacted by subsidence from mining 
within the Dendrobium Area, however 
given the limited extent of reported 
rock-falls, impacts are likely to be 
�^�V�_�V�^�A�]���A�_�L���L�V�:�J�q�]�p���p�a���L�N�p�N�J�p�• 
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Species  Recent records and habitat in Study 
Area 

Potential impact to species or potential 
habitat in Study Area 

Assessment of 
�m�V�T�_�V�<�J�A�_�J�N��
undertaken in SIS 
and result (Biosis 
2007a) 

Current conservation and impact 
status 

Rosenberg’s 
Goanna 

(Varanus 
rosenbergi ) 

Previously recorded by Biosis (2007a) within 
DA3. Recorded during current survey 80m 
�_�a�l�p�U���a�S���p�U�N���†�€�€�^���I�q�9�N�l�• 

Potential habitat includes Upland Swamps, 
ridgelines and creek lines. Vegetation 
communities include: Sandstone Gully 
Peppermint Forest and upland swamp 
communities.  

Yes, potentially impacted.  

Potential impacts include  death or injury 
resulting from rock fall or collapse.  

Impacts to any potential habitat is likely to be 
limited, based on previous observations of 
subsidence within adjacent mined areas and 
subsidence predictions for the current 
proposal. That is, predictions of subsidence 
impacts such as rock-falls are limited in their 
extent (MSEC 2025). This factor, coupled with 
the requirement that subsidence would need 
�p�a���A�9�N�J�p���m�U�N�]�p�N�l�V�_�T���U�A�I�V�p�A�p���S�a�l���p�U�N���0�a�m�N�_�I�N�l�T� �̄m��
Goanna and that deleterious impacts would 
need to then result, leads to a prediction of 
minimal impacts for  this species. 

Yes. 

�#�a���m�V�T�_�V�<�J�A�_�p���V�^�i�A�J�p��
determined. 

Conservation listing status of species 
has not changed since original SIS. 

Limited monitoring has been 
undertaken for this species.  

It is not known if this species has been 
impacted by subsidence from mining 
within the Dendrobium Area, however 
given the limited extent of reported 
rock-falls, impacts are likely to be 
�^�V�_�V�^�A�]���A�_�L���L�V�:�J�q�]�p���p�a���L�N�p�N�J�p�• 

Mammals 

Large Bent-winged 
Bat 

(Miniopterus 
orianae oceanensis) 

Recorded previously in Study Area (OEH 
2024a). 

Potential habitat includes the entire Study 
Area, however only potential roosting 
features likely to be impacted.  

Yes, potentially impacted.  

Potential impacts include  death or injury 
resulting from rock fall or collapse, possible 
changes in availability of breeding and 
roosting habitat.  

Maternity caves would not occur within the 
Study Area. If roosting occurs within the Study 
Area, it is unlikely to be widespread or 
�m�V�T�_�V�<�J�A�_�p�•���"�V�_�V�^�A�]���V�^�i�A�J�p�m���Ÿ�S�l�a�^���m�q�I�m�V�L�N�_�J�N��

Yes. 

�#�a���m�V�T�_�V�<�J�A�_�p���V�^�i�A�J�p��
determined. 

Conservation listing status of species 
has not changed since original SIS. 

Monitoring has not been undertaken 
for this species. 

It is not known if this species has been 
impacted by subsidence from mining 
within the Dendrobium Area, however 
given the limited extent of reported 
rock-�S�A�]�]�m���A�_�L���J�]�V�9���S�A�V�]�q�l�N�m�‘���V�^�i�A�J�p�m���A�l�N��
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Species  Recent records and habitat in Study 
Area 

Potential impact to species or potential 
habitat in Study Area 

Assessment of 
�m�V�T�_�V�<�J�A�_�J�N��
undertaken in SIS 
and result (Biosis 
2007a) 

Current conservation and impact 
status 

�a�S���S�N�A�p�q�l�N�m���m�q�J�U���A�m���J�]�V�9�m���A�_�L���a�v�N�l�U�A�_�T�m� ���A�l�N��
expected to occur given the limited 
propensity of roosting within the Study Area 
and the limited area of impact predicted to 
occur for possible roost habitats.  

�]�V�\�N�]�y���p�a���I�N���^�V�_�V�^�A�]���A�_�L���L�V�:�J�q�]�p���p�a��
detect. 

Large-eared Pied 
Bat 

(Chalinolobus 
dwyeri) 

Recorded previously by Biosis (2007a) within 
Area 3B. 

Potential habitat includes the entire Study 
Area�‘���U�a�w�N�v�N�l���a�_�]�y���m�i�N�J�V�<�J��roosting 
features likely to be impacted.  

Yes, potentially impacted.  

Potential impacts include: death or injury 
resulting from rock fall or collapse, possible 
changes in availability of breeding and 
roosting habitat.  

 

Yes. 

�#�a���m�V�T�_�V�<�J�A�_�p���V�^�i�A�J�p��
determined. 

Conservation listing status of species 
has not changed since original SIS. 

Monitoring has not been undertaken 
for this species. 

It is not known if this species has been 
impacted by subsidence from mining 
within the Dendrobium Area, however 
given the limited extent of reported 
rock-�S�A�]�]�m���A�_�L���J�]�V�9���S�A�V�]�q�l�N�m�‘���V�^�i�A�J�p�m���A�l�N��
�]�V�\�N�]�y���p�a���I�N���^�V�_�V�^�A�]���A�_�L���L�V�:�J�q�]�p���p�a��
detect. 

Little Bent-winged 
Bat 

(Miniopterus 
australis) 

Not recorded in Study Area during previous 
or current surveys. 

Potential habitat includes the entire Study 
Area�‘���U�a�w�N�v�N�l���a�_�]�y���m�i�N�J�V�<�J��roosting 
features likely to be impacted.  

Yes, potentially impacted.  

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

Yes. 

�#�a���m�V�T�_�V�<�J�A�_�p���V�^�i�A�J�p��
determined. 

Conservation listing status of species 
has not changed since original SIS. 

Monitoring has not been undertaken 
for this species. 

It is not known if this species has been 
impacted by subsidence from mining 
within the Dendrobium Area, however 
given the limited extent of reported 
rock-�S�A�]�]�m���A�_�L���J�]�V�9���S�A�V�]�q�l�N�m�‘���V�^�i�A�J�p�m���A�l�N��
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Species  Recent records and habitat in Study 
Area 

Potential impact to species or potential 
habitat in Study Area 

Assessment of 
�m�V�T�_�V�<�J�A�_�J�N��
undertaken in SIS 
and result (Biosis 
2007a) 

Current conservation and impact 
status 

�]�V�\�N�]�y���p�a���I�N���^�V�_�V�^�A�]���A�_�L���L�V�:�J�q�]�p���p�a��
detect. 

Southern Myotis  

(Myotis macropus) 

Not recorded in Study Area during previous 
or current surveys. 

Potential habitat includes larger 
watercourses with pools and standing water 
and adjacent vegetation. 

Yes, potentially impacted.  

Potential impacts include death or injury as 
result of rock fall or collapse and impacts on 
prey availability due to drying of pools.  

Yes. 

�#�a���m�V�T�_�V�<�J�A�_�p���V�^�i�A�J�p��
determined. 

Conservation listing status of species 
has not changed since original SIS. 

Monitoring has not been undertaken 
for this species. 

It is not known if this species has been 
impacted by subsidence from mining 
within the Dendrobium Area, however 
given the limited extent of reported 
rock-�S�A�]�]�m���A�_�L���J�]�V�9���S�A�V�]�q�l�N�m�‘���V�^�i�A�J�p�m���A�l�N��
�]�V�\�N�]�y���p�a���I�N���^�V�_�V�^�A�]���A�_�L���L�V�:�J�q�]�p���p�a��
detect.  

Drying of pools may impact on prey 
availability, but this impact is 
considered unlikely given that the 
large watercourse, Cordeaux River, 
minimally overlaps with the north -east 
corner of the Study Area and is not 
considered to be impacted by LW 24-
29.  

Inverteb rates 

���V�A�_�p�����l�A�T�a�_�=�y  

(Petalura gigantea) 

BioNet records from Den07 (OEH 2024a) 
(Figure 8). No other swamps within the 

Yes, potentially impacted.  

Potential impacts include loss of upland 
swamp habitat as a result of subsidence. The 

Yes. Conservation listing status of species 
has not changed since original SIS. 
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Species  Recent records and habitat in Study 
Area 

Potential impact to species or potential 
habitat in Study Area 

Assessment of 
�m�V�T�_�V�<�J�A�_�J�N��
undertaken in SIS 
and result (Biosis 
2007a) 

Current conservation and impact 
status 

Study Area have known sightings of the 
species.  

Potential habitat includes Upland Swamps. 
Swamps that were recorded as being 
suitable habitat for P. gigantea in DA3 were 
those swamps that had a high groundwater 
level with permanent wet areas that could 
include active soaks/seepage zones, 
exposed pools, and streams evident during 
the dry periods and a deep peat layer 
�Ÿ���_�v�N�l�p�N�I�l�A�p�N�����L�N�_�p�V�<�J�A�p�V�a�_�����q�m�p�l�A�]�A�m�V�A���‚�€�•9). 
The swamps also usually contained 
characteristic saturated soil vegetation such 
as Banksia robur, Melaleuca spp., Gahnia 
spp., Lomandra spp. and the pouched Coral 
Fern (Gleichenia dicarpa ) (Invertebrate 
���L�N�_�p�V�<�J�A�p�V�a�_�����q�m�p�l�A�]�A�m�V�A���‚�€�•�‰� �• 

critical factor governing the presence of P. 
gigantea  is the permanent shallow 
�T�l�a�q�_�L�w�A�p�N�l���]�N�v�N�]���Ÿ���_�v�N�l�p�N�I�l�A�p�N�����L�N�_�p�V�<�J�A�p�V�a�_��
Australasia 2019). Once the groundwater level 
drops below the depth of the larval burrows 
(> 70cm) and the peat dries the habitat, 
�i�a�p�N�_�p�V�A�]�]�y���A���i�a�i�q�]�A�p�V�a�_���V�_���A���m�i�N�J�V�<�J���m�w�A�^�i���V�m��
lost �Ÿ���_�v�N�l�p�N�I�l�A�p�N�����L�N�_�p�V�<�J�A�p�V�a�_�����q�m�p�l�A�]�A�m�V�A��
2019). 

�1�V�T�_�V�<�J�A�_�p���V�^�i�A�J�p��
determined. 

The species has been previously 
recorded in Den07 (above the 
proposed longwalls ).  

Den07 may be impacted as a result of 
subsidence due to LW24-29. 

���p���V�m���_�a�p�N�L���p�U�A�p���p�U�N�����V�A�_�p�����l�A�T�a�_�=�y���w�A�m��
recorded in all three of the monitored 
impact swamps at Dendrobium (1b, 
11 and 14) during February 202 5. 

Minimal impacts are expected to 
occur for foraging habitat within dryer 
swamp types. 
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7 Monitoring and 
recommendations  

7.1  Existing monitoring and requirements  

A terrestrial ecology monitoring program within Dendrobium began in  2003. Niche commenced the monitoring 
program for DA3C in August 2023. Findings from each year of terrestrial ecology monitoring are reported in 
Annual Environmental Management Reports and End of Panel Repor ts.  

Related monitoring programs include monitoring of abiotic parameters which are key predictors of biodiversity 
impacts, such as soil moisture, shallow groundwater levels and rec harge rates, rainfall, and temperature.  

Prior to the proposed mining, a Swamp Impact Monitoring Mana gement and Contingency Plan and Watercourse 
Impacts Monitoring Management and Contingency Plan is to be im plemented to the satisfaction of the Secretary 
as per Schedule 3 Condition 6 of the Development Consent. It is to be prepared in consultation with BCD, 
WaterNSW and the NSW Department of Planning, Housing and Infrastructure ( DPHI).  

7.2  Recommendations for future monitoring  

Terrestrial ecology monitoring for DA3C should continue to be based on existing methodologies within Niche 
(2025) to ensure consistency of data capture to allow for ongoing comparisons with monitoring conducted to 
date. Improvements and additions to these programs are however re commended as required, based on 
evolving understanding of the effectiveness of the monitoring progr am and new technologies.   

It is recommended the following be continued or included in the  terrestrial ecology monitoring program for 
DA3C:  

— Monitoring of Upland Swamps should continue to follow the methodo logy outlined in Niche (202 5) which is 
consistent with Keith et al. (2006). 

— Visual comparison of photo point monitoring undertaken at each u pland swamp site should continue from 
marked monitoring points.  

— Mapping of upland swamp boundaries within DA3C should be re fined prior to baseline surveys. Recent 
methods including the use of drones to produce LiDAR and high -resolution aerial imagery is likely to achieve 
better accuracy and consistency for mapping of swamp bound aries and overcome current identified 
limitations (see section 4.2.2).  

— Mapping of microhabitats such as pools along streams, as current ly performed by I CHPL for DA3B and 
DA3C, should continue prior to baseline frog surveys.  

— Frog monitoring in DA3C (and other areas) should include rainfall or hydrometric trigger values for surveys to 
allow for greater consistency between years which would aid in comparison of results (pre versus post mining 
and impact versus control).  

— A baseline survey focussed on tadpole survey for Littlejohn’s Tree  Frog and aural detection of Red -crowned 
Toadlet should be conducted after sufficient rainfall and within  the appropriate season.  

— Targeted surveys for the Giant Dragonfly (Petalura gigantea) should continue to be included in swamp 
monitoring.  

— Analysis of swamp monitoring data should incorporate any chan ges in piezometric levels  and soil moisture  at 
or near the swamps.  

— Monitoring programs should continue to be based on BACI design wit h reference to groundwater 
monitoring results.  
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— All remediation works that are undertaken near waterways must  take appropriate measures to minimise 
environmental impacts.  

— Necessary precautions, as per the DCCEEW guidelines (2011) , are to be adopted  when working near 
waterways to avoid the spread of Chytrid Fungus . 

— The implementation of mitigation measures should be monitored  to confirm the success or otherwise of any 
implemented measures.  

— Methods should seek to identify any significant (e.g. greater than  10 mm) surface cracking within the Study 
Area so that monitoring and mitigation measures to minimise fauna en trapment (if identified as occurring) 
can be undertaken.  

 

In addition, the  Biodiversity Offset Strategy should be reviewed to ensure the areas of Upland Swamp and 
threatened species likely to be impacted by the prop osal are accounted for appropriately.   
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8 Conclusion  
Impacts on features from mining -induced subsidence within the Dendrobium domain are largely pred ictable 
given a particular longwall mine layout. This is evidenced through identification of reasonably consistent patterns 
during monitoring of subsidence impacts undertaken for DA2, DA 3A and DA3B (e.g., MSEC 2025; Watershed 
HydroGeo 20 25; HGEO 2025). Subsidence predictions for the proposed LW 24-29 within DA3C are consistent 
with previous subsidence predictions and outcomes for DA3.  

Monitoring of impacts to natural features such as swamps, waterc ourses, rocky outcrops and cliffs in DA3A and 
DA3B (e.g. Biosis 2016, Niche 2024) supports past subsidence predictions. Monitoring results ind icate a high 
likelihood of impacts to watercourses and swamps that have been mined beneath, through a reduced capacity 
for water recharge and permanency within the shallow groundw ater table and within features such as pools 
along watercourses . Such impacts can be confidently predicted above and in close p roximity to longwalls but 
become less apparent with distance from longwalls. For example, a  recent review of monitoring (Watershed 
HydroGeo 2023) indicates that hydrographs from swamp piezometers within 120 m of longwalls at Dendrobium 
are likely to exhibit a mining effect and almost certain to exhi bit a mining effect when directly mined under, be 
that through a reduction in the water table to below pre -mining levels and/or increased recession (drainage) ra te. 
Conversely, effects on swamp groundwater have generally not been  observed at distances greater than 60  m 
from a longwall panel. However, recent data (yet to be confirmed) indicates  that impacts may be noticeable at 
110 m distance from the longwall.  

Where subsidence impacts do occur, deleterious effects to threatened  species such as Littlejohn’s Tree Frog 
have been identified in some areas. However, clear patterns regar ding the significance and severity of impacts to 
biodiversity values such as swamps and target threatened species have at times been difficult to measure 
confidently due to other factors such as drought operating concurrently with subsidence impact s (e.g. Biosis 
2016).  

Review of the SIS predictions with regard to subsidence impact s on threatened biodiversity along with other 
relevant studies and surveys conducted as part of the curr ent project support the findings of the Dendrobium 
Area 3 Species Impact Statement (Biosis 2007a). Since the SIS (2007a), Upland Swamps of the Study Area have 
been listed as an EEC within NSW under the TSC/BC Acts and nationally under the EPBC Act. In addition, where 
the original SIS highlighted significant impacts for the Stutterin g Frog (on a precautionary basis), sufficient data 
now exists to assess with relatively high confidence that the specie s does not occur within the Study Area.  

Nine Upland Swamps occur within the 600 m Study Area boundary. A m aximum of 7.01 ha of swamps within the 
Study Area may be impacted via subsidence from the proposal, as they occu r within the 35 -degree angle of 
draw). In addition, habitats such as pools, along watercourses within the 3 5° angle of draw Study Area, are likely 
to experience subsidence impacts (comprising both direct and indirect impacts). Subsidence impacts to features 
such as cliffs, overhangs and rocky outcrops have the potential to occur but  are likely to have limited impacts on 
threatened biodiversity within the Study Area due to the small area of predicted impacts.  

It is recommended that subsidence monitoring programs incl uding biodiversity monitoring continue, with the 
establishment of additional frog monitoring sites along CR36, CR38, LC4 and LC5A within the Study Area. 
Recommendatio ns regarding biodiversity monitoring have been included within t his report.   
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Appendix 1: Threatened species likelihood of 
occurrence table  
Scientific Name Common Name BC Act 

EPBC 
Act 

Habitat 
Likelihood of 
Occurrence 

Potential for 
Impact 

Amphibians  

Heleioporus 
australiacus 

Giant Burrowing 
Frog 

V V 

Prefers hanging swamps on sandstone shelves adjacent to 
perennial non -flooding creeks (Daly 1996, Recsei 1996). Can also 
occur within shale outcrops within sandstone formations. In the 
southern part of its range can occur in wet and dry forests, montane 
sclerophyll woodland and montane riparian woodland (Daly 1996). 
Individuals can be found around sandy creek banks or foraging 
along ridge -tops during or directly after heavy rain. Males often call 
from burrows located in sandy banks next to water (Barker et al. 
1995). 

Known - tadpole 
observed during current 
survey 20m south of 
600m buffer , additional 
records within 600m 
buffer  
 

High – due to rock 
fracture, surface 
water flow diversions 
and reduction in 
pool water levels.  

Litoria aurea 
Green and Gol den 
Bell Frog 

E V 

Inhabits marshes, dams and stream-sides, particularly those 
containing bullrushes (Typha spp.) or spikerushes (Eleocharis spp.). 
Optimum habitat includes water -bodies that are un -shaded, free of 
predatory fish such as Plague Minnow (Gambusia holbrooki), ha ve a 
grassy area nearby and diurnal sheltering sites available. 

None  None  
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Scientific Name Common Name BC Act 
EPBC 
Act 

Habitat 
Likelihood of 
Occurrence 

Potential for 
Impact 

Litoria littlejohni  Littlejohn’s Tree Frog  E E 

Occurs in wet and dry sclerophyll forests associated with sandstone 
outcrops between 280 and 1000 m on the eastern slopes of the 
Great Dividing Range (Barker et al. 1995). Prefers rock flowing 
streams, but individuals have also been collected from semi -
permanent dams with some emergent vegetation (Barker et al. 
1995). Forages both in the tree canopy and on the ground, and has 
been observed sheltering under rocks on high exposed ridges 
during summer. It is not known from coastal habitats.  

Known – adults and egg 
masses observed in 
current survey, 
numerous BioNet 
records in Study Area 
including multiple 
directly above proposed 
longwalls  

High – due to rock 
fracture, surface 
water flow diversions 
and reduction in 
pool water levels.  

Litoria watsoni Watson's Tree Frog E E 

Watson’s Tree Frog is distributed from the Budderoo  National Park 
(NP) in south-eastern New South Wales (NSW) to the eastern side of 
the Snowy River NP in the East Gippsland region of Victoria. The 
species is found at elevations from near sea- level to 1100 m 
(Mahony et al. 2020). The topography at the northern end of the 
distribution is recognised as a biogeographic barrier for several 
taxa, being characterised by steep escarpments and V -shaped 
valleys (Bryant & Krosch 2016; Mahony et al. 2020), and marks the 
geographic delineation between Littlejohn’s Tree Frog and 
Watson’s Tree Frog. 

Low Low 
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Scientific Name Common Name BC Act 
EPBC 
Act 

Habitat 
Likelihood of 
Occurrence 

Potential for 
Impact 

Mixophyes balbus  Stuttering Frog  E V 

This species is usually associated with mountain streams, wet 
mountain forests and rainforests (Barker et al. 1995). It rarely 
wanders very far from the banks of permanent forest streams, 
although it will forage on nearby forest floors. Eggs are deposited in 
leaf litter on the banks of streams and are washed into the water 
during heavy rains (Barker et al. 1995). 

Low Low 

Pseudophryne 
australis 

Red-crowned 
Toadlet 

V - 

Occurs on wetter ridge tops and upper slopes of sandstone 
formations on whichthe predominant vegetation is dry open forests 
and heaths. This species typically breeds within small ephemeral 
creeks that feed into larger semi -perennial streams. After rainfall 
these creeks are characterised by a series of shallow pools lined by 
dense grasses, ferns and low shrubs (Thumm 1997). 

Known - heard calling 
during current survey 
and recorded on 
songmeters, additional 
records within 600m 
buffer  
 

High – due to rock 
fracture, surface 
water flow diversions 
and reduction in 
pool water levels.  

Birds 

Actitis hypoleucos Common Sandpiper  - M 

Utilises a wide range of coastal wetlands and some inland wetlands, 
mostly found around muddy margins or rocky shores. Forages in 
shallow water and on soft mud, roosts on rocks or vegetation such 
as mangroves. Northern hemisphere breeding.  

Low Low 
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Scientific Name Common Name BC Act 
EPBC 
Act 

Habitat 
Likelihood of 
Occurrence 

Potential for 
Impact 

Anthochaera 
phrygia 

Regent Honeyeater CE CE 

The Regent Honeyeater mainly inhabits temperate woodlands and 
open forests of the inland slopes of south -east Australia. Birds are 
also found in drier coastal woodlands and forests in some years. has 
contracted dramatically in the last 30 years to between north -
eastern Victoria and south-eastern Queensland. There are only 
three known key breeding regions remaining: north -east Victoria 
(Chiltern-Albury), and in NSW at Capertee Valley and the Bundarra -
Barraba region. In NSW the distribution is very patchy and mainly 
confined to the two main breeding areas and surroundin g 
fragmented woodlands. In some years flocks converge on flowering 
coastal woodlands and forests.  

Moderate Low 

Apus pacificus Fork tailed Swift - M 
The Fork-tailed Swift is almost exclusively aerial, flying from less than 
1 m to at least 300 m above ground and probably much higher.  

Low to moderate - 
overfly habitat only.  

Low 

Artamus 
cyanopterus 
cyanopterus 

Dusky Woodswallow  V - 

Often reported in woodlands and dry open sclerophyll forests, 
usually dominated by eucalypts, including mallee associations. It 
has also been recorded in shrublands and heathlands and various 
modified habitats, including regenerating forests; very occasionally 
in moist forests or rainforests. 

High - record within 
600m buffer  

Low 
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Scientific Name Common Name BC Act 
EPBC 
Act 

Habitat 
Likelihood of 
Occurrence 

Potential for 
Impact 

Calidris canutus Red Knot, Knot - E, MA, M 

The Red Knot is a non-breeding migratory visitor from Arctic 
regions of Siberia. In NSW it is recorded in small numbers 
replenishing fat stores along some of the major river estuaries and 
sheltered embayment’s of the coastline, in particular the Hunter 
River estuary, after which the birds proceed to Victoria by October.  

Low Low 

Calidris ferruginea  Curlew Sandpiper  - CE 

The Curlew Sandpiper is distributed around most of the coastline of 
Australia. It occurs along the entire coast of NSW, particularly in the 
Hunter Estuary, and sometimes in freshwater wetlands in the 
Murray-Darling Basin. It generally occupies littoral and estuarine 
habitats, and in New South Wales is mainly found in intertidal 
mudflats of sheltered coasts. It also occurs in non-tidal swamps, 
lakes and lagoons on the coast and sometimes the inland  

Low Low 

Calidris melanotos Pectoral Sandpiper  - M 
Prefers shallow fresh to saline wetlands, found at coastal lagoons, 
estuaries, bays, swamps, inundated grasslands, saltmarshes and 
artificial wetlands. Northern hemisphere breeding.  

Low Low 
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Scientific Name Common Name BC Act 
EPBC 
Act 

Habitat 
Likelihood of 
Occurrence 

Potential for 
Impact 

Callocephalon 
fimbriatum  

Gang-gang 
Cockatoo  

E E 

In summer, occupies tall montane forests and woodlands, 
particularly in heavily timbered and mature wet sclerophyll forests 
(Higgins 1999). Also occur in subalpine Snow Gum woodland and 
occasionally in temperate or regenerating forest (Forshaw and 
Cooper 1 981). In winter, occurs at lower altitudes in drier, more 
open eucalypt forests and woodlands, particularly in box -ironbark 
assemblages, or in dry forest in coastal areas (Shields 1992). It 
requires tree hollows in which to breed (Gibbons and Lindenmayer 
1997). 

High - records within 
600 m buffer  

Low 

Calyptorhynchus 
lathami 

South-eastern Glossy 
Black-Cockatoo  

V V 

Inhabits forest with low nutrients, characteristically with key 
Allocasuarina spp. Tends to prefer drier forest types with a middle 
stratum of Allocasuarina below Eucalyptus or Angophora. Often 
confined to remnant patches in hills and gullies. Breed in hollows 
stumps or limbs, either living or dead. Endangered population in 
the Riverina. 

High – records within 
600 m buffer  

Low 

Charadrius 
leschenaultii 

Greater Sand Plover - V 
Occur on sheltered sandy, shelly or muddy beaches with large 
intertidal mudflats or sandbanks, as well as sandy estuarine lagoons. 
Non-breeding in Australia.  

Low Low 

Cuculus optatus Oriental Cuckoo  - M 
Mainly inhabits coniferous, deciduous and mixed forests. Breeds in 
northern hemisphere. Brood parasite, laying eggs in nests of other 
birds. 

Low Low 
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Scientific Name Common Name BC Act 
EPBC 
Act 

Habitat 
Likelihood of 
Occurrence 

Potential for 
Impact 

Daphoenositta 
chrysoptera 

Varied Sittella V - 

Inhabits wide variety of dry eucalypt forests and woodlands, usually 
with either shrubby under storey or grassy ground cover or both, in 
all climatic zones of Australia (Higgins and Peter 2002). Usually in 
areas with rough-barked trees, such as stringybarks or ironbark’s, 
but also in paperbarks or mature Eucalypts with hollows.  

High Low 

Dasyornis 
brachypterus 

Eastern Bristlebird E E 
Found in coastal woodlands, dense scrub and heathlands, 
particularly where it borders taller woodlands (Pizzey and Knight 
1997). 

Low Low 

Epthianura 
albifrons 

White-fronted Chat  V - 
Low vegetation in salty coastal and inland areas and crops. Runs 
along ground and is found in local flocks in Winter.  

None  None  

Falco hypoleucos Grey Falcon E V 
Usually restricted to shrubland, grassland and wooded 
watercourses of arid and semi -arid regions, although it is 
occasionally found in open woodlands near the coast.  

Low Low 

Gallinago 
hardwickii 

Latham’s Snipe V V 

Latham's Snipe is a non-breeding migrant to the south east of 
Australia including Tasmania, passing through the north and New 
Guinea on passage. Latham's Snipe breed in Japan and on the east 
Asian mainland. Seen in small groups or singly in freshwater 
wetlands on or near the coast, generally among dense cover. They 
are found in any vegetation around wetlands, in sedges, grasses, 
lignum, reeds and rushes and also in saltmarsh and creek edges on 
migration. 

Low - overfly habitat only  Low 
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Scientific Name Common Name BC Act 
EPBC 
Act 

Habitat 
Likelihood of 
Occurrence 

Potential for 
Impact 

Glossopsitta pusilla Little Lorikeet  V - 

Distributed in forests and woodlands from the coast to the western 
slopes of the Great Dividing Range in NSW, extending westwards to 
the vicinity of Albury, Parkes, Dubbo and Narrabri. Mostly occur in 
dry, open eucalypt forests and woodlands. They feed primarily on 
nectar and pollen in the tree canopy. Nest hollows are located at 
heights of between 2 m and 15 m, mostly in living, smooth -barked 
eucalypts. Most breeding records come from the western slopes.  

High Low 

Grantiella picta Painted Honeyeater  - V 

Inhabits Boree/ Weeping Myall (Acacia pendula), Brigalow (A. 
harpophylla) and Box -Gum Woodlands and Box -Ironbark Forests. A 
specialist feeder on the fruits of mistletoes growing on woodland 
eucalypts and acacias. Prefers mistletoes of the genus Amyema. 

Low Low 

Haliaeetus 
leucogaster 

White-bellied Sea-
Eagle 

V - 
Inhabits coastal and near coastal areas, building large stick nests, 
and feeding mostly on marine and estuarine fish and aquatic fauna.  

Low to moderate - 
above canopy airspace 
only 

Low 

Hieraaetus 
morphnoides  

Little Eagle V - 

Most abundant in lightly timbered areas with open areas nearby. 
Often recorded foraging in grasslands, crops, treeless dune fields, 
and recently logged areas. May nest in farmland, woodland and 
forest in tall trees. 

High Low 
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Scientific Name Common Name BC Act 
EPBC 
Act 

Habitat 
Likelihood of 
Occurrence 

Potential for 
Impact 

Hirundapus 
caudacutus 

White-throated 
Needletail 

- V 
An aerial species found in feeding concentrations over cities, 
hilltops and timbered ranges.  

Low to moderate - 
above canopy airspace 
only 

Low 

Ixobrychus 
flavicollis 

Black Bittern V - 

Usually found on coastal plains below 200 m. Often found along 
timbered watercourses, in wetlands with fringing trees and shrub 
vegetation. The sites where they occur are characterized by dense 
waterside vegetation.  

Low Low 

Lathamus discolor Swift Parrot E CE 

The Swift Parrot occurs in woodlands and forests of NSW from May 
to August, where it feeds on eucalypt nectar, pollen and associated 
insects. The Swift Parrot is dependent on flowering resources across 
a wide range of habitats in its wintering grounds in NSW. This 
species is migratory, breeding in Tasmania , and also nomadic, 
moving about in response to changing food availability.  

High Low 

Limosa lapponica Bar-tailed Godwit  - MA, M 
The Bar-tailed Godwit has been recorded in the coastal areas of all 
Australian states. There are a few inland records from NSW and 
Victoria. 

Low Low 
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Scientific Name Common Name BC Act 
EPBC 
Act 

Habitat 
Likelihood of 
Occurrence 

Potential for 
Impact 

Melithreptus 
gularis gularis 

Black-chinned 
Honeyeater (eastern 
subspecies) 

V - 

Occupies mostly upper levels of drier open forests or woodlands 
dominated by box and ironbark eucalypts. Feeding territories are 
large making the species locally nomadic. Forages on insects, 
flower nectar, and honeydew from foliage. This species is and are  
known to nest in river sheoaks. The nest is placed high in the crown 
of a tree, in the uppermost lateral branches, hidden by foliage.  

Moderate Low 

Monarcha 
melanopsis 

Black-faced Monarch  - M 
A migratory species found during the breeding season in damp 
gullies in temperate rainforests. Disperses after breeding into more 
open woodland (Pizzey and Knight 1997).  

Moderate Low 
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Scientific Name Common Name BC Act 
EPBC 
Act 

Habitat 
Likelihood of 
Occurrence 

Potential for 
Impact 

Motacilla flava Yellow Wagtail  - M 

Breeds in temperate Europe and Asia. The Yellow Wagtail is a 
regular wet season visitor to northern Australia. Increasing records 
in NSW suggest this species is an occasional but regular summer 
visitor to the Hunter River region. The species is considered a 
vagrant to Victoria, South Australia and southern Western Australia. 
Habitat requirements for the Yellow Wagtail are highly variable, but 
typically include open grassy flats near water. Habitats include open 
areas with low vegetation such as grasslands, airstrips, pastures, 
sports fields; damp open areas such as muddy or grassy edge s of 
wetlands, rivers, irrigated farmland, dams, waterholes; sewage 
farms, sometimes utilise tidal mudflats and edges of mangroves.  

Low Low 

Myiagra 
cyanoleuca 

Satin Flycatcher - M 
Migratory species that occurs in coastal forests, woodlands and 
scrubs during migration. Breeds in heavily vegetated gullies (Pizzey 
and Knight 1997).  

High Low 
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Neophema 
chrysogaster 

Orange-bellied 
Parrot 

CE CE 

The Orange-bellied Parrot breeds in the south -west of Tasmania 
and migrates in autumn to spend the winter on the mainland coast 
of south-eastern South Australia and southern Victoria. There are 
occasional reports from NSW, with the most recent records from 
Shellharbour and Maroubra in May 2003. It is expected that NSW 
habitats may be more frequently utilised than observations suggest. 
Typical winter habitat is saltmarsh and strandline -foredune 
vegetation communities either on coastlines or coastal lagoons. 
Spits and islands are favoured but they will turn up anywhere within 
these coastal regions. The species can be found foraging in weedy 
areas associated with these coastal habitats or even in totally 
modified landscapes such as pastures, seed crops and golf courses.  

Low Low 

Neophema 
pulchella  

Turquoise Parrot V - 

The Turquoise Parrot's range extends from southern Queensland 
through to northern Victoria, from the coastal plains to the western 
slopes of the Great Dividing Range. Lives on the edges of eucalypt 
woodland adjoining clearings, timbered ridges and creeks in 
farmland. Nests in tree hol lows, logs or posts, from August to 
December. It lays four or five white, rounded eggs on a nest of 
decayed wood dust.  

Moderate Low 
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Ninox connivens Barking Owl  V - 

Generally found in open forests, woodlands, swamp woodlands 
and dense scrub. Can also be found in the foothills and timber 
along watercourses in otherwise open country (Pizzey and Knight 
1997). 

Moderate – record 
within 600 m buffer  

Low 

Ninox strenua Powerful Owl  V - 

Occupies wet and dry eucalypt forests and rainforests. Can occupy 
both un-logged and lightly logged forests as well as undisturbed 
forests where it usually roosts on the limbs of dense trees in gully 
areas. It is most commonly recorded within Red Turpentine in tall 
open forests and Black She-oak within open forests (Debus 
1994a;Debus 1994b). Large mature trees with hollows at least 0.5 m 
deep are required for nesting ( OEH 2024b). Tree hollows are 
particularly important for the Powerful Owl because a large 
proportion of the diet is made up of hollow -dependent arboreal 
marsupials (Gibbons and Lindenmayer 1997). Nest trees for this 
species are usually emergent with a diameter at breast height of at 
least 100 cm (Gibbons and Lindenmayer 1997).  

High Low 

Numenius 
madagascariensis 

Eastern Curlew - CE 

A primarily coastal distribution. Found in all states, particularly the 
north, east, and south-east regions including Tasmania. Rarely 
recorded inland. Mainly forages on soft sheltered intertidal sand 
flats or mudflats, open and without vegetation or cover. Breeds in 
the nort hern hemisphere.  

Low Low 
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Pandion haliaetus Osprey V M 

Eastern Ospreys are found right around the Australian coast line, 
except for Victoria and Tasmania. They are common around the 
northern coast, especially on rocky shorelines, islands and reefs. 
The species is uncommon to rare or absent from closely settled  
parts of south-eastern Australia. There are a handful of records from 
inland areas. The species favour coastal areas, especially the 
mouths of large rivers, lagoons and lakes. The species breeds in 
NSW from July to September.  

Low to moderate - 
overfly habitat only  

Low 

Petroica boodang  Scarlet Robin V - 

In NSW Scarlet Robin occur from the coast to the inland slopes. 
After breeding, some Scarlet Robins disperse to the lower valleys 
and plains of the tablelands and slopes. Some birds may appear as 
far west as the eastern edges of the inland plains in autumn and 
winter. 

High Low 

Petroica phoenicea Flame Robin V - 

Flame Robins are found in a broad coastal band from southern 
Queensland to just west of the South Australian border (Australian 
Museum 2009). The species is also found in Tasmania. The 
preferred habitat in summer includes eucalyptus forests and 
woodland, whilst in winter prefers open woodlands and farmlands. 
It is considered migratory. The Flame Robin breeds from about 
August to January (Morcombe 2003).  

High - record within 600 
m buffer  

Low 
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Pluvialis squatarola Grey Plover - MA, M 

The Grey Plover has been recorded in all states of Australia, and is 
especially abundant on the western and southern coastlines. The 
species does not breed in Australia. In non -breeding grounds in 
Australia , Grey Plovers occur almost entirely in coastal areas, where 
they usually inhabit sheltered embayment’s , estuaries and lagoons 
with mudflats and sandflats, and occasionally on rocky coasts with 
wave-cut platforms or reef -flats, or on reefs within muddy lagoons. 
They also occur around terrestrial wetlands  such as near-coastal 
lakes and swamps, or salt-lakes. Grey Plovers usually forage on 
large areas of exposed mudflats and beaches of sheltered coastal 
shores such as inlets, estuaries and lagoons. They also occasionally 
feed in pasture and at the muddy margins of inland wetlands such 
as lakes, swamps and bores. They usually roost in sandy areas, such 
as on unvegetated sandbanks or sand -spits on sheltered beaches 
or other sheltered environments such as estuaries or lagoons.  

Low - overfly habitat only  Low 
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Pycnoptilus 
floccosus 

Pilotbird  V V  

Pilotbirds are strictly terrestrial, living on the ground in dense forests 
with heavy undergrowth. They are typically seen in pairs or 
occasionally in family parties,  occupying small territories all year 
round. Birds forage mostly in pairs for insects, and occasionally eat 
seeds and fruits. Breeding takes places between August and 
January. Adults build a domed nest on or near the ground in which 
they usually lay two eggs (DCCEEW 2024b). 

High - record within 600 
m buffer  

Low 

Rhipidura rufifrons Rufous Fantail - M 
Migratory species that prefers dense, moist undergrowth of tropical 
rainforests and scrubs. During migration it can stray into gardens 
and more open areas (Pizzey and Knight 1997). 

Low Low 

Rostratula australis 
Australian Painted-
snipe 

E E 
Prefers fringes of swamps, dams and nearby marshy areas where 
there is a cover of grasses, lignum, low scrub or open timber. Nests 
amongst tall grass, tussocks or reeds. 

Low Low 

Sternula nereis 
nereis 

Australian Fairy Tern - V 
The Fairy Tern (Australian) nests on sheltered sandy beaches, spits 
and banks above the high tide line and below vegetation.  

Low Low 

Stictonetta naevosa Freckled Duck V - 

The freckled duck breeds in permanent fresh swamps that are 
heavily vegetated. Found in fresh or salty permanent open lakes, 
especially during drought. Often seen in groups on fallen trees and 
sand spits (Simpson and Day 1996). 

Low Low 
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Symposiachrus 
trivirgatus 

Spectacled Monarch  - MA, M 

Coastal north-eastern and eastern Australia, including coastal 
islands, from Cape York, Queensland to Port Stephens, New South 
Wales. Prefers thick understorey in rainforests, wet gullies and 
waterside vegetation, as well as mangroves. 

Moderate Low 

Thalasseus bergii Crested Tern - MA, M 

The species nests on tussock-covered coastal cliffs and slopes, often 
in rocky situations. On Ile Amsterdam, the birds are confined to 
steeper slopes, nesting up to 800 m asl., on bare ground or among 
Poa or Scirpus 

Low Low 

Tringa nebularia Greenshank - M 

Occurs in a variety of inland wetlands and sheltered coastal habitats 
of varying salinity. Found on mudflats, saltmarsh, mangroves in 
embayment’s , harbours, deltas and lagoons. Breeds in northern 
hemisphere.  

Low to moderate - 
overfly habitat only  

Low 
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Tyto 
novaehollandiae  

Masked Owl  V - 

Inhabits a diverse range of wooded habitat that provide tall or 
dense mature trees with hollows suitable for nesting and roosting 
(Higgins 1999). Mostly recorded in open forest and woodlands 
adjacent to cleared lands. Nest in hollows, in trunks and in near  
vertical spouts or large trees, usually living but sometimes dead 
(Higgins 1999). Nest hollows are usually located within dense 
forests or woodlands (Gibbons and Lindenmayer 1997). Masked 
owls prey upon hollow -dependent arboreal marsupials, but 
terrestrial mammals make up the largest proportion of the diet 
(Gibbons and Lindenmayer 1997, Higgins 1999).  

High Low 

Tyto tenebricosa Sooty Owl V - 

Often found in tall old -growth forests, including temperate and 
subtropical rainforests. In NSW mostly found on escarpments with a 
mean altitude <500 m. Nests and roosts in hollows of tall emergent 
trees, mainly eucalypts (Higgins 1999) often located in gullies 
(Gibbons and Lindenmayer 1997). Nests have been located in  trees 
125 to 161 centimetres in diameter (Gibbons and Lindenmayer 
1997). 

High Low 

Inverteb rates 
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Meridolum 
corneovirens 

Cumberland Plain 
Land Snail 

E - 

Primarily inhabits Cumberland Plain Woodland (a critically 
endangered ecological community). This community is a grassy, 
open woodland with occasional dense patches of shrubs. It is also 
known from Shale Gravel Transition Forests, Castlereagh Swamp 
Woodlan ds and the margins of River-flat Eucalypt Forest, which are 
also listed communities. Lives under litter of bark, leaves and logs, 
or shelters in loose soil around grass clumps. Occasionally shelters 
under rubbish. Can dig several centimetres into soil to e scape 
drought. Is a fungus specialist. Unlike the Garden Snail, does not 
eat green plants. It is generally active at night. Little is known of its 
biology, including breeding biology. It is known to be 
hermaphroditic, laying clutches of 20 -25 small, round,  white eggs in 
moist, dark areas (such as under logs), with the eggs taking 2 -3 
weeks to hatch. There is a suggestion that the species breeds 
throughout the year when conditions are suitable.  

Low Low 
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Petalura gigantea Giant Dragonfly  E - 

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

High - numerous 
records within 600 m 
buffer  

High - Previously 
recorded in 
association with 
Den07 (under 
LW24B). All other  
swamps within  the 
Study Area are 
mapped as Banksia 
Thicket (Figure 3), 
and are not 
considered optimal 
breeding habitat for 
the species. 

Mammals 

Cercartetus nanus 
Eastern Pygmy-
possum 

V - 

Inhabits rainforest through to sclerophyll forest and tree heath. 
Banksias and myrtaceous shrubs and trees are a favoured food 
source. Will often nest in tree hollows but  can also construct its own 
nest (Turner and Ward 1995). Because of its small size it is able to 
utilise a range of hollow sizes including very small hollows (Gibbon s 
1997). Individuals will use a number of different hollows, and an 
individual has been recorded using up to 9 nest sites within a 0.5 ha 
area over a 5 month period (Ward 1990).  

High - record within 600 
m buffer  

Low 
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Chalinolobus 
dwyeri 

Large-eared Pied Bat V V 

Located in a variety of drier habitats, including the dry sclerophyll 
forests and woodlands to the east and west of the Great Dividing 
Range (Hoye 1995). Can also be found on the edges of rainforests 
and in wet sclerophyll forests (Churchill 1998). This species roosts in 
caves and mines in groups of between 3 and 37 individuals 
(Churchill 1998). 

High Low 

Dasyurus 
maculatus 

Spotted- tailed Quoll  V - 
Spotted- tailed Quoll is found on the east coast of NSW, Tasmania, 
eastern Victoria and north -eastern Queensland.  

Moderate Low 

Falsistrellus 
tasmaniensis 

Eastern False 
Pipistrelle 

V - 

Inhabit sclerophyll forests, preferring wet habitats where trees are 
more than 20 m high (Churchill 1998). Two observations have been 
made of roosts in stem holes of living eucalypts (Phillips 1995). 
There is debate about whether or not this species moves to lower 
altitudes during winter, or whether they remain sedentary but enter 
torpor (Menkhorst 1995). This species also appears to be highly 
mobile and records showing movements of up to 12 km between 
roosting and foraging sites (Menkhorst 1995).  

High - records within 
600 m buffer  

Low 

Isoodon obesulus 
obesulus 

Southern Brown 
Bandicoot (eastern) 

E E 
Prefers sandy soils with scrubby vegetation and -or areas with low 
ground cover that are burn from time to time. A mosaic of post fire 
vegetation is important for this species.  

Moderate Low 
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Micronomus 
norfolkensis 

Eastern Coastal Free-
tailed Bat 

V - 

Occur in dry sclerophyll forest, woodland, swamp forests and 
mangrove forests east of the Great Dividing Range. Roost mainly in 
tree hollows but will also roost under bark or in man -made 
structures. 

High – records within 
600 m buffer  

Low 

Miniopterus 
australis 

Little Bent-winged 
Bat 

V - 

East coast and ranges of Australia from Cape York in Queensland to 
Wollongong in NSW. Moist eucalypt forest, rainforest, vine thicket, 
wet and dry sclerophyll forest, Melaleuca swamps, dense coastal 
forests and banksia scrub. Generally found in well -timbered areas.  

High - records within 
600 m buffer  

Moderate, however 
limited significance. 
Maternity caves 
would not occur 
within the Study 
Area. If roosting 
occurs it is unlikely to 
be widespread or 
significant and 
minimal impacts 
from subsidence of 
features such as cliffs 
are expected to 
occur given the 
limited propensity of 
roosting.  
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Miniopterus 
orianae oceanensis 

Large Bent-winged 
Bat 

V - 

Large Bent-winged Bats occur along the east and north -west coasts 
of Australia. Caves are the primary roosting habitat, but also use 
derelict mines, storm -water tunnels, buildings and other man -made 
structures. 

High - records within 
600 m buffer  

Moderate, however 
limited significance. 
Maternity caves 
would not occur 
within the Study 
Area. If roosting 
occurs it is unlikely to 
be widespread or 
significant and 
minimal impacts 
from subsidence of 
features such as cliffs 
are expected to 
occur given the 
limited propensity of 
roosting.  

Myotis macropus Southern Myotis  V - 

The Large-footed Myotis is found in the coastal band from the 
north-west of Australia, across the top-end and south to western 
Victoria. Generally roost in groups of 10 - 15 close to water in caves, 
mine shafts, hollow-bearing trees, storm water channels, buildings, 
under bridges and in dense foliage.  

High - records within 
600 m buffer  

Moderate 
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Notamacropus 
parma 

Parma Wallaby V - 

The species once occurred in north -eastern NSW from the 
Queensland boarder to the Bega area in the southeast. Their range 
is now confined to the coast and ranges of central and northern 
NSW from the Gosford district to south of the Bruxner Highway 
between Tenterfield and Casino.  

Low Low 

Petauroides volans Greater Glider  E E 

The Greater Glider is restricted to eastern Australia, occurring from 
the Windsor Tableland in north Queensland through to central 
Victoria. It is typically found in highest abundance in taller, montane, 
moist eucalypt forests with relatively old trees and abundant 
hollows. 

Known – recorded 
during current survey  

Low 

Petaurus australis Yellow-bellied Glider  V V 

Occur in tall mature eucalypt forest generally in areas with high 
rainfall and nutrient r ich soils. Forest type preferences vary with 
latitude and elevation; mixed coastal forests to dry escarpment 
forests in the north; moist coastal gullies and creek flats to tall 
montane forests in the south. Found along the eastern coast to the 
western slopes of the Great Dividing Range, from southern 
Queensland to Victoria.  

Moderate - records 
within 1 km 

Low 
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Petaurus 
norfolcensis 

Squirrel Glider  V - 

Generally occurs in dry sclerophyll forests and woodlands but is 
absent from dense coastal ranges in the southern part of its range. 
Requires abundant hollow bearing trees and a mix of eucalypts, 
banksias and acacias. There is only limited information available on 
Swamp tree use by Squirrel gliders, but it has been observed using 
both living and dead trees as well as hollow stumps. Within a 
suitable vegetation community at least one species should flower 
heavily in winter and one species of eucalypt should be smooth 
barked. Endangered population in the Wagga Wagga LGA.  

Moderate Low 

Petrogale 
penicillata  

Brush-tailed Rock-
wallaby 

E V 

Found in rocky areas in a wide variety of habitats including 
rainforest gullies, wet and dry sclerophyll forest, open woodland 
and rocky outcrops in semi -arid country. Commonly sites have a 
northerly aspect with numerous ledges, caves and crevices ( OEH 
2024b ). 

Low Low 

Phascolarctos 
cinereus 

Koala E E 
Inhabits eucalypt forests and woodlands. The suitability of these 
forests for habitation depends on the size and species of trees 
present, soil nutrients, climate and rainfall.  

High  - recorded within 
600 m buffer and 
multiple records 
immediately outside 600 
m buffer  

Low 
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Phoniscus 
papuensis 

Golden- tipped Bat  V - 

The Golden- tipped Bat is distributed along the east coast of 
Australia in scattered locations from Cape York Peninsula in 
Queensland to south of Eden in southern NSW. It is found in 
rainforest and adjacent wet and dry sclerophyll forest up to 1000m, 
and is also recorded in tall open forest, Casuarina -dominated 
riparian forest and coastal Melaleuca forests. Bats will fly up to two 
kilometres from roosts to forage in rainforest and sclerophyll forest 
on mid and upper -slopes, and are specialist feeders on small web-
building spiders. They roost mainly in rainforest gullies on small 
first- and second -order streams in modified abandoned hanging 
nests of Yellow-throated Scrubwren and Brown Gerygone, and 
sometimes under thick moss on tree trunks, in tree hollows, dense 
foliage and epiphytes. Maternity roosts sometimes have been 
recorded up to 450m away from water sources.  

Low Low 

Potorous 
tridactylus 
trisulcatus 

Long-nosed Potoroo  V V 
Inhabits coastal heath and wet and dry sclerophyll forests. Generally 
found in areas with rainfall greater than 760 mm. Requires relatively 
thick ground cover where the soil is light and sandy.  

Low Low 
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Pseudomys 
novaehollandiae  

New Holland Mouse  V - 

Known to inhabit open heathlands, woodlands and forests with a 
heathland understorey and vegetated sand dunes. It is a social 
animal, living predominantly in burrows shared with other 
individuals. Distribution is patchy in time and space, with peaks in 
abundance during early to mid -stages of vegetation succession 
typically indu ced by fire.  

Moderate to high  Low 

Pteropus 
poliocephalus  

Grey-headed Flying -
fox 

V V 

This species is a canopy-feeding frugivore and nectarivore of 
rainforests, open forests, woodlands, melaleuca swamps and 
banksia woodlands. Bats commute daily to foraging areas, usually 
within 15 km of the day roost (Tidemann 1998) although some 
individuals may travel up to 70 km (Augee 1999).  

High - records within 1 
km 

Low 

Saccolaimus 
flaviventris 

Yellow-bellied 
sheathtail Bat 

V - 

The Yellow-bellied Sheathtail- bat is a wide-ranging species found 
across northern and eastern Australia. In the most southerly part of 
its range - most of Victoria, south -western NSW and adjacent South 
Australia - it is a rare visitor in late summer and autumn. There are 
scattered records of this species across the New England 
Tablelands and North West Slopes. Roosts singly or in groups of up 
to six, in tree hollows and buildings; in treeless areas they are 
known to utilise mammal burrows.  

High - record just 
outside 600 m buffer  

Low 
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Scoteanax 
rueppellii  

Greater Broad-nosed 
Bat 

V - 

Prefer moist gullies in mature coastal forests and rainforests, 
between the Great Dividing Range and the coast. They are only 
found at low altitudes below 500 m (Churchill 1998). In dense 
environments they utilise natural and human -made opening in the 
forest for flight paths. Creeks and small rivers are favoured foraging 
habitat (Hoye 1995). This species roosts in hollow tree trunks and 
branches (Churchill 1998).  

High - records within 
600 m buffer  

Low 

Reptiles 

Hoplocephalus 
bungaroides  

Broad-headed Snake E E 

Mainly occurs in association with communities occurring on Triassic 
sandstone within the Sydney Basin. Typically found among exposed 
sandstone outcrops with vegetation types ranging from woodland 
to heath. Within these habitats they generally use rock crevices and 
exfoliating rock during the cooler months and tree hollows during 
summer (OEH 2024b, Webb 1998).  

High - records within 
600 m buffer  

Moderate 

Varanus rosenbergi Rosenberg’s Goanna V - 
This species is a Hawkesbury/Narrabeen sandstone outcrop 
specialist. Occurs in coastal heaths, humid woodlands and both wet 
and dry sclerophyll forests (Cogger 1992).  

Known – recorded 
during current survey 
70m north of 600 m 
buffer  

Moderate 

Fish 
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Maccullochella 
peelii  

Murray Cod  - V 

The Murray Cod utilises a diverse range of habitats from clear rocky 
streams, such as those found in the upper western slopes of NSW 
(including the ACT), to slow-flowing, turbid lowland rivers and 
billabongs. 

Low – no known records 
within wider locality. A 
self-sustaining 
translocated population 
occurs in Cataract Dam 
to the north, but the 
species is not known 
from Cordeaux Dam or 
connected waterways. 

Low – no known 
records within wider 
locality. self-
sustaining 
translocated 
population occurs in 
Cataract Dam to the 
north, but the 
species is not known 
from Cordeaux Dam 
or connected 
waterways. 
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Macquaria 
australasica 

Macquarie Perch E E 

The Macquarie Perch is a riverine, schooling species. It prefers clear 
water and deep, rocky holes with lots of cover. As well as aquatic 
vegetation, additional cover may comprise of large boulders, 
debris, and overhanging banks. Macquarie Perch have declined 
considerably from the ir historical distribution within NSW, and they 
are now considered isolated to the upper reaches of the Lachlan 
and Murrumbidgee Rivers in southern NSW.  

Moderate: Macquarie 
Perch has been 
recorded in the Avon 
River and Cordeaux 
River. Habitat for the 
species may occur within 
the portion of the Study 
Area that includes Lake 
Cordeaux. The 
waterways within the 
Study Area are likely to 
be too small and feature 
natural barriers to fish 
passage 
(waterfalls/bedrock 
steps) along their extent 
to support the species.  

Low: There is a low 
likelihood of impact 
to habitat features 
within Lake 
Cordeaux, where the 
species has a 
moderate likelihood 
of occurring. The 
species is 
considered to have 
low likelihood of 
occurring along 
waterways within the 
Study Area that are 
most at risk of 
impacts. 
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Scientific Name Common Name BC Act 
EPBC 
Act 

Habitat 
Likelihood of 
Occurrence 

Potential for 
Impact 

Prototroctes 
maraena 

Australian Grayling - V 

Currently, the Australian Grayling occurs in streams and rivers on 
the eastern and southern flanks of the Great Dividing Range, from 
Sydney, southwards to the Otway Ranges of Victoria and in 
Tasmania. The Australian Grayling is diadromous, spending part of 
its lifecycle in freshwater and at least part of the larval and/or 
juvenile stages in coastal seas. 

Low. Not known from 
area. 

Low. Not known 
from area.  

Plants 

Acacia bynoeana Bynoe's Wattle E V 

Grows mainly in heath and dry sclerophyll forest in sandy soils. 
Mainly south of Dora Creek -Morisset area to Berrima and the 
Illawarra region, west to the Blue Mountains, also recorded from 
near Kurri Kurri in the Hunter Valley and from Morton National Park.  

High - numerous 
records within 1 km 
along Fire Road 6 

Low 

Allocasuarina 
glareicola 

- E E 

Primarily restricted to the Richmond (NW Cumberland Plain) district, 
but with an outlier population found at Voyager Point, Liverpool. 
Grows in Castlereagh woodland on lateritic soil. Found in open 
woodland with Parramatta Red Gum, Broad -leaved Ironbark, 
Narrow-leaved Apple, Scribbly  Gum and Paperbarks. 

Low Low 

Arthropteris 
palisotii 

- E - 
North- eastern NSW and also in Queensland. This species may be 
extinct in NSW. Occurs in rainforest, mainly on tree trunks.  

Low Low 
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Scientific Name Common Name BC Act 
EPBC 
Act 

Habitat 
Likelihood of 
Occurrence 

Potential for 
Impact 

Callistemon 
linearifolius 

Netted Bottle Brush  V - 

Recorded from the Georges River to Hawkesbury River in the 
Sydney area, and north to the Nelson Bay area of NSW. Recorded in 
2000 at Coalcliff in the northern Illawarra. For the Sydney area, 
recent records are limited to the Hornsby Plateau area near the 
Hawkesbury River. Grows in dry sclerophyll forest on the coast and 
adjacent ranges. 

Low Low 

Calochilus 
pulchellus  

Pretty Beard Orchid  E - 

The species has a cryptic nature, with a single leaf present above 
ground for only a few months and a flowering stem that lasts for a 
few days or a week. The habitat of the species varies considerably. 
At Vincentia the species grows in dense low wet heath in wet sand 
over sandstone. In Booderee National Park it grows in a tall heathy 
association. In Morton National Park on the Little forest Plateau it 
occurs in low heath among scattered clumps of emergent eucalypts 
and Banksia in shallow coarse white sand over sandstone, in a near-
escarpment area subject to strong orographic precipitation.  

Low Low 

Chorizema 
parviflorum  

Chorizema 
parviflorum Benth. in 
the Wollongong and 
Shellharbour Local 
Government Areas  

EP - 

This endangered population has been recorded from between 
Austinmer and Albion Park in the local government areas of 
Wollongong and Shellharbour. All known sites (excluding the site at 
Austinmer) occupy woodland or forest dominated by Eucalyptus 
tereticornis and -or E. longifolia. At Austinme r, the species is 
recorded from a coastal headland.  

Low Low 
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Commersonia 
prostrata 

Dwarf Kerrawang E E 

Occurs on sandy, sometimes peaty soils in a wide variety of 
habitats: Snow Gum (Eucalyptus pauciflora) Woodland and 
Ephemeral Wetland floor at Rowes Lagoon; Blue leaved Stringybark 
(E. agglomerata) Open Forest at Tallong; and in Brittle Gum (E. 
mannifera) Low Open Woodland at Penrose; Scribbly Gum (E. 
haemostoma)/ Swamp Mahogany (E. robusta) Ecotonal Forest at 
Tomago. Associated native species may include Imperata cylindrica, 
Empodisma minus and Leptospermum continentale. Appears to 
respond positively to so me forms of disturbance (e.g. some 
Victorian records are from gravel road surfaces and the Tomago 
population is on an area previously subject to sandmining), 
however, there are conflicting reports about the response of the 
species to fire. The population at the Thirlmere lakes is most 
abundant in the areas of prior lake bed exposed by the dropping 
water levels. It is uncertain how long this may remain the case, as 
many of the individuals are very large, growing among the 
decomposing bases of bulrushes. It is also found among wattle 
thickets in the drainage line between the lakes.  Dwarf Kerrawang 
occurs on the Southern Highlands and Southern Tablelands (one 
plant at Penrose State Forest plant at Tallong, a small population 
near the Corang and about 2000 plants at Rowes Lagoon), a larger 
population in the Thirlmere Lakes area (particularly among the 
dying reeds at the edge of the water), and on the North Coast (less 
than 100 plants at the Tomago sandbeds north of Newcastle). It is 
also found in Victoria.  

Low Low 
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Scientific Name Common Name BC Act 
EPBC 
Act 

Habitat 
Likelihood of 
Occurrence 

Potential for 
Impact 

Cryptostylis 
hunteriana 

Leafless Tongue 
Orchid  

V V 
Grows in swamp-heath on sandy soils, chiefly in coastal districts, 
south from the Gibraltar Range. ROTAP: 3VC- 

High Moderate 

Cynanchum 
elegans 

White-flowered Wax 
Plant 

- E 
Recorded from rainforest gullies scrub and scree slopes from the 
Gloucester district to the Wollongong area and inland to Mt 
Dangar. 

Low Low 
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Dillwynia tenuifolia  - V - 

In western Sydney, may be locally abundant particularly within 
scrubby/dry heath areas within Castlereagh Ironbark Forest and 
Shale Gravel Transition Forest on tertiary alluvium or laterised clays. 
May also be common in transitional areas where these commu nities 
adjoin Castlereagh Scribbly Gum Woodland. At Yengo, is reported 
to occur in disturbed escarpment woodland on Narrabeen 
sandstone. Eucalyptus fibrosa is usually the dominant canopy 
species. Eucalyptus globoidea,  E. longifolia,  E. parramattensis, E. 
sclerophylla  and E. sideroxylon may also be present or codominant, 
with Melaleuca decora  frequently forming a secondary canopy 
layer. Associated species may include Allocasuarina 
littoralis, Angophora bakeri,  Aristida spp. Banksia 
spinulosa, Cryptandra spp. Daviesia ulicifolia, Entolasia 
stricta, Hakea sericea, Lissanthe strigosa, Melaleuca 
nodosa, Ozothamnus diosmifolius  and Themeda australis. D. 
tenuifolia  is often found in association with other threatened species 
such as Dodonaea falcata,  Grevillea junip erina, Micromyrtus 
minutiflora,  Pultenaea parviflora and Styphelia laeta. Flowering 
occurs sporadically through the year with a peak from from August 
to March depending on environmental conditions.  

Low Low 
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Scientific Name Common Name BC Act 
EPBC 
Act 

Habitat 
Likelihood of 
Occurrence 

Potential for 
Impact 

Epacris 
purpurascens var. 
purpurascens 

- V - 

Recorded from Gosford in the north, to Narrabeen in the east, 
Silverdale in the west and Avon Dam vicinity in the South. Found in 
a range of habitat types, most of which have a strong shale soil 
influence.  

High - previously 
recorded within 1 km  

Moderate 

Genoplesium 
baueri 

Bauer's Midge 
Orchid  

E E 

Grows in dry sclerophyll forest and moss gardens over sandstone. 
Flowers February to March. Has been recorded between Ulladulla 
and Port Stephens. Currently the species is known from just over 
200 plants across 13 sites. The species has been recorded in 
Berowra Valley Regional Park, Royal National Park and Lane Cove 
National Park and may also occur in the Woronora, O'Hares, 
Metropolitan and Warragamba Catchments.  

Moderate Low 

Gossia 
acmenoides 

Scrub Ironwood 
population in the 
Sydney Basin 
Bioregion south of 
the Georges River 

EP - 

Found in subtropical and dry rainforest on the ranges and coastal 
plain of eastern Australia. Known from Shellharbour, Wollongong 
and Kiama LGAs and encompasses all occurrences south of the 
Georges River. This population is the southern most occurrence of 
the species and is approximately 175 km from the nearest 
population to the north in the Hunter region of NSW. Estimated less 
than 100 mature plants, through approximately 30 sites. Occurring 
often as a single individual or small group.  

Low Low 



 

 Dendrobium Area 3C – Longwalls 24-29 129 

Scientific Name Common Name BC Act 
EPBC 
Act 

Habitat 
Likelihood of 
Occurrence 

Potential for 
Impact 

Grevillea parviflora 
subsp. parviflora 

Small-flower 
Grevillea 

V V 

Grows in sandy or light clay soils usually over thin shales. Occurs in 
a range of vegetation types from heath and shrubby woodland to 
open forest. Found over a range of altitudes from flat, low -lying 
areas to upper slopes and ridge crests. Often occurs in open, 
slightly disturbed sites such as along tracks. 

High Low 

Grevillea 
raybrownii 

- V - 

It occurs in Eucalyptus open forest and woodland with a shrubby 
understorey on sandy, gravelly loam soils derived from sandstone 
that are low in nutrients. Generally occurs on ridgetops and, less 
often, slopes and benches of Hawkesbury Sandstone and 
Mittagong Formation. restricted to an area bounded by Dapto, 
Robertson and Berrima, possibly  also Bungonia. 

High Low 

Haloragis exalata 
subsp. exalata 

- V V 

Occurs in 4 widely scattered localities in eastern NSW. It is disjunctly  
distributed in the central coast, south coast and north -western 
slopes botanical subdivisions of NSW. The species appears to 
require protected and shaded damp situations in riparian habitats.  

Low Low 

Leucopogon 
exolasius 

Woronora Beard -
heath 

V V 
Grows in woodland on sandstone. Restricted to the Woronora and 
Grose Rivers and Stokes Creek, Royal National Park. ROTAP: 2VC- 

High - records within 
600 m buffer along 
Fireroad 6C 

Moderate 

Macadamia 
integrifolia  

Macadamia Nut  - V 
The Macadamia Nut is found in remnant rainforest in northern NSW 
and south-east Queensland. 

Low Low 
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Scientific Name Common Name BC Act 
EPBC 
Act 

Habitat 
Likelihood of 
Occurrence 

Potential for 
Impact 

Melaleuca 
biconvexa 

Biconvex Paperbark V V 

Biconvex Paperbark generally grows in damp places, often near 
streams or low-lying areas on alluvial soils of low slopes or sheltered 
aspects. Scattered and dispersed populations found in the Jervis 
Bay area in the south and the Gosford -Wyong area in the north.  

Low Low 

Melaleuca deanei  Deane's Melaleuca V V 
Grows in wet heath on sandstone in coastal districts from Berowra 
to Nowra.  

Moderate Low 

Persicaria elatior Tall Knotweed V V 
This species normally grows in damp places, especially beside 
streams and lakes. Occasionally in swamp forest or associated with 
disturbance. 

Low. No records within 
10km of Study Area.  

Low 

Persoonia acerosa Mossy Geebung  V V 
Occurs in heath or dry sclerophyll forest on sandstone, from central 
Blue Mountains south to Hill Top. ROTAP: 2VC- 

High Low 

Persoonia 
bargoensis 

Bargo Geebung  E V 
The Bargo Geebung occurs in woodland or dry sclerophyll forest on 
sandstone and on heavier, well drained, loamy, gravely soils.  

Moderate Low 

Persoonia 
glaucescens 

- E V 

The Mittagong Geebung grows in woodland to dry sclerophyll 
forest on clayey and gravely laterite. The preferred topography is 
ridge- tops, plateaux and upper slopes. Aspect does not appear to 
be a significant factor.  

Moderate Low 
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Scientific Name Common Name BC Act 
EPBC 
Act 

Habitat 
Likelihood of 
Occurrence 

Potential for 
Impact 

Persoonia hirsuta Hairy Geebung  E E 

Distributed from Singleton in the north, along the east coast to 
Bargo in the south and the Blue Mountains to the west. A large area 
of occurrence, but occurs in small populations, increasing the 
species’ fragmentation in the landscape. Found in sandy soils in dry 
sclerophyll open forest, woodland and heath on sandstone . Usually 
present as isolated individuals or very small populations. Probably 
killed by fire (as other Persoonia spp. are) but will regenerate from 
seed. 

Moderate Low 

Persoonia nutans Nodding Geebung  E E 

Confined to aeolian and alluvial sediments and occurs in a range of 
sclerophyll forest and woodland vegetation communities, with the 
majority of individuals occurring within Agnes Banks woodland or 
Castlereagh Scribbly Gum woodland. Restricted to the Cumberland 
Plain in western Sydney, between Richmond in the north and 
Macquarie Fields in the south.  

Low Low 

Pimelea spicata Spiked Rice-flower  E E 

In both the Cumberland Plain and Illawarra environments this 
species is found on well -structured clay soils. On the Cumberland 
Plain sites it is associated with Grey Box communities (particularly 
Cumberland Plain Woodland variants and Moist Shale Woodland) 
and in areas of ironbark.  

Low Low 
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Likelihood of 
Occurrence 

Potential for 
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Pomaderris 
brunnea 

Rufous Pomaderris - V 

The species is expected to live for 10 - 20 years, while the minimum 
time to produce seed is estimated to be 4 - 6 years. Found in a very 
limited area around the Colo, Nepean and Hawkesbury Rivers, 
including the Bargo area. It also occurs at Walcha on the New 
England Tableland and in far eastern Gippsland in Victoria.  

Moderate - record within 
1 km 

Low 
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Scientific Name Common Name BC Act 
EPBC 
Act 

Habitat 
Likelihood of 
Occurrence 

Potential for 
Impact 

Pomaderris 
cotoneaster 

Cotoneaster 
Pomaderris 

E E 

Cotoneaster Pomaderris has been recorded in a range of habitats in 
predominantly forested country. The habitats include forest with 
deep, friable soil, amongst rock beside a creek, on rocky forested 
slopes and in steep gullies between sandstone cliffs. Lit tle is known 
about the ecology of the species. It is probably killed by fire, but 
plants have been observed to re -sprout from the stem following 
death of the crown from apparent drought. Populations tend to be 
isolated and range in size from a few individuals to many hundreds. 
Populations are not apparently influenced by local vari ations in 
habitat - it is not obvious why they are only growing where they are . 
Cotoneaster Pomaderris has a very disjunct distribution, being 
known from the Nungatta area, northern Kosciuszko National Park 
(near Tumut), the Tantawangalo area in South-East Forests National 
Park and adjoining freehold land, Badgery’s Lookout near Tallong, 
Bungonia State Conservation Area, the Yerranderie area, Kanangra-
Boyd National Park, the Canyonleigh area and Ettrema Gorge in 
Morton National Park. The species has also been recorded along 
the Genoa River in Victoria. 

Low Low 
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Scientific Name Common Name BC Act 
EPBC 
Act 

Habitat 
Likelihood of 
Occurrence 

Potential for 
Impact 

Prasophyllum 
affine 

Jervis Bay Leek 
Orchid  

E E 

Jervis Bay Leek Orchid is currently known from three areas south-
east of Nowra on South Coast. These are Kinghorne Point, Wowly 
Gully near the town of Callala Bay, and near the township of 
Vincentia. This species grows on poorly drained grey clay soils tha t 
support low heathland and sedgeland communities. Pollination is 
primarily by specialised wasp species.  

Low Low 

Prasophyllum 
fuscum 

Slaty Leek Orchid CE V 

Tawny Leek-orchid is confined to the Blue Mountains, Hawkesbury 
sandstone, and the Burrawang district, NSW. This species grows on 
the margins of swamps at moderate altitudes, about 500 –700 m 
above sea level. Tawny Leek-orchid grows in wet low heathland on 
gentle slopes, in brown silty loam or in moist heath, often along 
seepage lines. The species can also be found in grasslands with 
scattered low Leptospermum and rushes, in silty peat loam, or in 
boggy soils in open heath, sometimes in running water or at the 
ecotone between grassy woodland -forest and swamps. 

Moderate Moderate 

Pterostylis gibbosa Illawarra Greenhood  E E 

Grows in open forest or woodland, on flat or gently sloping land 
with poor drainage. Known from a small number of populations in 
the Hunter region (Milbrodale), the Illawarra region (Albion Park 
and Yallah) and the Shoalhaven region (near Nowra). 

Low Low 
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Act 

Habitat 
Likelihood of 
Occurrence 

Potential for 
Impact 

Pterostylis saxicola 
Sydney Plains 
Greenhood 

E E 

Restricted to western Sydney between Freemans Reach in the north 
and Picton in the south. Most commonly found growing in small 
pockets of shallow soil in depressions on sandstone rock shelves 
above cliff lines. The vegetation communities above the shelves 
where Pterostylis saxicola occurs are sclerophyll forest or woodland 
on shale/sandstone transition soils or shale soils.  

Low Low 

Pultenaea aristata Prickly Bush-pea V V 

Grows in moist, dry sclerophyll woodland to heath on sandstone, 
specifically the drier areas of Upland Swamps. Restricted to the 
Woronora Plateau, a small area between Helensburgh, south of 
Sydney, and Mt Keira above Wollongong. ROTAP: 2V  

High Moderate 

Rhizanthella slateri 
Eastern 
Underground Orchid  

- E 

Habitat requirements are poorly understood and no particular 
vegetation type has been associated with the species, although it is 
known to occur in sclerophyll forest. Highly cryptic given that it 
grows almost completely below the soil surface, with flowers being 
the only part of the plant that can occur above ground. Therefore 
usually located only when the soil is disturbed. In NSW, currently 
known from fewer than 10 locations, including near Bulahdelah, the 
Watagan Mountains, the Blue Mountains, Wiseman's Ferry area, 
Agnes Banks and near Nowra.  

Low Low 
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Rhodamnia 
rubescens 

Scrub Turpentine  - - 

Occurs in coastal districts north from Batemans Bay in New South 
Wales, approximately 280 km south of Sydney, to areas inland of 
Bundaberg in Queensland. Populations of R. rubescens typically 
occur in coastal regions and occasionally extend inland onto 
escarpments up to 600 m a.s.l. in areas with rainfall of 1,000-1,600 
mm. Found in littoral, warm temperate and subtropical rainforest 
and wet sclerophyll forest usually on volcanic and sedimentary soils.  

Moderate Low 

Rhodomyrtus 
psidioides  

Native Guava E  CE 

Occurs from Broken Bay, approximately 90 km north of Sydney, 
New South Wales, to Maryborough in Queensland. Populations are 
typically restricted to coastal and sub-coastal areas of low elevation 
however the species does occur up to c. 120 km inland in the 
Hunter and Clarence River catchments and along the Border 
Ranges in NSW. Pioneer species found in littoral, warm temperate 
and subtropical rainforest and wet sclerophyll forest often near 
creeks and drainage lines. This species is characterised being 
extremely susceptible to infection by Myrtle Rust. Myrtle Rust affects 
all plant parts. 

Low Low 

Solanum celatum - E - 
Grows on hills and slopes in eucalypt woodland; commonly found 
after fire or disturbance. Restricted to an area from Wollongong to a 
little south of Nowra and west to Bungonia Nature Reserve.  

Moderate Low 
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Likelihood of 
Occurrence 

Potential for 
Impact 

Syzygium 
paniculatum  

Magenta Lilly Pilly E V 

Found only in NSW, in a narrow, linear coastal strip from Bulahdelah 
to Conjola State forest. On the south coast the species occurs on 
grey soils over sandstone, restricted mainly to remnant stands of 
littoral rainforest. On the central coast it occurs on gravels, sands, 
silts and clays in riverside gallery rainforests and remnant littoral 
rainforest communities.  

Low Low 

Thelymitra 
kangaloonica 

Kangaloon Sun-
orchid  

CE CE 

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

Low Low 

Thesium australe Austral Toadflax V V 

Grows in very small populations scattered across eastern NSW, 
along the coast, and from the Northern to Southern Tablelands. It is 
also found in Tasmania and Queensland and in eastern Asia. Occurs 
in grassland or grassy woodland. Grows on Kangaroo Grass 
tussocks but has also been recorded within the exotic Coolatai 
Grass. 

Low Low 

Xerochrysum 
palustre 

Swamp Everlasting - V 

Found in Kosciuszko National Park and the eastern escarpment 
south of Badja. Also found in eastern Victoria. Grows in swamps and 
bogs which are often dominated by heaths. Also grows at the 
edges of bog margins on peaty soils with a cover of shrubs or 
grasses. 

Low Low 
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Act 

Habitat 
Likelihood of 
Occurrence 

Potential for 
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Zieria granulata - E E 

Restricted to the Illawarra region where it is recorded from a 
number of sites. The species primarily occupies the coastal 
lowlands between Oak Flats and Toolijooa, in the local government 
areas of Shellharbour and Kiama. This is a range of approximately 
22 kilometres.  

Low Low 

 

Key: CE = Critically Endangered; E, E1 = Endangered; EP = Endangered Pop ulation; V = Vulnerable; M = Migratory.  

Fauna that are exclusively dependant on marine environments, including near shore environments, were not included in th e assessment due to lack of suitable habitat.  

Habitat descriptions taken from the relevant profiles on the Off ice of Environment and Heritage’s Threatened Species website unl ess otherwise stated (OEH 2024b). 
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Appendix 2 : Fauna recorded during 
targeted survey 
Group �^���]���v�Ÿ�.�����E���u�� Common Name NSW 

Status 
EPBC 
Status 

Number of individuals* 

Amphibian  Crinia signifera Common Eastern 
Froglet  

- - 10 adults and numerous tadpoles 
observed 

Recorded on song meters  

Amphibian  Heleioporus 
australiacus 

Giant Burrowing 
Frog 

V V One tadpole observed 20m south 
of Study Area 

Amphibian  Limnodynastes 
dumerilii  

Banjo Frog - - One adult observed  

Amphibian  Limnodynastes 
peronii  

Striped Marsh 
Frog 

- - 5 adults observed  

Amphibian  Litoria citropa  Blue Mountains 
Tree Frog 

- - 30 adults observed  

Recorded on song meters  

Amphibian  Litoria jervisiensis Jervis Bay Tree 
Frog 

- - Recorded on song meters  

Amphibian  Litoria lesueuri Lesueur’s Frog - - 5 adults observed  

Recorded on song meters  

Amphibian  Litoria littlejohni  Littlejohn’s Tree 
Frog 

E E 16 adults and numerous tadpoles 
and egg masses observed  

Recorded on song meter s 

Amphibian  Litoria 
phyllochroa  

Leaf Green Tree 
Frog 

- - 15 adults observed  

Recorded on song meters  

Amphibian  Litoria verreauxii Verreaux’s Tree 
Frog 

- - One adult observed  

Recorded on song meter s 

Amphibian  Pseudophryne 
australis 

Red-crowned 
Toadlet 

V - Three adults heard calling  

Recorded on song meters  

Amphibian  Pseudophryne 
bibronii  

Bibron’s Toadlet - - Recorded on song meters  

Amphibian  Uperoleia 
laevigata 

The Smooth 
Toadlet 

- - Recorded on song meter 

Invertebrate Euastacus 
australasiensis 

Sydney Spiny 
C�l�A�y�<�m�U 

- - N/A  

Invertebrate Euastacus spinifer Sydney Giant 
�1�i�V�_�y�����l�A�y�<�m�U 

- - N/A  
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Group �^���]���v�Ÿ�.�����E���u�� Common Name NSW 
Status 

EPBC 
Status 

Number of individuals* 

Mammal Petauroides 
volans 

Southern Greater 
Glider 

E E Two adults observed 350m south 
of Study Area, above LW 21A 

Reptile Varanus 
rosenbergi  

Rosenberg’s 
Monitor  

V - One adult observed  70m north of 
Study Area 

*Invertebrate numbers not counted  
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Appendix 3: Weather data from 
targeted survey period 
Weather data obtained from the Bellambi AWS (068228) weather st ation (BoM 2024) 

Date Minimum 
daily 
temperature 
(degrees 
celsius) 

Maximum 
daily 
temperature 
(degrees 
celsius) 

Average daily 
temperature 
(degrees 
celsius) 

Rain (mm) Wind 
���]�Œ�����Ÿ�}�v 

Maximum 
windspeed 
(km/h) 

1/09/2024 �•�€�•�‚ �‚�†�•�‡ �•�ˆ�•�„�… 0 WNW 44 

2/09/2024 �•�„�•�† �‚�ƒ�•�‰ �•�‰�•�‚�… 0 NW 89 

3/09/2024 �•�€�•�… �•�‡�•�‚ �•�ƒ�•�ˆ�… 0 WSW 69 

4/09/2024 �•�€�•�„ �‚�€�•�‰ �•�…�•�†�… 0 NE 56 

5/09/2024 �•�„�•�„ 23 �•�ˆ�•�‡ 0 NW 48 

6/09/2024 �•�†�•�• 30 �‚�ƒ�•�€�… 0 NW 57 

7/09/2024 �•�ˆ�•�ƒ �‚�€�•�‚ �•�‰�•�‚�… 0 NW 67 

8/09/2024 �•�ƒ�•�‡ �‚�‚�•�‚ �•�‡�•�‰�… 1 WSW 43 

9/09/2024 13 �‚�„�•�• �•�ˆ�•�…�… 0 WSW 50 

10/09/2024 �•�‚�•�‰ �‚�€�•�• �•�†�•�… 0 NNW 20 

11/09/2024 �•�„�•� ̂ �‚�€�•�‰ �•�‡�•�ˆ�… 0 NE 35 

12/09/2024 �•�„�•�‡ �•�ˆ�•�… �•�†�•�† 0 S 76 

13/09/2024 �•�•�•�… 18 �•�„�•�‡�… 2 SSW 56 

14/09/2024 �•�€�•�‰ 22 �•�†�•�„�… 0 S 89 

15/09/2024 �‰�•�‚ 16 �•�‚�•�† 0 S 81 

16/09/2024 �†�•�„ �•�‡�•�• �•�•�•�‡�… 0 SSW 37 

17/09/2024 �•�€�•�† �•�ˆ�•� ̂ �•�„�•�‡ 0 SW 30 

18/09/2024 �•�‚�•�ƒ �‚�…�•�„ �•�ˆ�•�ˆ�… 0 WNW 65 

19/09/2024 �•�‚�•�  ̂ 26 �•�‰�•�„ 0 W 74 

20/09/2024 �•�‚�•�‡ �‚�„�•�• �•�ˆ�•�„ 0 NW 52 

21/09/2024 �•�‚�•�ƒ �‚�ƒ�•�‰ �•�ˆ�•�• 0 W 56 
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���]�Œ�����Ÿ�}�v 

Maximum 
windspeed 
(km/h) 

22/09/2024 �•�•�•� ̂ �‚�…�•�… �•�ˆ�•�†�… 0 WSW 43 

23/09/2024 �•�‚�•�† �‚�ˆ�•�‡ �‚�€�•�†�… 0 S 56 

24/09/2024 �•�„�•�‡ �‚�•�•�‡ �•�ˆ�•�‚ 0 SSW 44 

25/09/2024 �•�‡�•�‡ �‚�…�•�ˆ �‚�•�•�‡�… 0 WNW 35 

26/09/2024 10 �•�„�•�‰ �•�‚�•�„�… �•�‡�•�† S 70 

27/09/2024 �•�€�•�ƒ �•�†�•�‚ �•�ƒ�•�‚�… �•�†�•�ˆ S 63 

28/09/2024 �•�•�•�„ �•�‰�•�„ �•�…�•�„ �€�•� ̂ ESE 41 

29/09/2024 �•�•�•� ̂ �‚�€�•�ƒ �•�†�•�€�… �€�•�„ NE 43 

30/09/2024 �•�†�•�† �•�ˆ�•�• �•�‡�•�ƒ�… 6 S 61 

1/10/2024 �•�•�•�‚ �•�‰�•�… �•�…�•�ƒ�… 0 E 24 

2/10/2024 �•�ƒ�•�… 18 �•�…�•�‡�… �•�‡�•�† S 48 

3/10/2024 �•�ƒ�•�ƒ �•�‰�•�‚ �•�†�•�‚�… �€�•�‚ NE 30 

4/10/2024 �•�•�•�‡ 23 �•�‡�•�ƒ�… 0 NE 43 

5/10/2024 �•�†�•�† 26 �‚�•�•�ƒ �€�•�† W 52 

6/10/2024 �•�‚�•�‡ �‚�…�•�‡ �•�‰�•�‚ 0 WNW 59 

7/10/2024 �•�ƒ�•�„ �‚�ˆ�•�‰ �‚�•�•�•�… 0 S 67 

8/10/2024 �•�‚�•�„ �•�…�•�ƒ �•�ƒ�•�ˆ�… 2 S 54 

9/10/2024 �•�‚�•�• �•�ˆ�•�† �•�…�•�ƒ�… �€�•�† S 44 

10/10/2024 13 �‚�‚�•�‰ �•�‡�•�‰�… �€�•�‚ NE 57 

11/10/2024 �•�„�•�‰ �‚�€�•�„ �•�‡�•�†�… 0 SSW 54 

12/10/2024 �•�„�•�… �•�‡�•�‡ �•�†�•�• �€�•�† SSW 63 

13/10/2024 �•�•�•�‰ �‚�€�•� ̂ �•�†�•�ƒ�… 0 NE 46 

14/10/2024 �•�„�•�ƒ �‚�€�•�„ �•�‡�•�ƒ�… 0 S 44 

15/10/2024 �•�„�•�ƒ �•�‡�•�† �•�…�•�‰�… �•�ˆ�•�„ S 56 

16/10/2024 �•�‚�•�‚ �•�‰�•�… �•�…�•�ˆ�… 0 NNE 28 

17/10/2024 �•�‚�•�‡ �‚�€�•�† �•�†�•�†�… 0   
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18/10/2024 �•�‡�•�‰ �‚�‚�•�ƒ �‚�€�•�•  W 74 

19/10/2024 �•�ˆ�•�ƒ 23 �‚�€�•�†�… �‰�•�„ WSW 52 

20/10/2024 �•�†�•�ˆ �•�‰�•�ƒ �•�ˆ�•�€�… �•�•�‚ S 67 

21/10/2024 �•�…�•�‡ �•�‰�•�• �•�‡�•�„ 0 SSW 67 

22/10/2024 �•�•�•�ƒ �‚�•�•�  ̂ �•�†�•�…�… 0 SSW 31 

23/10/2024 �•�„�•�‡ �‚�ƒ�•�„ �•�‰�•�€�… 0 S 41 

24/10/2024 17 �•�‰�•�ˆ �•�ˆ�•�„ 0 S 48 

25/10/2024 �•�•�•�‰ �•�‰�•�† �•�…�•�‡�… �€�•�‚ SSE 57 
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