
APPENDIX H 
BIODIVERSITY OFFSETS STRATEGY



Biodiversity Offsets Strategy

  

MOOLARBEN COAL PROJECT STAGE 2 

Biodiversity Offset Strategy 

For: 

Hansen Bailey 

January 2012 

Final Report 

PO Box 2474, Carlingford Court 2118 
www.cumberlandecology.com.au 

 

Biodiversity Offsets Strategy | Appendix H



MOOLARBEN COAL PROJECT STAGE 2
 

FINAL REPORT     HANSEN BAILEY

12 JANUARY 2012 

Report No.  11074RP1 

 

The preparation of this report has been in accordance with the brief provided by the Client and has 

relied upon the data and results collected at or under the times and conditions specified in the report.  

All findings, conclusions or recommendations contained within the report are based only on the 

aforementioned circumstances.  The report has been prepared for use by the Client and no 

responsibility for its use by other parties is accepted by Cumberland Ecology. 

 

 

Revision Date Issued Reviewed by Approved by Date Approved Revision Type 

1 29/11/11 DR DR 30/11/11 Draft 1 
      
      
      
      
      
      

 

 

 

Approved by:   Dr David Robertson 

Position:  

Signed:   

Date:     
12 January, 2012 

  

Appendix H | Biodiversity Offsets Strategy



i 
FINAL REPORT  

12 JANUARY 2012 

Table Of Contents 

EXECUTIVE SUMMARY

1 INTRODUCTION

1.1 Terms and Abbreviations  1.2

1.2 Requirement for a Revised Offset Strategy  1.3

1.3 Background Information  1.4

1.3.1 Preferred Project Description  1.4

1.3.2 Summary of Preferred Project Impacts  1.4

1.4 Offset Requirements  1.7

1.4.1 Offset Ratios  1.8

1.4.2 Offset Requirements for Secondary Grassland  1.9

1.4.3 Potential Subsidence as a Result of Underground Mining  1.9

2 METHODS FOR DEVELOPING THE OFFSET STRATEGY

2.1 Attributes of Preferred Offset Land  2.1

2.2 Prioritising Properties for Investigation  2.2

2.3 Database Analysis  2.3

2.4 Aerial Photograph Interpretation (API) & GIS  2.3

2.5 Field Studies  2.4

2.6 Assumptions and Limitations  2.5

2.6.1 Assumptions Regarding the Preferred Project Impacts  2.5

2.6.2 Availability of Land for Purchase  2.5

2.6.3 Limitations in Field Investigations  2.6

3 BIODIVERSITY OFFSET STRATEGY

3.1 Summary of Offset Properties  3.1

3.2 Description of the Offset Properties  3.2

3.2.1 Property 9 “Dun Dun” (Hargraves)  3.2

Biodiversity Offsets Strategy | Appendix H



ii 
FINAL REPORT  

12 JANUARY 2012 

 

Table Of Contents (Cont'd) 

3.2.2 Property 17 (Windeyer)  3.3

3.2.3 Property 18 (Ulan)  3.3

3.2.4 Area within Preferred Project Boundary  3.4

3.3 Vegetation Communities within the Offset Properties  3.7

3.3.1 Vegetation Community Descriptions  3.8

3.4 Current Condition of Vegetation within the Offset Properties  3.30

3.5 Habitat for Threatened Species  3.30

3.5.1 Open Forest / Open Grassy Woodland  3.31

3.5.2 Grassland Habitat  3.31

3.5.3 Riparian Habitat  3.32

3.5.4 Aquatic Habitat  3.32

3.5.5 Shelter or Breeding Habitat for Cave-Dependant Fauna  3.32

3.5.6 Summary of Habitat for Threatened Species  3.32

3.6 Summary of the Strategic Benefits of the Offset Properties  3.1

3.7 Properties within the Predicted Zone of Impact  3.2

3.8 Rehabilitation and Offset Management Plan  3.3

4 COMPLIANCE WITH OFFSET PRINCIPLES & RECOVERY PLANS

4.1 OEH Offset Principles  4.1

4.2 Compliance with the Federal Draft Environmental Offset Policy  4.6

4.3 Compliance with Recovery Plan for Box Gum Woodland  4.7

4.4 Compliance with Recovery Plan for Swift Parrot  4.8

4.5 Compliance with Recovery Plan for Regent Honeyeater  4.9

4.6 Compliance with Recovery Plan for Greater Long-eared Bat  4.9

5 CONCLUSIONS

5.1 Ecological Merits of Offset Strategy  5.1

3.38

3.39

3.40

Appendix H | Biodiversity Offsets Strategy



iii 
FINAL REPORT  

12 JANUARY 2012 

Table Of Contents (Cont'd) 

REFERENCES

 

Table Of Appendices 

A. FLORA SPECIES LIST

B. FAUNA SPECIES LIST

C. BAT CALLS

D. RAPID VEGETATION ASSESSMENT OF SECONDARY GRASSLAND IN 
PROJECT AREA

 

List of Figures 
1.1 Disturbance Boundary and Vegetation Communities 1.11
1.2 Disturbance Boundary and C/EECs listed under the EPBC Act 1.12
3.1 Moolarben Coal Stage 2 Offset Strategy 3.5
3.2 Moolarben Coal Stage 2 Offset Strategy Detail 3.6
3.3 Vegetation Communities used as Offset within Project Boundary 3.25
3.4 Vegetation Communities on Property 9E (“Dun Dun” East) 3.26
3.5 Vegetation Communities on Property 9W (“Dun Dun” West) 3.27
3.6 Vegetation Communities on Property 17 3.28
3.7 Vegetation Communities on Property 18 3.29
 
 

List of Tables 
S.1.1 Summary of Offsets that will be Secured 3
1.1 Total Vegetation Communities to be cleared from Disturbance Area 1.5
1.2 Threatened Species potentially impacted by the Preferred Project 1.6
1.3 Summary of Target Offset Requirements 1.8

Biodiversity Offsets Strategy | Appendix H



iv 
FINAL REPORT  

12 JANUARY 2012 

List of Tables 
3.1 Summary of Offsets that will be Secured 3.1
3.2 Vegetation within Offset Properties 3.7
3.3 Typical Floristics & Structure of Box Gum Woodland 3.9
3.4 Typical Floristics & Structure of Ironbark Open Forest 3.12
3.5 Typical Floristics & Structure of River Oak Riparian Forest 3.13
3.6 Typical Floristics & Structure of Stringybark-Scribbly Gum-

Peppermint Open Forest 3.15
3.7 Typical Floristics & Structure of Red Stringybark-Red Box 

Woodland 3.18
3.8 Typical Floristics & Structure of Scribbly Gum-Red Stringybark 

Woodland 3.19
3.9 Typical Floristics & Structure of Acacia/Kunzea Shrubs 3.20
3.10 Typical Floristics & Structure of Low Diversity Derived Native 

Grassland 3.22
3.11 Number of Recorded Threatened Species within a 20km radius of 

each Offset Property (NPWS Atlas Data as at Nov 2011) 3.1
4.1 Compliance with NSW OEH Interim Offset Principles 4.1
4.2 Compliance with the Federal Draft Environmental Offset Policy 4.6
4.3 Analysis of ROMP Objectives Against Recovery Objectives for Box 

Gum Woodland 4.7
4.4 Analysis of ROMP Objectives Against Recovery Objectives for 

Swift Parrot 4.8
4.5 Analysis of ROMP Objectives Against Recovery Objectives for 

Regent Honeyeater 4.9
A.1 Flora Species List (Presence and Cover Abundance) on Impact 

Area and Offset Properties i
B.1 Fauna Species List (Presence and Likelihood of Occurrence) on 

Impact Area and Offset Properties B.1
D.1 Rapid Vegetation Assessment of Secondary Grassland in Project 

Area D.3
 
 

 

  

3.34

Appendix H | Biodiversity Offsets Strategy



v 
FINAL REPORT  

12 JANUARY 2012 

List of Photographs 
3.1 White Box-Yellow Box-Blakely's Red Gum Woodland (C/EEC) on 

Property 18 3.9
3.2 White Box-Yellow Box-Blakely's Red Gum Woodland (C/EEC) on 

Property 9W 3.10
3.3 White Box-Yellow Box-Blakely's Red Gum Derived Native 

Grassland (C/EEC) on Property 9E 3.11
3.4 Ironbark Open Forest on the slopes of Property 18 3.12
3.5 River Oak Riparian Forest on property 9W 3.14
3.6 River Oak Riparian Forest on property 18 3.14
3.7 Stringybark-Scribbly Gum-Peppermint Open Forest on Property 17 3.16
3.8 Stringybark-Scribbly Gum-Peppermint Open Forest on Property 9W 3.16
3.9 Stringybark-Scribbly Gum-Peppermint Open Forest on Property 9E 3.17
3.10 Red Stringybark-Red Box Woodland on Property 9W 3.18
3.11 Scribbly Gum-Red Stringybark Woodland on Property 9W 3.20
3.12 Patches of Acacia / Kunzea Shrubs on Property 18 3.21
3.13 Low Diversity Derived Native Grassland on Property 9E 3.23
3.14 Low Diversity Derived Native Grassland on Property 9W 3.23
3.15 Low Diversity Derived Native Grassland on Property 18 3.24
 
 

Biodiversity Offsets Strategy | Appendix H



MOOLARBEN COAL PROJECT STAGE 2
S.1 

FINAL REPORT     HANSEN BAILEY

12 JANUARY 2012 

Executive Summary 

Purpose

Cumberland Ecology was commissioned by Hansen Bailey on behalf of Moolarben Coal 
Mines Pty Limited (MCM) to develop a Biodiversity Offset Strategy for the Moolarben Coal 
Stage 2 Preferred Project (the Preferred Project).  The purpose of this document is to 
present a recommended Biodiversity Offset Strategy and to demonstrate how this Strategy 
can address project impacts on threatened species and ecological communities.   

Impact Summary 

The area proposed to be cleared (the disturbance area) is centred upon a valley, within 
which largely cleared grazing lands occur.  The hillsides around the periphery of this area 
and some riparian areas in the centre of the valley have native forest and woodland.  
However, much of the valley consists of highly modified grassland and shrubland and 
although such vegetation contains native plants, it is largely dominated by exotic grasses 
and herbs and has a very low diversity of native species. 

Woodland and open forest areas support a higher diversity of native plant and animal 
species.  Some of the woodland and forest types are a form of the ecological community 
listed as endangered under the NSW Threatened Species Conservation Act (TSC Act) and 
listed as critically endangered under the Commonwealth Environment Protection and 
Biodiversity Conservation Act (EPBC Act). That C/EEC is referred to here as Box Gum 
Woodland and Derived Native Grassland or Box Gum Woodland. 

The Preferred Project will entail the removal of approximately 902 hectares of remnant native 
forest and woodland vegetation.  This includes 123 hectares of Box Gum Woodland and 
Derived Native Grassland.  It also includes habitat for a suite of threatened flora and fauna 
species including threatened woodland birds and bats, Squirrel Glider and other species 
summarised within this report.  Although modifications to the mine disturbance footprint have 
resulted in a very minor increase overall, an additional 33 ha of C/EEC has been avoided.     

Offsets Required 

The Preferred Project has been designed to avoid impacts (to the extent possible for an 
open cut coal mine), mitigate impacts through such measures as rehabilitation of mined land, 
and where there would otherwise be a net loss of native vegetation, to provide 
compensatory habitats as ecological offsets. 

The Preferred Project will require an offset package that addresses the loss of C/EEC Box
Gum Woodland and Derived Native Grassland and the loss of other forest and woodland 
that comprises habitat for threatened species.  Based on a review of recent mining project 
proposals and in consultation with state and federal government authorities, MCM has aimed 
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to offset the direct clearing impacts of the Preferred Project on remnant native vegetation at 
ratio of at least 3:1 (offset ha to impact area ha), including seeking to offset direct impacts on 
Box Gum Woodland at a ratio of 5:1.  Therefore, to achieve the target ratios, offset land 
needs to total at least 2,707 ha of native vegetation, of which at least 616.5 ha should 
consist of, or have the potential to regenerate or be rehabilitated to Box Gum Woodland and 
Derived Native Grassland. 

The proposed Biodiversity Offset Strategy has also been designed to comply with current 
guidelines for offsets in use by the State and Commonwealth Governments.  Namely the 
NSW DECC Interim Offset Principles (DECCW 2010)  and the Commonwealth Draft 
Environmental Offset Policy (DEWR, 2007). 

Approach to Developing Offsets 

Cumberland Ecology undertook a considered approach in developing the Biodiversity Offset 
Strategy for the Preferred Project comprising the three key steps outlined below: 

1. Identifying the desirable features of an offset package.  This assisted in the 
identification of potentially suitable offset land; 

2. Implementing a series of actions to prioritise potential land for further 
investigation; and  

3. Conducting preliminary flora and fauna surveys to map vegetation communities, 
survey for threatened species and verify the ecological suitability of candidate 
properties.   

In considering available offset areas, MCM has endeavoured to source land that is not within 
a mining lease, that has good potential for restoration and conservation, and which supports 
habitat for threatened species and Box Gum Woodland that occur in the proposed 
disturbance area. 

A key consideration was also to ensure that offsets contained substantial areas of land that 
have been partially cleared but which could feasibly be regenerated to forest and woodland 
with appropriate conservation management.  The rationale for this was to ensure that a net 
gain in the area of forest and woodland could be achieved in the medium to long term 
through appropriate conservation management. 

Much of the forest and woodland habitats to be impacted by the Preferred Project occur on 
sandstone landscapes that are relatively well represented in nearby National Parks.  Little is 
available for consideration as offsets and so this has to an extent restricted the range of 
offset land available for consideration by MCM. 

The Offset Strategy 

The investigation for potential offset properties yielded the following properties: 
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 Property 9 “Dun Dun” in Hargraves (Lots 60 & 61 DP 704158, Lots 79 & 80 DP 
704159 and Lots 14 & 15 DP 756867); 

 Property 17 in Windeyer (Lot 112 DP 756864);  

 Property 18 in Ulan (Lot 279 DP 40917, Lot 1 DP 592376, Lots 1 & 2 DP 809642); 
and 

 Area within the Preferred Project boundary and outside the Disturbance boundary 
(MCM owned). 

The total area of native vegetation provided by the offsets is approximately 3,516 ha, of 
which 620 ha is C/EEC (Table S.2).  Thus these offsets meet the required offset ratios 
summarised above.  This translates to an overall ratio of 3.9 ha offset for every hectare of 
vegetation cleared for the Preferred Project and within this, a ratio of 5 ha of C/EEC offset for 
every hectare of C/EEC cleared.   

Table S.1.1 Summary of Offsets that will be Secured 

Vegetation Component Impact (ha) Actual Offset (ha) Ratio 

Total Remnant Native Vegetation (including C/EEC) 902.4 3,516.0 3.9 

Total C/EEC 123.3 620.2 5.0 

The native vegetation within the proposed offsets has been verified through field survey to 
provide habitat for a suite of threatened flora and fauna that are predicted to be impacted by 
the Preferred Project, including threatened species that are listed as Matters of National 
Environmental Significance (Regent Honeyeater, Swift Parrot, Spotted-tailed Quoll and 
others).  These properties contain: 

 A diversity of intact forest and woodland habitat that currently provides habitat for 
threatened species; 

 An estimated 850ha of native grassland that can be restored to add to the amount 
of wooded vegetation in the long term; 

 Creek frontage and other permanent water sources that will help to form refugia for 
animals; 

 Areas of native pastures that have good potential to be rehabilitated to forest and 
woodland; and 

 Diversity of elevation, aspect and contour of land, including ridges, gullies and flat 
areas. 
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Rehabilitation and Offset Management Plan 

The proposed offsets are to be conserved in perpetuity and conservation management will 
be guided by a Rehabilitation and Offset Management Plan (ROMP) that is to be prepared 
for the Preferred Project.  The ROMP will include: 

 Management of land that contains and/or can be regenerated to provide habitat for 
C/EECs as well as non-EEC vegetation;  

 Management and improvement of land that includes habitat for all relevant 
threatened flora and fauna species that could be impacted by the Preferred 
Project; 

 Management of land that contributes to any existing regional biodiversity 
conservation strategies; 

 Prescriptions for specific management actions regarding weeds, feral animals, 
tracks, revegetation, monitoring, etc.;  

 Ensure that offset management objectives are compliant with existing recovery 
plans for C/EECs and threatened species (Sections 4.3 to 4.6); and  

 Address funding and permanent conservation mechanisms (such as handover to 
National Parks estate if relevant, or establishment of Voluntary Conservation 
Agreements). 

Conclusions 

The Biodiversity Offset Strategy will result in a net gain in vegetation and fauna habitat in the 
long term by adding 2,100 ha of existing forest and woodland to conservation tenure and by 
regenerating 850 ha of grassland to forest and woodland.  It provides an opportunity to 
regenerate degraded vegetation, improve the resilience and quality of existing native 
vegetation and provide permanent conservation for threatened species and ecological 
communities  

The Biodiversity Offset Strategy provides for a ratio of 3.9:1 offset requirements for native 
vegetation and a 5:1 offset ratio for Box Gum Woodland.  

The Biodiversity Offset Strategy’s key advantages are: 

 Offsets consisting of three strategically located properties, two link to other areas of 
forest and woodland, the other links to riparian corridors and is large enough to 
form a conservation reserve in its own right; 

 The offsets contain like for like habitats, or better and have verified habitat for a 
range of fauna species, including: 

 At least 9 of the 16 bat species potentially impacted by the development, two 
of which are threatened species (Chalinolobus dwyeri and Miniopterus 
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orianae oceanensis).  Additionally the offset properties contain two bat 
species that have not been detected in the impact area; and 

 At least 100 of 170 bird species recorded on the impact site (nearly 60%), 
including four threatened bird species under the TSC Act and two migratory 
species under the EPBC Act.  This is likely to be an underestimate of the 
diversity of the offset properties considering the far greater survey effort for 
the impact area.  Additionally the offset properties contain five bird species 
that have not been detected in the impact area. 

 The offset properties are freehold land that are outside of coal mining tenements; 

 They contain appropriate vegetation communities in good condition, comparable to 
or in better condition than the vegetation proposed to be cleared for the Preferred 
Project; 

 They contain habitat for threatened species that are predicted to be impacted by 
the Preferred Project – the quality of such habitat will be improved by management 
such as livestock removal; 

 Contain a large diversity of good quality micro-habitats (such as creeks, dams, 
gullies and ridges), which provide verified habitat for threatened fauna species;  

 One of the properties, “Dun Dun”, is large and could be used as a nucleus for 
future offsets for other projects; and 

 Potential to increase environmental value by appropriate management on all offset 
properties. 
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Chapter 1 
1 

Introduction 
 

Cumberland Ecology was commissioned by Hansen Bailey on behalf of Moolarben Coal 
Mines Pty Limited (MCM) to develop a Biodiversity Offset Strategy for the Moolarben Coal 
Stage 2 Preferred Project (the Preferred Project).  The purpose of this document is to 
present a recommended Biodiversity Offset Strategy and to demonstrate how this Strategy 
can address project impacts on threatened species and ecological communities.   

This document will form part of a Preferred Project Report (PPR) being prepared by Hansen 
Bailey.  The PPR will support application 08_0135 under Part 3A of the Environmental 
Planning and Assessment Act 1979 (EP&A Act) that will facilitate the development of a 24 
year open cut and underground coal mine, associated infrastructure and integration with the 
existing Stage 1 operations. 

The structure of the report is as follows: 

 Chapter 1 – Provides background information, introduces the aims and objectives 
of the document, summarises what the residual Preferred Project impacts are and 
outlines the offset requirements that will adequately address these residual 
impacts;  

 Chapter 2 – Describes and explains the approach that was taken in developing the 
Biodiversity Offset Strategy; 

 Chapter 3 – Presents the Biodiversity Offset Strategy for the Preferred Project;  

 Chapter 4 – Assesses the adequacy of the Biodiversity Offset Strategy against the 
State and Commonwealth offsetting principles; and  

 Chapter 5 – Summarises the key points in this document. 
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1.1 Terms and Abbreviations 

This report uses the following terms and abbreviations: 

Box Gum Woodland and Derived Native Grassland 

Abbreviated name for the State and Commonwealth listed threatened community, 
White Box-Yellow Box-Blakely's Red Gum Grassy Woodland and Derived Native 
Grassland

C/EEC  Critically Endangered or Endangered Ecological Community; 

DP&I  Department of Planning and Infrastructure (former Department of Planning); 

EA Stage 2 Environmental Assessment; 

EEC  Endangered Ecological Community; 

EP&A Act  NSW Environmental Planning and Assessment Act 1979; 

EPBC Act Commonwealth Environment Protection and Biodiversity Conservation Act 1999; 

LGA  Local Government Area; 

Locality  Is the area within a 10 km radius of the Preferred Project Boundary; 

MCM  Moolarben Coal Mines Pty Ltd; 

ML  Mining Lease; 

Mtpa Million tonnes per annum;

PPR   Preferred Project Report; 

OC Open cut (e.g. OC4); 

OEH NSW Office of Environment and Heritage (former NSW Department of Environment 
Climate Change and Water); 

Preferred Project Disturbance Boundary 

When referring to all disturbances associated with the Preferred Project 
infrastructure area, Northern Out of Pit Emplacement Area and Open Cut 4; and 

SEWPaC Commonwealth Department of Sustainability, Environment, Water, Population and 
Communities; 

The Preferred Project Stage 2 of the Moolarben Coal Preferred Project as revised in the PPR.   

Appendix H | Biodiversity Offsets Strategy



MOOLARBEN COAL PROJECT STAGE 2
1.3 

FINAL REPORT     HANSEN BAILEY

12 JANUARY 2012 

1.2 Requirement for a Revised Offset Strategy 

An Environmental Assessment (EA) for Stage 2 of the Moolarben Coal Preferred Project was 
submitted to the NSW Department of Planning and Infrastructure (DP&I) in 2009 on behalf of 
MCM (Wells Environmental Services & Coffey Natural Systems, 2009).  The EA included an 
ecological impact assessment by Ecovision Consulting (2008).   

Since exhibition of the EA, the DP&I has responded with a letter issued to MCM on the 25th 
March 20101 requesting the provision of a Preferred Project Report (PPR) before an 
approval can be determined.   

The PPR requirements relevant to ecological issues as outlined in the letter, are to: 

 Demonstrate all reasonable and feasible measures have been taken to avoid 
impacts on State and Commonwealth Endangered Ecological Communities 
(EECs), paying particular attention to the proposed emplacement areas; 

 Include a clear proposal to offset the residual biodiversity impacts; and 

 Include a clear mine plan with detailed maps and figures, that consolidates all the 
changes that have been made to both stages of the Preferred Project during the 
assessment process. 

This report addresses the second item and presents a revised Biodiversity Offset Strategy to 
meet the DP&I’s requirements for offsetting development impacts.   

The following steps have been taken to comply with the first item, i.e. to minimise impacts: 

 Modification to Open Cut 4 (OC4) footprint to achieve avoidance of impacts to 
C/EEC; 

 Construction of one Northern Out-Of-Pit (OOP) in lieu of two southern OOP 
emplacement areas to reduce impact to C/EEC and potential interaction with 
Munghorn Gap Nature Reserve; 

 Avoidance of 2.7 km of Murragamba Creek (previously proposed to be mined 
through); 

 Modification to the OC4 haul road to avoid C/EEC; 

 Development of a ROM coal transfer conveyor to minimise noise and dust impacts; 
and 

 Total reduction in impacts to C/EEC of 33.56 ha.  

                                                      

1 David Kitto, Director of Industry and Mining, to Ian Callow, Felix Resources, 25 March 2010, Personal files of 
Moolarben Coal Mining Pty Limited, North Sydney 
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1.3 Background Information 

1.3.1 Preferred Project Description 

The Preferred Project, for which the PPR is being prepared, will consist of: 

 The construction and operation of an open cut (OC) mining operation (OC4) 
extracting up to 12 Million tonnes per annum (Mtpa) Run of Mine (ROM) coal and 
up to 13 Mtpa combined rate with the Stage 1 open cuts;  

 The construction and operation of two underground (UG) mining operations (UG1 
and UG2) extracting up to 4 Mtpa ROM coal cumulative with the Stage 1 
underground; 

 The construction and operations of the Stage 2 ROM coal facility;  

 Extension of the life of the Coal Handling and Preparation Plant (CHPP) to Year 24 
of Stage 2 and increased throughput of up to 17 Mtpa (13 Mtpa open cut and 4 
Mtpa underground);  

 The development of the Northern Out Of Pit (OOP) emplacement area;  

 The construction and operation of two conveyors and associated facilities between 
the Stage 2 ROM coal facility and Stage 1 CHPP;  

 The construction and operation of a Mine Access Road;  

 The construction and operation of administration, workshop and related facilities;  

 The partial relocation of Murragamba and Eastern Creeks; 

 The construction and operation of water management infrastructure; and 

 The installation of supporting power and communications infrastructure.   

1.3.2 Summary of Preferred Project Impacts 

i. Vegetation Loss 

The area proposed to be cleared (the disturbance area) is centred upon a valley, within 
which largely cleared grazing lands occur.  The hillsides around the periphery of this area 
and some riparian areas in the centre of the valley have native forest and woodland.  
However, much of the valley consists of highly modified grassland and shrubland and 
although such vegetation contains native plants, it is largely dominated by exotic grasses 
and herbs and has a very low diversity of native species. 

Woodland and open forest areas support a higher diversity of native plant and animal 
species.  Some of the woodland and forest types are a form of the ecological community 
listed as endangered under the NSW Threatened Species Conservation Act (TSC Act) and 
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listed as critically endangered under the Commonwealth Environment Protection and 
Biodiversity Conservation Act (EPBC Act). That C/EEC is referred to here as Box Gum 
Woodland and Derived Native Grassland or Box Gum Woodland. 

The Preferred Project has undergone a series of design changes in an effort to reduce the 
loss of native remnant vegetation and consequently, threatened ecological communities and 
habitat for threatened species.   

The current disturbance footprint is shown in Figure 1.1.  This footprint will result in a 
clearance of approximately 1,546 ha of land.  This includes approximately 779 ha of remnant 
native vegetation (non-threatened) and an additional 123 ha of the Box Gum Woodland and 
Derived Native Grassland C/EEC (Figure 1.2).  The remaining areas of potential disturbance 
comprise secondary grasslands and heavily modified or existing cleared areas.  These are 
dominated largely by exotic grasses and herbs and hardy native grasses. 

Table 1.1 summarises the vegetation types and areas that will be removed by the Preferred 
Project. Although modifications to the mine disturbance footprint have resulted in a very 
minor increase overall, an additional 33 ha of C/EEC has been avoided.     

Table 1.1 Total Vegetation Communities to be cleared from Disturbance Area 

Vegetation Type 

EIA 
(Ecovision 

2008) 

Reduction 
(-) or 

Increase 
(+) 

Vegetation 
to be 

cleared 
(ha)

Native Forest and Woodland:    

Blakely's Red Gum - Rough-Barked Apple Woodland  # 53.21 -16.41 36.8 

Blakely's Red Gum - Yellow Box - Rough-Barked Apple 
Grassy Woodland # 

59.78 -10.78 49.0 

Blakely's Red Gum - Yellow Box Grassy Woodland # 40.82 -11.22 29.6 

White Box - Yellow Box Grassy Woodland # 2.95 +4.95 7.9 

Western Slopes Dry Sclerophyll Forest  362.53 +96.07 458.6 

Murragamba Sands Woodland 331.88 -11.38 320.5 

Non-native Vegetation:    

Secondary Grassland and Shrublands* 644.07 -12.57 631.5 

Disturbed / No Natural Vegetation* 11.76 +0.04 11.8 

    

Total C/EEC Cleared # 156.76 -33.46 123.3 

Total Remnant Forest and Woodland to be cleared 
(including C/EEC)  

851.17 +51.23 902.4 

Total Vegetation Cleared 1,507.00 +38.70 1,545.7 

# (Critically) Endangered Ecological Community (C/EEC) Box Gum Woodland and Derived Native Grassland 

* Not remnant native vegetation.  It is heavily modified pasture consisting of exotic pasture species with some hardy 

native plants, including perennial grasses and other herbs, and some shrubs. 
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ii. Threatened Species 

The clearance of remnant native vegetation also represents the loss of habitat for flora and 
fauna species.  A suite of threatened species (Table 1.2) were identified as being potentially 
present in the Preferred Project Disturbance Boundary, or were confirmed as being present 
during field studies (Ecovision, 2008).  Species that were found within the Preferred Project 
Disturbance Boundary and have been listed as threatened since 2008 have also been 
included in this report.  All these species are listed in Table 1.2 and are considered target 
species for this proposed Biodiversity Offset Strategy. 

Table 1.2 Threatened Species potentially impacted by the Preferred Project 

Scientific Name Common Name TSC Act 
EPBC

Act 

Birds    

Barking Owl Ninox connivens V  

Black-chinned Honeyeater Melithrephtus gularis gularis V  

Brown Treecreeper Climacteris picumnus V  

Bush Stone-curlew Burhinus grallarius E  

Diamond Firetail Stagonopleura guttata V  

Gang-gang Cockatoo Callocephalon fimbriatum  V  

Gilbert’s Whistler Pachycephala inornata  V  

Glossy Block-Cockatoo Calyptorhynchus lathami  V  

Grey-crowned Babbler Pomatostomus temporalis  V  

Hooded Robin Melanodryas cucullata  V  

Little Eagle* Hieraaetus morphnoides V  

Little Lorikeet* Glossopsitta pusilla V  

Painted Honeyeater Grantiella picta  V  

Powerful Owl Ninox strenua  V  

Rainbow Bee-eater Merops ornatus  M 

Regent Honeyeater Anthochaera phrygia  CE E, M 

Satin Flycatcher Myiagra cyanoleuca  M 

Scarlet Robin* Petroica boodang V  

Speckled Warbler Pyrrholaemus sagittatus  V  

Spotted Harrier* Circus assimilis V  

Square-tailed Kite Lophoictina isura  V  

Swift Parrot Lathamus discolor E E, M 

Turquoise Parrot Neophema pulchella  V  
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Table 1.2 Threatened Species potentially impacted by the Preferred Project 

Scientific Name Common Name TSC Act 
EPBC

Act 

Varied Sittella* Daphoenositta chrysoptera V  

White-fronted Chat* Epthianura albifrons V  

White-throated Needletail Hirundapus caudacutus  M 

    

Mammals

Brush-tailed Rock-wallaby Petrogale penicillata E V 

Eastern Bentwing Bat Miniopterus schreibersii V  

Greater Long-eared Bat Nyctophilius timoriensis V  

Koala Phascolarctos cinereus V  

Large-eared Bat Chalinolobus dwyeri  V V 

Little Pied Bat Chalinolobus picatus V  

Spotted-tailed Quoll Dasyurus maculata E E 

Squirrel Glider Petaurus norfolcensis V  

Yellow Sheath-tailed Bat Saccolaimus flaviventris V  

   

Plants   

 -  Ozothamnus tesselatus V V 

Capertee Stringybark Eucalyptus cannonii V V 

Pine Donkey Orchid Diuris tricolor V  

Scant Pomaderris Pomaderris queenslandica E  

Small Purple-pea Swainsona recta E E 

*Species that have been listed since 2008.  V = vulnerable; E = Endangered; CE = Critically Endangered; M = 

Migratory 

iii. Potential Subsidence as a Result of Underground Mining 

Underground mining is an effective form of impact avoidance and will essentially preserve 
most habitats in their existing form, and/or in a similar form.  The forests and woodlands that 
occur today across much of the site will remain where underground mining takes place.  
Some subsidence may result in changes to the cliff lines in the area.  The ecological 
significance of potential impacts is discussed in Section 1.4.3.  

1.4 Offset Requirements 

In order to obtain approval, MCM needs to demonstrate that it has, as far as practicable, 
reduced ecological impacts by the following means: 
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 Avoid – to the extent possible, the Preferred Project should be designed to avoid or 
minimise ecological impacts; 

 Mitigate – where certain impacts are unavoidable through design changes, 
mitigation measures should be introduced to ameliorate the ecological impacts of 
the Preferred Project; and 

 Compensate – following the implementation of mitigation measures, the residual 
impacts of the Preferred Project should be compensated to offset what would 
otherwise be a net loss of habitat. 

The Preferred Project has been modified to the extent practicable to avoid and reduce 
impacts to flora and fauna.  This has been achieved by relocating the two previously 
proposed out of pit emplacements to an area that avoids C/EEC.   

Mitigation measures will be deployed on the site and will include rehabilitation of the mined 
areas, including areas of secondary grassland that currently have little habitat value, to 
create forest and woodland.  This will provide larger treed areas than currently occur in the 
proposed disturbance area in the long term. 

Notwithstanding the proposed avoidance and mitigation measures, the Preferred Project 
would clear a substantial area of habitat and could entail a significant impact without the 
provision of adequate offsets.  It will require an offset package that addresses the loss of 
C/EEC Box Gum Woodland and Derived Native Grassland and the loss of other forest and 
woodland that comprises habitat for threatened species.   

1.4.1 Offset Ratios 

Based on a review of recent mining project proposals and in consultation with state and 
federal government authorities, MCM has aimed to offset the direct clearing impacts of the 
Preferred Project on remnant native vegetation at a ratio of at least 3:1 (offset ha to impact 
area ha), including seeking to offset direct impacts on Box Gum Woodland at a ratio of 5:1.  
Therefore, to achieve the target ratios, offset land needs to contain a sum total of 2,707.2 ha 
of native vegetation, of which at least 616.5 ha should consist of, or have the potential to 
regenerate or be rehabilitated to Box Gum Woodland and Derived Native Grassland. 

Table 1.3 Summary of Target Offset Requirements 

Vegetation Component Impact (ha) Target Offset (ha) Ratio 

Total Remnant Native Vegetation (including C/EEC) 902.4 2,707.2 3. 0 

Total C/EEC 123.3 616.5* 5.0 

*Note that this should be a subset of the total offset required, i.e. 2,707.2 ha. 
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1.4.2 Offset Requirements for Secondary Grassland 

Two vegetation types within the impact area (Table 1.1) are so heavily modified that they are 
not considered as remnant native vegetation and are therefore not required to be offset and 
are not included in the offset ratio calculations.  These are: 

 631.5 ha of Secondary Grassland and Shrublands; and 

 11.8 ha of Disturbed / No Natural Vegetation 

The low condition of this vegetation was verified by field survey during November 2011.  A 
rapid assessment of eleven representative areas within the Secondary Grassland was 
conducted in November 2011.  Details are listed in Appendix D.  The data collected clearly 
shows that these areas are in very poor condition, with high proportion of weeds and pasture 
grasses, with some areas having been ploughed in the past.  While this degraded grassland 
is not included in this current offset strategy, the land area currently occupied by it will be 
progressively rehabilitated to woodland/grassland once mining has ceased, resulting in a net 
environmental gain. 

1.4.3 Potential Subsidence as a Result of Underground Mining 

The potential subsidence of cliff line habitats due to underground mining may impact upon 
cave roosting bats, particularly Large-eared Pied Bat (Chalinolobus dwyeri), which are 
known to occur in the proposed mining area and surrounds.  This bat species is listed as a 
vulnerable species under both the Commonwealth EPBC Act and the NSW TSC Act. 
According to Churchill, S (2008) in her book Australian Bats, this species occurs in areas 
with extensive cliffs and caves from central eastern Queensland to Bungonia in the Southern 
Highlands. The term “Vulnerable” denotes the lower level of threatened species category. 
The higher level of threat is “Endangered”. 

According to Churchill, the bat is known to roost in “caves, crevices in cliffs and mines, in 
colonies of three to 40, clustered in indentations in the ceiling“. It commonly occurs in dry 
sclerophyll woodlands (which are common on the Moolarben site) but also occurs in wetter 
forests.  The bat roosts in caves and has considerable fidelity to a given cave, returning to 
roost year after year.  There are many records of this cave roosting bat in NSW, including a 
considerable number around Sydney and also around the proposed mine development, 
where cliff lines are abundant outside the mine lease.   

The Large-eared Pied Bat is a small animal and can roost in relatively small spaces. Given 
this fact, and the fact that the adjacent Munghorn Gap Nature Reserve and Goulburn River 
National Park comprise extensive areas of cliff line habitat, many such potential roost sites 
will remain post mining in and around the Preferred Project area.  Furthermore even if cliffs 
do alter through subsidence, it is likely that faulting and fracturing will occur such that other 
cracks, crevices and eventually caves will form in the process, providing additional habitats 
for bats.   

The nature and extent of habitat for cave roosting bats is not likely to be significantly altered 
as a result of the proposed mining in a way that would jeopardise the species in the locality.  
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Extensive habitats remain on and off site. Furthermore Chalinolobus dwyeri has been 
surveyed on one of the offset properties, where sandstone outcrops provide habitat for this 
species.  For this reason, we conclude that no further offsets or mitigation measures are 
warranted for this or other species of cave roosting bats. 

.   
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Chapter 2 
2 

Methods for Developing the Offset Strategy 
 

This chapter summarises the approach to development of the Offset Strategy and how the 
flora and fauna habitats of the preferred offsets were verified by field surveys. 

Ideally, Biodiversity Offsets should be able to address the impacts of the Preferred Project in 
a strategic and meaningful way that will deliver a real biodiversity outcome.  Cumberland 
Ecology took a considered approach in developing the Biodiversity Offset Strategy for the 
Preferred Project comprising the three key steps outlined below: 

 Identifying the desirable features of an offset package.  This assisted in the 
identification of potentially suitable offset land; 

 Implementing a series of actions to prioritise potential land for further investigation; 
and  

 Conducting field surveys to verify the suitability of habitats within candidate 
properties.   

2.1 Attributes of Preferred Offset Land 

In considering available offset areas, MCM has endeavoured to source land that is not within 
a mining lease, that has good potential for restoration and conservation, and which supports 
habitat for threatened species and Box Gum Woodland that occur in the proposed 
disturbance area. 

A key consideration was also to ensure that offsets contained substantial areas of land that 
have been partially cleared but which could feasibly be regenerated to forest and woodland 
with appropriate conservation management.  The rationale for this was to ensure that a net 
gain in the area of forest and woodland could be achieved in the medium to long term 
through appropriate conservation management. 

Much of the forest and woodland habitats to be impacted by the Preferred Project occur on 
sandstone landscapes that are relatively well represented in nearby National Parks.  Little is 
available for consideration as offsets and so this has to an extent restricted the range of 
offset land available for consideration by MCM. 

Properties with the following attributes were considered to be desirable contributors to the 
Biodiversity Offset Strategy and these were targeted when searching for suitable land: 
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 Land that contains, or could be regenerated to provide Box Gum Woodland and 
Derived Native Grassland; 

 Land that includes habitat for relevant threatened flora and fauna species that are 
predicted to be impacted by the Preferred Project; 

 Land that builds onto existing conservation areas; 

 Land that forms new, or improves existing ecological corridors; 

 Land that is like for like in terms of bioregion, topography, soils, aspect, flora and 
fauna and habitat values; 

 Land that contains or links to sustainable ecological features (particularly 
permanent water sources); 

 Land that builds corridors between woodland areas, such as State Forest, National 
Parks and State Conservation Area; 

 Land that links rehabilitated mining areas to existing vegetation;  

 Land that links to other Biodiversity Offsets from other mining projects; and  

 Land that is outside any existing coal mining tenement or exploration lease. 

2.2 Prioritising Properties for Investigation 

Cumberland Ecology completed the following tasks to obtain a list of candidate properties for 
investigation: 

 Investigated lot sizes, tenure, ownership and location of properties in the locality by 
accessing cadastral information; 

 Reviewed the placement of current mining tenements (NSW Department of 
Primary Industries, 2011) and existing conservation areas (i.e. national parks, 
reserves, state forests, etc.) in the locality; 

 Identified areas of existing vegetation cover by aerial interpretation of the most 
current available aerial photography; 

 Analysis of available desktop information in the locality, including: 

 Existing vegetation mapping data;  

 Predicted and recorded threatened species from databases (DECC, 2009, 
DSEWPC, 2010); 

 Soils, geology, drainage, topographical data; 
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 Estimated broad areas of Box Gum Woodland and Derived Native Grassland 
based on interpretation of desktop data; and 

 Prioritised a list of properties for investigation.   

Once the Proponent investigated potential vendors and short-listed properties for purchase, 
limited field studies were made to collect data to determine the suitability of each property as 
an offset.   

Land that is already controlled by MCM was also considered for its suitability as an offset.   
Land that is located within the Preferred Project’s predicted zone of impact was also 
considered, since this land is proximate to the disturbance and would benefit from mitigation 
works and rehabilitation that would result from future offset management.  Note that the 
properties within the zone of predicted impact have not yet been surveyed for the 
Biodiversity Offset Strategy and are not included in offset calculations, but have been 
discussed briefly in this report.   

2.3 Database Analysis 

Database analysis was conducted for the locality using both the NSW Office of Environment 
and Heritage (OEH, former Department of Environment, Climate Change and Water 
DECCW) Atlas of NSW Wildlife Database (OEH, 2011) and the Commonwealth Department 
of Sustainability, Environment, Water, Population and Communities (SEWPaC) Protected 
Matters Search Tool (SEWPaC, 2011a).   

The Atlas of NSW Wildlife search was used to generate records of threatened flora and 
fauna species listed under the TSC Act within a 20km radius of the centre of the Impact Site 
and each of the Offset Properties.  The Protected Matters search generated a list of 
potentially occurring flora, fauna and ecological communities listed under the EPBC Act 
within a 10 km radius of the centre of the Impact Site.  The lists generated from these 
databases were initially reviewed against available knowledge of the area to ascertain the 
likelihood of occurrence of threatened species. 

2.4 Aerial Photograph Interpretation (API) & GIS 

Maps and aerial photography was examined prior to field survey on each property in order to 
prepare preliminary vegetation maps.  These included aerial photographs and geology maps 
(Australia Geoscience Geology Map (DMR, 2011)). 

The dates and source of the aerial photographs used are:   

 Image © 2011 GeoEye, dated 20/01/2010 (Windeyer); 

 © 2011 Cnes/Spot Image, dated 31/07/2005 (Ulan); and 

 © 2011 Cnes/Spot Image, dated 05/02/2007 (Hargraves). 

Biodiversity Offsets Strategy | Appendix H



MOOLARBEN COAL PROJECT STAGE 2
2.4 

FINAL REPORT     HANSEN BAILEY

12 JANUARY 2012 

Vegetation maps of adjacent National Parks and Nature Reserves were also examined to 
help indicate what may be present on the proposed offset sites. The preliminary maps were 
then verified by field surveys as described below.  The vegetation community names in this 
report are a combination of the dominant canopy species and the vegetation formation 
(Specht 1970).  The closest matching BioBanking vegetation types are listed as well (DECC 
2009) for each plant community. 

2.5 Field Studies 

Field teams of one ecologist and one botanist conducted investigation of candidate 
properties with reasonable prospects for purchase over December 2010, February 2011 and 
March 2011.  The investigation entailed drives across (or around) the properties; where the 
following data was collected: 

 Quadrat samples to characterise main vegetation types; 

 Notes about threatened species habitat; 

 Notes about key habitat features observed (rock outcrops, streams, etc); 

 Notes about vegetation condition, including: 

 Weed infestation; 

 Stocking rates and/or grazing impacts; 

 Historical and current land use; 

 Photographs; and  

 GPS data. 

Additional surveys of offset properties with high suitability were conducted in November 2011 
by two ecologists, an ornithologist and a botanist.  The investigations entailed driving and 
walking across the properties, and included: 

 Vegetation quadrats to characterise the main vegetation types and to identify 
species diversity (including abundance of each species, using a modified Braun-
Blanquet Cover Abundance scale).  Quadrat data is summarised in Appendix A 
and quadrat location are shown on Figures 3.4 to 3.7; 

 Rapid vegetation assessments (i.e. taking waypoints and photographs as well as 
noting dominant species and native/weed ratio of ground covers);   

 Anabat survey to identify presence of microchiropteran bats.  Bat survey results 
are presented in Appendix C and Anabat locations are shown on Figures 3.4 to 
3.7; 
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 Bird surveys including diversity assessment, habitat assessment and likelihood of 
occurrence of threatened species.  The full fauna species list is presented in 
Appendix B and the tracks walked during the bird surveys are shown on Figures 
3.4 to 3.7; 

 Notes about threatened species habitat; 

 Notes about key habitat features observed (rock outcrops, streams, etc); 

 Photographs; and  

 GPS data including locations of all samples taken and routes taken during site 
inspections. 

2.6 Assumptions and Limitations 

2.6.1 Assumptions Regarding the Preferred Project Impacts 

The vegetation surveys within the Preferred Project Disturbance Boundary were conducted 
by Ecovision Consulting (2008) as part of the Stage 2 EA assessment and have not been 
verified by Cumberland Ecology for this report (except for the Secondary Grassland, see 
Section 1.4.2).  Cumberland Ecology is therefore assuming that the vegetation within the 
Preferred Project Boundary has been accurately mapped and assessed for the presence of 
threatened species and communities. 

2.6.2 Availability of Land for Purchase 

The development of the offset package was influenced by the availability of land for 
purchase.  The offset land presented in the Biodiversity Offset Strategy represents the best 
available candidate properties at the time of writing.   

A high proportion of the forest and woodland that is predicted to be impacted by the 
Preferred Project is located on sandstone landscapes, much of which are already conserved 
in the locality.  Potential offset areas were available in land to the west and southwest of the 
Preferred Project Site but such land was largely on a differing geology because the 
sandstone landscapes are already so well conserved and have limited availability for 
purchase.  For this reason, different but similar vegetation communities that afforded habitat 
to the same suite of fauna species that were predicted to be impacted by the Preferred 
Project were targeted for offsets. 

Special emphasis was placed on finding large properties that are located outside existing 
mining tenements with the potential to link existing conservation areas.  As explained in 
Chapter 3 this significantly reduced the availability of suitable properties, as in the Mudgee 
area the majority of National Parks and State Forests are directly adjacent to mining 
tenements.  Nevertheless, the offset properties are not located within any mining tenement. 
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2.6.3 Limitations in Field Investigations 

The scale of the field inspections of the potential offset properties is considered to be 
appropriate and adequate for the identification of target ecological communities and habitat 
for threatened species; and to gain an understanding of the overall features of the property.   

The quantity and quality of data that were collated during field inspections of candidate 
properties were subject to access and time limitations.  Some properties were extensive and 
contained areas of difficult access.  Notwithstanding this, properties that were apparently 
suitable after an initial inspection were subject to repeated visits.  Furthermore, a 
conservative interpretation of the extent of Box Gum Woodland and Derived Native 
Grassland was made where there was insufficient information to confirm predicted mapping.  

One of the properties that were difficult to access is Property 17, where only the eastern 
edge has been surveyed.  Assumptions have been made regarding the vegetation 
communities in the parts of the property that have not been surveyed (Figure 3.6).  While 
this property (which is owned by MCO) will be used as an offset due to its location adjacent 
to Avisford Nature Reserve, it has not been included in the offset ratio calculations due to 
having an existing ‘restriction on the use of the land’ which does not allow clearing of 
vegetation.  

The high proportion of threatened fauna species that were known or predicted to occur on 
the offset sites, in the relatively limited times for survey, when combined with database 
information for localities surrounding the proposed offset sites, give a high degree of 
confidence that the offsets provide suitable habitat for the majority of threatened species 
predicted to be impacted by the Preferred Project. 
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Chapter 3 
3 

Biodiversity Offset Strategy 
 

3.1 Summary of Offset Properties 

The following offset properties proposed for inclusion in the Biodiversity Offset Strategy (see 
Figure 3.1): 

 Property 9 “Dun Dun” in Hargraves (Lots 60 & 61 DP 704158, Lots 79 & 80 DP 
704159 and Lots 14 & 15 DP 756867); 

 Property 17 in Windeyer (Lot 112 DP 756864); 

 Property 18 in Ulan (Lot 279 DP 40917, Lot 1 DP 592376, Lots 1 & 2 DP 809642); 
and 

 Area within the Preferred Project boundary and outside the Disturbance boundary. 

The total area of native vegetation provided by the offsets is approximately 3,516 ha, of 
which 620 ha is C/EEC (Table 3.1).  Thus these offsets meet the target offset areas as 
shown in Table 1.3.  This translates to an overall ratio of 3.9 ha offset for every hectare of 
native forest and woodland vegetation cleared for the Preferred Project and within this, a 
ratio of 5 ha of C/EEC offset for every hectare of C/EEC cleared.   

Further information regarding the types and extent of vegetation recorded in the offset 
properties are discussed in Section 3.3 within this chapter.   

Table 3.1 Summary of Offsets that will be Secured 

Vegetation Component Impact (ha) Actual Offset (ha) Ratio 

Total Remnant Native Vegetation (including C/EEC) 902.4 3,516.0 3.9 

Total C/EEC 123.3 620.2 5.0 

*This area is a subset of the total remnant vegetation in the offset.  

 

The above offset properties also provide habitat for most of the target threatened species 
identified in Section 1.3.2 of this report.  This is discussed in further detail in Section 3.6 of 
this report.   
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Special emphasis was placed on finding large properties that are located outside existing 
mining tenements with the potential to link existing conservation areas.  As shown in Figure
3.1 this significantly reduced the availability of suitable properties, as in the Mudgee area the 
majority of National Parks and State Forests are directly adjacent to mining tenements.  
Nevertheless, the offset properties are not located within any mining tenement.   

Property 18 provides an excellent stepping stone towards creating a corridor connecting 
Goulburn River National Park and Cope State Forest in the long term. This is in line with 
previous offset strategies by MCM and adjacent mines.  See Figure 3.2 for details. 

Property 17 is the southern extension of Avisford Nature Reserve.  Avisford Nature Reserve 
was created in June 1985, and covers an area of 2,437 ha.  Avisford Nature Reserve 
protects areas of relatively high ridge lands typified by steep sloping gullies and hills with 
open forest and woodlands. These ridge lands provide habitat for diverse fauna and flora 
populations.   

The major benefits of property 9 are the location away from mining tenements, the large 
size, the fact that most of the property has never been cleared and that it could be a 
conservation reserve with potential to add surrounding properties in the future.  Additionally, 
the property contains 225 ha of C/EEC woodland, 293 ha of C/EEC grassland and 344 ha of 
mixed grassland. While this grassland is mapped as low diversity derived native grassland, it 
does contain pockets of predominantly native grasses.  All grassland can be regenerated 
into C/EEC woodland once grazing has ceased. This property provides habitat for many 
threatened flora and fauna species.    

The offset properties are described in more detail below.   

3.2 Description of the Offset Properties 

3.2.1 Property 9 “Dun Dun” (Hargraves) 

“Dun Dun” is a large property under Agreement with MCM and divided into two, the eastern 
and the western part, separated by a distance of approximately 1km.  The eastern part 
(hereafter called 9E) is 1,776 ha in size and the western part (hereafter called 9W) is 959 ha.  

On 9E (Figure 3.4) the southern boundary runs along Pyramul Creek, which contains 
permanent fresh water.  The northern and eastern boundaries are defined by Doughertys 
Junction Road.  The property is of irregular shape and contains undulating hills and ridge-
lines between 650m and 900m above sea level. 

The riparian vegetation along Pyramul Creek is on Crown land and has been excluded from 
grazing.  Permanent water within the property boundary consists of several farm dams. The 
grassland is currently being grazed by sheep at a very low stocking rate. In the past, the 
property owners used to graze cattle as well.  The forested areas in the middle of the 
property are largely undisturbed and have not been previously cleared. 
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Property 9W (Figure 3.5) is located in steeply undulating terrain between 600m and 870m 
above sea level. Dun Dun Creek containing permanent fresh water passes through the south 
eastern corner of the property and Willerang Creek forms most of the western boundary.  
The eastern half of the property comprises mostly cleared grassland and woodland with 
occasional patches of dense vegetation.  The western half is mostly inaccessible, steeply 
undulating and covered in forest. 

The property provides a stepping stone between other patches of vegetation within a heavily 
cleared landscape. It also forms part of a riparian corridor along Pyramul Creek.  Due to its 
size and the quality of the habitat present, the property could become a conservation reserve 
in its own right.  It could also be used as a nucleus where adjoining properties are added in 
the future as offsets for other projects. 

3.2.2 Property 17 (Windeyer) 

Property 17 in Windeyer is a property of 502.5 ha adjacent to the Avisford Nature Reserve 
and is owned by MCM (Figure 3.6).  The property is accessed via a four-wheel-drive track 
through the neighbouring property from Queens Pinch Road.  The western boundary runs 
along the four-wheel-drive track, the eastern and southern boundaries are bordering on 
neighbouring properties and the northern boundary is along Avisford Nature Reserve.  The 
property is of almost square shape and contains many undulating hills, ridge-lines and 
gullies with a predominantly east-west aspect.  The elevation is between 770m and 900m 
above sea level. 

The property contains many small ephemeral creek lines.  All of the property is covered in 
native vegetation, most of it being open forest.  A small area along the western boundary 
has been cleared and contains grassland with scattered trees. 

The property acts as the southern extension of Avisford Nature Reserve. OEH have 
indicated an interest in the property forming a southern extension of the Reserve.  

3.2.3 Property 18 (Ulan) 

Property 18 (Figure 3.7) adjacent to Ulan is 372.3 ha in size, intersected by the Gulgong-
Sandy Hollow Railway line and is owned by MCM.  The northern boundary runs along 
Sportsmans Hollow Creek, which contains running water all year. Goat Hill just south of the 
southern boundary is on crown land.  Otherwise the property is surrounded by other private 
properties.  It is accessed via Toole Road from the east. The property is of roughly 
rectangular shape and contains flat land in the northern two thirds and a moderately steep 
incline towards Goat Hill in the south.  The elevation is between 400m and 600m above sea 
level. 

The property contains some riparian vegetation along Sportsmans Hollow Creek and a large 
dam.  Most of the grassland is currently being grazed by cattle and some areas have been 
cropped in the past.  The forested areas in the southern half of the property are partially 
disturbed and contain some shrubby areas and open forest. 
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This property is located directly adjacent to the properties predicted to be affected by noise 
from the MCC and the Offset Areas for Stage 1 by Moolarben Coal.  These areas combined 
provide a stepping stone between Cope State Forest and Goulburn River National Park as 
shown in Figure 3.2.     

3.2.4 Area within Preferred Project Boundary   

This area (Figure 3.3) is located in the southern part of the buffer land between the MCM 
Preferred Project boundary and the Preferred Project disturbance area on land owned by 
MCM.  It consists of 442.3 ha of woodland and grassland directly adjacent to the Munghorn 
Gap Nature Reserve. 52.7 ha have been mapped by Ecovision (2008) as Blakely’s Red Gum 
and White Box woodland C/EEC.  

Large parts of 189 ha of grassland are likely to contain a viable native soil seed bank due to 
their proximity to the C/EEC and Munghorn Gap Nature Reserve.  It is very likely that the 
grassland will naturally regenerate into woodland with appropriate management and 
exclusion of stock. 198 ha of this area are covered in Western Slopes Dry Sclerophyll Forest, 
which provide habitat for many native flora and fauna species. 
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3.3 Vegetation Communities within the Offset Properties 

The three offset properties contain an approximate total of 3,516 ha of native vegetation of 
which approximately 620 ha is C/EEC Box Gum Woodland and Derived Native Grassland 
(Table 3.2).  The largest contribution to these totals comes from Property 9.  Figures 3.4 - 
3.7 present approximate maps of the vegetation across Properties 9E, 9W, 17 and 18 
respectively.  

A total of 267 flora species have so far been recorded on the offset properties, and many 
more are predicted to be found with further survey, as broad areas of the offset properties 
have not yet been subject to field survey, and field surveys have only been completed in a 
limited seasonal window.  A full list of flora species and quadrat data can be found in 
Appendix A.  

 

Table 3.2 Vegetation within Offset Properties 

Vegetation Type Properties Total 

 9E 9W 17 18 MCM  

White Box-Yellow Box-Blakely's Red Gum 
Woodland (C/EEC) 

114.6 111.2 114.9 48.4 52.7 327.0 

White Box-Yellow Box-Blakely's Red Gum 
Derived Native Grassland (C/EEC) 

293.2  12.0   293.2 

Ironbark Open Forest    118.0  118.0 

River Oak Riparian Forest  12.7  3.9  16.5 

Red Stringybark - Red Box Woodland  95.7    95.7 

Scribbly Gum-Red Stringybark Woodland  23.9    23.9 

Red Stringybark-Scribbly Gum-Peppermint- 
Open Forest 

1,281.3 371.9 375.6   1,653.2 

Western Slopes Dry Sclerophyll Forest     198.0 198.0 

Murragamba Sands Woodland     2.5 2.5 

Acacia / Kunzea Shrubs    13.1  13.1 

Secondary Grassland and Shrublands     189.1 189.1 

Low Diversity Derived Native Grassland 86.7 343.9  155.2  585.8 

Exotic    22.3  22.3 

Cleared / Farm Dams    4.5  4.5 

Total Offset Area 1,775.8 959.3 502.5 365.4 442.3 4,045.3 

Total Native Vegetation (including C/EEC)  1,775.8 959.3 N/A* 338.6 442.3 3,516.0 

Total C/EEC  407.8 111.2 N/A* 48.4 52.7 620.2 

* Property 17 is not included in offset ratio calculations 
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3.3.1 Vegetation Community Descriptions 

Descriptions are provided below for the native vegetation communities present in the above 
offset properties that were surveyed by Cumberland Ecology. 

i. White Box-Yellow Box-Blakely's Red Gum Woodland (C/EEC) 

Matching BioBanking Vegetation Type: White Box - Yellow Box grassy woodland on basalt 
slopes in the upper Hunter Valley, Brigalow Belt South 

 114.6 ha on Property 9E 

 111.2 ha on Property 9W 

 114.9 ha on Property 17 

 48.4 ha on Property 18 

This is a variable community that conforms to the State and Commonwealth listed Box Gum 
Woodland and Derived Native Grassland.  The understorey is predominantly grassy and 
exhibits a large range of native grasses, herbs, climbers and forbs that are typical for this 
vegetation type. 

On Property 9E, it is open grassy woodland occurring on the fringes of cleared country in the 
lower parts of the landscape.  It is dominated by Yellow Box (Eucalyptus melliodora), Red 
Stringybark and Red Box.  Occurrences of Brittle Gum (Eucalyptus mannifera) have been 
recorded but are rare.   

On property 18 it is dominated by E. melliodora, E. blakelyi and Callitris glaucophylla.  

On property 17 the community features White Box (Eucalyptus albens) as a dominant or co-
dominant with Red Stringybark and Scribbly Gum.  These occurrences have also been 
recorded on the margins of cleared country on slopes and on the gentle rises above 
drainage lines.   

On Property 9W, this community mainly occupies the central section of the largely cleared 
part of the property, and extends along small drainage lines.  There is significant overlap 
between this and the Stringybark-Red Box Woodland.  The main difference is the occurrence 
of scattered Eucalyptus albens (White Box) in this community and the tendency for it to have 
a grassier understorey.  It is unclear how much of the grassy understorey is attributable to 
management rather than ecological factors as extensive sections of grassland are being 
colonised by dense shrub regeneration at the time of the survey.  Typical tree species 
include: Eucalyptus macrorhyncha (Red Stringybark), Eucalyptus bridgesiana (Apple Box) 
Eucalyptus melliodora (Yellow Box) and Eucalyptus blakelyi (Blakelys Red Gum). The small 
tree stratum generally comprises scattered juvenile canopy trees. Brachychiton populnea 
(Kurrajong) is rare.  The shrub stratum is typically sparse and includes: Olearia elliptica, 
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Acacia triptera (Spurwing Wattle), Cassinia arcuata (Sifton Bush) and Lissanthe strigosa 
(Peach Heath). Ground cover species typically comprise: Aristida spp., Danthonia sp., 
Hydrocotyle laxiflora, Hibbertia obtusifolia and Austrostipa scabra (a Spear Grass). 

This community was sampled in Quadrats 2, 9, 18, 20 and 23 to 25 (Appendix A). 

Table 3.3 Typical Floristics & Structure of Box Gum Woodland 

Stratum Main species Height (metres) Proj. foliage 
cover 

Canopy Eucalyptus macrorhyncha, Eucalyptus 
bridgesiana, Eucalyptus melliodora, 
Eucalyptus blakelyi, Eucalyptus 
polyanthemos 

10-15 5-30% 

Small tree Acacia implexa & juvenile canopy spp. 5-10 Absent-5% 

Shrub Olearia elliptica, Acacia triptera, Cassinia 
arcuata, Lissanthe strigosa 

0.3-1.7 1-20% 

Ground 
cover 

Aristida vagans, Danthonia sp., Austrostipa 
scabra, Hydrocotyle laxiflora, Hibbertia 
obtusifolia, Lomandra spp., 

0-0.5 5-50% 

 

 

Photograph 3.1 White Box-Yellow Box-Blakely's Red Gum Woodland (C/EEC) 
on Property 18 
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Photograph 3.2 White Box-Yellow Box-Blakely's Red Gum Woodland (C/EEC) 
on Property 9W 

ii. White Box-Yellow Box-Blakely's Red Gum Derived Native Grassland (C/EEC) 

Matching BioBanking Vegetation Type: White Box - Yellow Box grassy woodland on basalt 
slopes in the upper Hunter Valley, Brigalow Belt South 

 293.2 ha on Property 9E 

 12.0 ha on Property 17 

These are areas of native pastures derived from the clearing of Box Gum Woodland and 
Derived Native Grassland.  These areas contain a high diversity of forbs in the understorey 
such that they meet the condition criteria outlined in the EPBC Policy Statement (Threatened 
Species Scientific Committee, 2006).  This means that the EPBC Act recognises these areas 
of native grassland to be part of the C/EEC community.   

Some of the common ground-cover species are Microlaena stipoides, Hydrocotyle laxiflora, 
Gonocarpus sp., Hypericum sp., Trifolium sp. and Wahlenbergia sp. 

This community was sampled in Quadrats 6 and 7 (Appendix A). 
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Photograph 3.3 White Box-Yellow Box-Blakely's Red Gum Derived Native 
Grassland (C/EEC) on Property 9E 

iii. Ironbark Open Forest 

Matching BioBanking Vegetation Type: Narrow-leaved Ironbark shrubby open forest on hills 
of the central Hunter Valley, Sydney Basin 

 118 ha on Property 18 

This is an open grassy forest dominated by Narrow-leaved Ironbark (Eucalyptus crebra).  It 
occurs in areas of higher relief on comparatively stonier or more skeletal soils to that of the 
surrounding pasture.  The tree canopy is dominated by E. crebra.  Small proportions of other 
canopy trees included: Callitris endlicheri, Eucalyptus macroryncha, Eucalyptus racemosa 
ssp rossii (Inland Scribbly Gum), Eucalyptus dealbata (Tumbledown Red Gum) and 
Eucalyptus melliodora.  The small tree stratum is generally absent but where present 
contains juvenile canopy trees and species such as Acacia sp., Eucalyptus dwyeri (Dwyers 
Red Gum).  Shrubs are typically common, especially Cassinia arcuata, Leucopogon muticus, 
Brachyloma daphnoides, Hibbertia obtusifolia, Pultenaea sp. and Calytrix tetragona (Fringe 
Myrtle). The ground cover is mostly leaf litter with scattered clumps of natives herbs/grasses 
such as Astroloma humifusum, Pomax umbellata, Gonocarpus sp. and Aristida spp. 

This community was sampled in Quadrat 22 (Appendix A). 
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Table 3.4 Typical Floristics & Structure of Ironbark Open Forest 

Stratum Main species Height (metres) Proj. foliage 
cover 

Canopy Eucalyptus crebra, Eucalyptus melliodora, 
Eucalyptus bridgesiana, Angophora 
floribunda, Eucalyptus macroryncha 

10-15 5-30% 

Small tree Juvenile canopy spp. 5-10 5-30% 

Shrub Leucopogon muticus, Brachyloma 
daphnoides, Cassinia arcuata, Styphelia 
triflora, Hibbertia spp. 

0.3-1.7 25-50% 

Ground 
cover 

Aristida vagans, Astroloma humifusum, 
Dichelachne sp., Lomandra spp., Podolepis 
jaceoides, Pomax umbellata 

0-0.9 5-30% 

 

 

Photograph 3.4 Ironbark Open Forest on the slopes of Property 18 

iv. River Oak Riparian Forest 

Matching BioBanking Vegetation Type: River Oak riparian woodland of the Brigalow Belt 
South and Nandewar Bioregions 
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 12.7 ha on Property 9W 

 3.9 ha on Property 18 

This vegetation community is widespread in NSW on the banks of rivers and larger creeks 
on alluvium and colluvium.  The structure is usually open forests to woodland with variable 
understorey, generally herbaceous or grassy and highly disturbed where accessed by stock. 
Casuarina cunninghamiana (River Oak) is the dominant canopy species, sometimes forming 
monospecific stands.  Associated trees are E. camaldulensis, E. blakelyi, E. melliodora, E. 
viminalis and Angophora floribunda.  Thickets of Callistemon sieberi (River Bottlebrush) 
occasionally form a closed tall shrub layer.  Associated shrubs are usually Callistemon and 
many Acacia species.  The understorey is generally devoid of small trees or shrubs. 
Occasional shrubs were observed, including Hymenanthera dentata (Tree Violet) and the 
introduced Rosa rubiginosa (Briar Rose) and Rubus fruticosus (Blackberry).  The ground 
cover is grassy with Microlaena stipoides (Weeping Meadow-grass) dominating and clumps 
Carex appressa and scattered Rumex brownii being the main additional species.  Species 
from adjoining communities occur at the margins of this plant community. 

This community was sampled at Quadrat 17 (Appendix A).  

Table 3.5 Typical Floristics & Structure of River Oak Riparian Forest 

Stratum Main species Height (metres) Proj. foliage 
cover 

Canopy Casuarina cunninghamiana 10-20 50% 

Small tree Absent apart from juvenile canopy trees 4-7 1% 

Shrub Largely absent. Rosa rubiginosa, 
Hymenanthera dentata, Rubus fruticosus 

0.3-1.2 <1% 

Ground 
cover 

Microlaena stipoides, Carex appressa, 
Rumex brownii, Dichondra repens 

0-0.9 85% 
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Photograph 3.5 River Oak Riparian Forest on property 9W 

 

 Photograph 3.6 River Oak Riparian Forest on property 18 
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v. Red Stringybark-Scribbly Gum-Peppermint Open Forest 

Matching BioBanking Vegetation Type: Apple Box – Broad-leaved Peppermint dry open 
forest of the South Eastern Highlands 

 1,281.3 ha on Property 9E 

 371.9 ha on Property 9W 

 375.6 ha on Property 17 

This is an open forest that occurs on thin stony soils on slopes and ridgelines.  Owing to the 
especially poor soil in an area of relatively low nutrient soils, these areas and others with 
high proportions of Scribbly Gum were left uncleared.  The vegetation type is dominated by 
Scribbly Gum (Eucalyptus rossii), Broad-leaved Peppermint (Eucalyptus dives), Red 
Stringybark (Eucalyptus macrorhyncha), with the occasional Snappy Gum (Eucalyptus 
racemosa ssp rossii) and Red Box (Eucalyptus polyanthemos). In some areas, the 
dominance of Scribbly Gum is replaced by Red Box.  It has a sparse shrub stratum 
containing natives such as Acacia triptera, Melichrus urceolata, Dillwynia parvifolia, Styphelia 
triflora and Dodonaea sp. The understorey is sparsely grassy with Wahlenbergia gracilis, 
Joycea pallida, Austrostipa scabra, Goodenia hederacea and Lomandra spp. 

This community was sampled in Quadrats 4, 5, 8 and 11 (Appendix A). 

Table 3.6 Typical Floristics & Structure of Stringybark-Scribbly Gum-Peppermint 
Open Forest 

Stratum Main species Height (metres) Proj. Foliage 
cover 

Canopy Eucalyptus macrorhyncha, Eucalyptus 
racemosa ssp rossii, Eucalyptus dives, 
Eucalyptus polyanthmos  

8-12 10-25% 

Small tree Juvenile canopy spp. 4-7 1-5% 

Shrub Acacia triptera, Dodonaea sp., Cassinia 
arcuata, Leucopogon muticus, Styphelia 
triflora, Dillwynia parvifolia, Acacia 
linearifolia. 

0.3-2 2-20% 

Ground 
cover 

Joycea pallida, Austrostipa scabra, 
Goodenia hederacea, Lomandra filiformis 
ssp coriacea  

0-0.5 10-25% 
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Photograph 3.7 Stringybark-Scribbly Gum-Peppermint Open Forest on 
Property 17 

 

Photograph 3.8 Stringybark-Scribbly Gum-Peppermint Open Forest on 
Property 9W  
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Photograph 3.9 Stringybark-Scribbly Gum-Peppermint Open Forest on 
Property 9E 

vi. Red Stringbark-Red Box Woodland 

Matching BioBanking vegetation type: Red Stringybark - Scribbly Gum - Red Box - Long-
leaved Box shrub - tussock grass open forest the NSW South Western Slopes Bioregion 

 95.7 ha on Property 9W 

This vegetation type tends to occur on more stony soils and often has a high proportion of its 
understorey dominated by shrubs.  In a large proportion of the remnant woodland in the 
mostly cleared, eastern half of 9W, there is considerable overlap between this and the Box 
Gum Woodland plant community.  Several pockets of this community could be considered to 
form part of the Box Gum Woodland C/EEC.  Eucalyptus macrorhyncha and Eucalyptus 
polyanthemos (Red Box) are generally dominant. Small proportions of other canopy trees 
include: Eucalyptus racemosa ssp rossii (Inland Scribbly Gum), Eucalyptus melliodora, 
Eucalyptus bridgesiana and occasional Eucalyptus dives (Broad-leaved Peppermint).  The 
small tree stratum is generally absent but where present contains juvenile canopy trees and 
species such as Acacia implexa (Hickory Wattle).  Two localised individuals of Callitris 
endlicheri (Black Cypress Pine) were observed on ridges in what was likely to have been this 
community previously.  It is not known how widespread this species was prior to clearing but 
it is assumed that it would have been far more common on the property.  Shrubs are typically 
common, especially Cassinia arcuata, Melichrus urceolata (Urn Heath), Dillwynia parvifolia 
and Lissanthe strigosa.  In some very rocky situations the shrub and ground cover strata are 
largely absent.  The ground cover is generally sparse, containing species such as: 
Wahlenbergia sp., Poranthera microphylla, Joycea pallida and Aristida spp. 
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This community was sampled in Quadrat 14 (Appendix A). 

Table 3.7 Typical Floristics & Structure of Red Stringybark-Red Box Woodland 

Stratum Main species Height (metres) Proj. foliage 
cover 

Canopy Eucalyptus macrorhyncha, Eucalyptus 
polyanthemos, Eucalyptus racemosa ssp 
rossii, Eucalyptus melliodora, Eucalyptus 
bridgesiana, Eucalyptus dives  

8-12 5-30% 

Small tree Largely absent. Acacia implexa, juvenile 
canopy spp. 

4-7 5-10% 

Shrub Olearia elliptica, Cassinia arcuata, Acacia 
decora, Cassinia ?aculeata. 

0.3-1.5 2-50% 

Ground 
cover 

Wahlenbergia sp., Joycea pallida, 
Poranthera microphylla, Aristida vagans 

0-0.3 5-10% 

Photograph 3.10 Red Stringybark-Red Box Woodland on Property 9W 
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vii. Scribbly Gum-Red Stringbark Woodland 

Matching BioBanking Vegetation Type: Red Stringybark - Scribbly Gum - Red Box - Long-
leaved Box shrub - tussock grass open forest the NSW South Western Slopes Bioregion 

 23.9 ha on Property 9W 

Three localised concentrations of this community were recorded on the elevated ground.  
The largest and highest patch is in the north-eastern corner of the property and owing to its 
low nutrient, rocky soil has been left unaltered.  Eucalyptus racemosa ssp rossii is the 
dominant canopy species in these patches. Eucalyptus macrorhyncha is generally less 
common but occurs throughout the stands.  Other species occur in small numbers, including 
Eucalyptus polyanthemos and Eucalyptus dives.  The small tree stratum is largely absent 
except for small proportions of regenerating canopy trees.  The shrub stratum is generally 
sparse, containing Hibbertia obtusifolia, Melichrus urceolata and Persoonia linearis (Narrow-
leaved Geebung).  The ground cover is also typically sparse with Joycea pallida, Poa sp. 
and Hibbertia obtusifolia, being the most common. 

This community was sampled in Quadrat 16 (Appendix A). 

Table 3.8 Typical Floristics & Structure of Scribbly Gum-Red Stringybark 
Woodland 

Stratum Main species Height (metres) Proj. foliage 
cover 

Canopy Eucalyptus racemosa ssp rossii,  
Eucalyptus macrorhyncha, Eucalyptus 
melliodora  

10-12 5-20% 

Small tree Juvenile canopy spp. 5-10 5-20% 

Shrub Melichrus urceolatus, Persoonia linearis, 
Indigofera sp., Cassinia arcuata 

0.2-2 1-5% 

Ground 
cover 

Joycea pallida, Poa sp., Stypandra glauca, 
Poranthera microphylla, Wahlenbergia sp.,  
Veronica calycina 

0-0.5 2-10% 
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Photograph 3.11 Scribbly Gum-Red Stringybark Woodland on Property 9W 

viii. Acacia / Kunzea Shrubs 

Closest BioBanking Vegetation Type: Heathy shrublands on rocky outcrops of the western 
slopes 

 13.1 ha on Property 18 

This unit is mapped upslope of the low woodland and is dominated by Acacia and Kunzea 
regrowth.  It contains few emergent trees and exists as small pockets surrounded by 
ironbark forest on the north-facing slopes.  These areas may have once been a form of 
eucalypt forest (perhaps contiguous with the surrounding forest) but could have been 
historically cleared.  The canopy in these patches is dominated by Kunzea ambigua and
Acacia linearifolia with a few scattered Eucalyptus dwyeri.  The lower shrub stratum 
generally comprises: Calytrix tetragona.  The groundcover mainly consists of native herbs 
such as Pomax umbellata and Cheilanthes sieberi.  

This plant community was sampled in Quadrat 21 (Appendix A). 

Table 3.9 Typical Floristics & Structure of Acacia/Kunzea Shrubs 

Stratum Main species Height (metres) Proj. Foliage 
cover 

Canopy Acacia sp., with scattered Eucalyptus 5-7 5-10% 
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Table 3.9 Typical Floristics & Structure of Acacia/Kunzea Shrubs 

Stratum Main species Height (metres) Proj. Foliage 
cover 

dealbata, Eucalyptus dwyeri and Callitris 
endlicheri 

Small tree Absent   

Shrub Kunzea ambigua, localised Calytrix 
tetragona, Hibbertia monogyna, Brachyloma 
daphnoides, Melichrus urceolatus, 
Leucopogon muticus and scattered juvenile 
eucalypts 

0.3-2.5 20-75% 

Ground 
cover 

Astroloma humifusum, Pomax umbellata, 
Gonocarpus tetragyna, Cheilanthes sieberi, 
Wahlenbergia sp., Aristida spp. 

0-0.3 2-10% 

 

 

Photograph 3.12 Patches of Acacia / Kunzea Shrubs on Property 18 

ix. Low Diversity Derived Native Grassland  

 86.7 ha on Property 9E 

 343.9 ha on Property 9W 

 155.2 ha on Property 18 
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Low diversity native grassland, often with widely scattered paddock trees, was observed in 
areas of native pastures, dominated by a low diversity of native grasses and supported by 
very few and infrequent forb species.  These grasslands do not appear to have undergone 
pasture improvement and are currently being grazed.  The stocking rates and grazing 
regimes differ between the properties, which may account for the differences in frequency 
and diversity of pasture weeds present and diversity of native species present.   

On 9W the grassland appears to have been largely unimproved however significant invasion 
by exotic species including grasses has occurred.  The proportion of exotics in some 
locations is estimated to be over 60% of the total projective foliage cover. Other locations 
contain lower percentages, such as approximately 40%.  Some species, such as Vulpia sp. 
and various Asteraceae, are annuals that form large populations in the property but are not 
visible for part of the year.  These varying populations are able to affect the results of 
assessments of the condition of the grassland depending on the time of year the 
assessment is made.  Owing to the large area of grassland and the limited time available for 
survey it was not possible to map native and exotic patches. 

A generalised survey of the low diversity grasslands indicated that Vulpia sp., Microlaena 
stipoides (Weeping Meadow-grass), Danthonia spp., Austrostipa scabra and Aristida vagans 
are the main grassland species.  Significant diversity was also recorded including indigenous 
and exotic dicots and monocots.  Native species includ: Cheilanthes sieberi, Desmodium 
varians, Scutellaria humilis, Geranium spp., Ajuga australis, Asperula conferta, 
Chrysocephalum apiculatum, Themeda australis and Viola betonicifolia. 

Shrubs are variable but common. In some locations dense regeneration is occurring.  Typical 
species included: Cassinia arcuata, Lissanthe strigosa, Swainsona sp., Acacia decora and 
Daviesia genistifolia. 

This plant community was sampled in Quadrats 12, 13, 15 & 27 (Appendix A). 

Table 3.10 Typical Floristics & Structure of Low Diversity Derived Native 
Grassland 

Stratum Main species Height (metres) Proj. Foliage 
cover 

Canopy scattered Eucalyptus macrorhyncha, 
Eucalyptus melliodora and Eucalyptus 
bridgesiana, Eucalyptus albens 

5-18 0-5% 

Small tree Generally absent   

Shrub Cassinia arcuata, Hibbertia obtusifolia 0.3-1 0-5% 

Ground 
cover 

Vulpia sp. Microlaena stipoides Danthonia 
spp., Austrostipa scabra, Cheilanthes 
sieberi, Wahlenbergia sp., Aristida spp., 
Hypochaeris glabra 

0-0.3 50-90% 
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Photograph 3.13 Low Diversity Derived Native Grassland on Property 9E 

 

Photograph 3.14 Low Diversity Derived Native Grassland on Property 9W  
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Photograph 3.15 Low Diversity Derived Native Grassland on Property 18 
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3.4 Current Condition of Vegetation within the Offset 
Properties 

The offset properties exist in a pastoral landscape, which has a long history of agricultural 
use.  A proportion of the properties are currently used for grazing cattle and sheep.  Cleared 
areas of the properties occur largely in the low-lying sections of the country where the land is 
relatively more fertile and flat and is proximate to permanent water (i.e. dams and/or creek).  
Although details about stocking rates and grazing rotation are not known, the properties do 
not appear to be under any intense commercial grazing.  The cleared grazing areas do not 
appear to have been pasture-improved and support a variable diversity of native species in 
the understorey.  Localised areas of native pasture suffer from invasion and competition with 
pasture weeds such as thistle and blackberry but the weeds do not appear to be 
unmanageable.  Degradation of creek and river banks due to stock trampling is common.   

The forested areas of all properties have not been recently cleared and are largely intact.  
The forested areas persist in positions of higher relief that are generally less suited to 
agricultural activities such as cropping and stock grazing.  As such, there is a reasonably 
good diversity of native species in the understorey.  Natural recruitment into adjacent cleared 
grasslands seems to be promising with management, although more detailed assessment is 
required at a later date.   

The vegetation quadrat data for each vegetation type is listed in the flora species list in 
Appendix A. 

3.5 Habitat for Threatened Species 

There are extensive areas of intact forest and remnant woodland.  The native vegetation 
within the offset properties provides habitat for the threatened flora and fauna and migratory 
fauna that are predicted to be impacted by the Preferred Project, as indicated in Table 3.3.  
The offset area inside the Project boundary was not assessed in Table 3.11 below, as it was 
surveyed as part of the Stage 2 Ecological Impact Assessment (Ecovision, 2008).  There are 
extensive areas of intact forest and remnant woodland that provide good quality habitat for a 
wide variety of species.  Only one species, the Brush-tailed Rock Wallaby (Petrogale 
penicillata), is unlikely to be supported by the habitat available on the offset properties.  This 
is because this species requires very specialised habitat on sandstone escarpments, 
outcrops and cliffs that feature complex structures with fissures, caves and ledges.  The 
closest recorded sighting of this species was in 1997, 3km south of property 9W. There are 
no known records for threatened species on any of the offset properties, most likely due to 
the fact that these are private properties and no surveys have been conducted and/or no 
survey data has been submitted. 

The main types of habitat that are present on the offset properties are summarised as 
follows: 

 Open Forest;  
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 Open Grassy Woodland; 

 Grassland; and  

 Riparian Vegetation. 

These are discussed briefly in the following sections.  There is some riparian forest, aquatic 
habitat and roosting/nesting sites for cave-dependent fauna and these are also discussed in 
the following sections.   

3.5.1 Open Forest / Open Grassy Woodland 

The offset properties feature over 2,100 ha of open forests and grassy woodland habitat, 
which are the most abundant habitat types and typical of the country on the Western Slopes.  
The forested ridgelines, slopes and shallow gullies grade into rolling hills that contain 
woodland, all of which support relatively mature, intact vegetation comprising mixed species 
of mature and juvenile trees, understorey shrubs and grasses and abundant fallen timber 
and debris.   

Particular habitat variables that are present or are likely to be present in these areas include: 

 Ground cover, leaf litter, fallen timber and rocky outcrops; 

 Understorey vegetation; 

 Tree hollows; and  

 Blossom-producing and feed trees. 

Thus the offset properties are likely to support the fauna that depend on these habitats, such 
as microchiropteran bats, small arboreal and ground-dwelling fauna and woodland birds 
such as the Speckled Warbler (Pyrrholaemus saggitatus), Diamond Firetail (Stagonopleura 
guttata) Grey-crowned Babbler (Pomatostomus temporalis temporalis), Hooded Robin 
(Melanodryas cucullata) and Brown Treecreeper (Climacteris picumnus).   

The offset properties are also able to provide foraging habitat for the Regent Honeyeater 
(Anthochaera phrygia), Swift Parrot (Lathamus discolor), Spotted-tail Quoll (Dasyurus 
maculatus maculatus) and Large-eared Pied Bat (Chailnolobus dwyeri), which are all EPBC 
Act listed species.  

The threatened flora species Eucalyptus cannonii, Diuris tricolor, Pomaderris queenslandica 
and Swainsona recta are also likely to occur in the open forest/woodland habitat. 

3.5.2 Grassland Habitat 

A total of 850 ha of open grassland areas are present in the offset properties.  On all three 
properties, grasslands are directly adjacent to woodland or open forest, which allows native 
fauna to forage in the grassland and find shelter and refuge from predators in the adjacent 
tree canopy or shrubs.  This makes the grassland habitat valuable for native birds such as 
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the Diamond Firetail (Stagonopleura guttata), White-fronted Chat (Epthianura albifrons) 
Hooded Robin (Melanodryas cucullata), Little Eagle (Hieraaetus morphnoides) and Spotted 
Harrier (Circus assimilis).  Habitat values of such grassland areas will be improved by 
regeneration of tree and shrub cover with appropriate conservation management. 

3.5.3 Riparian Habitat 

The offset properties contain significant areas of riparian habitat which is highly valuable 
habitat for many native species and often provides wildlife corridors throughout the 
landscape.  Property 9E contains over 6km of riparian vegetation along the permanent 
Pyramul Creek, property 9W over 5km along Willerang Creek and property 18 contains 
approximately 1.5km of riparian vegetation along Sportsmans Hollow Creek. 

The creeks are likely to form a refuge for many species as they supplies permanent fresh 
water, which could be of particular merit if the climate changes and warms.   

Several threatened species including large raptors such as the Barking Owl (Ninox 
connivens), Square-tailed Kite (Lophoictina isura) and Little Eagle (Hieraaetus morphnoides) 
are known to prefer to nest along permanent creek lines and these riparian corridors on the 
offset properties are likely to provide habitat for these species.  The adjacent grasslands and 
open forests on both properties are likely to provide good foraging habitat for these species. 
Many species of microchiropteran bats are also likely to forage over and around the creeks, 
and to drink from them.  This includes threatened bat species.   

3.5.4 Aquatic Habitat 

The farm dams and creek-lines on properties 9E, 9W and 18 are subject to seasonal 
flooding.  Their fringing vegetation might provide foraging habitat and refuge for water birds 
and amphibians. 

3.5.5 Shelter or Breeding Habitat for Cave-Dependant Fauna 

Habitat assessments indicated that the offset properties do not support any significant areas 
of caves, which limits the available roosting or breeding habitat for cave-dependant species.  
However, buildings within the offset properties may provide suitable artificial roosting habitat 
for some microchiropteran bats, particularly the Eastern Bentwing-bat (Miniopterus 
schreibersii oceanensis) and the Large-eared Bat (Chalinolobus dwyeri).  All three offset 
properties contain small caves and rock ledges which may provide potential denning habitat 
for the Spotted-tailed Quoll (Dasyurus maculata). 

3.5.6 Summary of Habitat for Threatened Species 

Based upon current data the proposed offset properties contain significant habitats for a 
broad range of threatened fauna.  Table 3.11 below shows the availability of habitat for each 
threatened species, as well as the number of NSW National Parks and Wildlife Atlas data 
records (OEH, 2011).  These records are sightings since 1980 for each target species within 
a 20km radius of each offset property.  The number of records within a 20km radius indicate 
how likely a threatened species is to occur on the offset property itself (i.e. if a species is 
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very common in the area surrounding the property, it is very likely to exist on the property as 
well, provided the habitat for that species exists).  Species that have been found on the 
offset properties are shown in bold. 

The offset properties contain 9 of the 11 bat species impacted by the Preferred Project, two 
of which are threatened species (Chalinolobus dwyeri and Miniopterus orianae oceanensis).  
Additionally the offset properties contain two bat species that have not been detected in the 
impact area. 

The offset properties contain 100 of 170 bird species recorded on the impact site, which is 
nearly 60% and an additional five species that were not recorded on the impact site. Four of 
those species (Brown Treecreeper, Varied Sittella, Speckled Warbler and Scarlet Robin) 
recorded on the offsets are listed as vulnerable under the TSC Act and two (Rainbow Bee-
eater and Satin Flycatcher) are listed as migratory species under the EPBC Act.  Of the 
species not detected during the survey and listed as vulnerable under the TSC Act, another 
six bird species are likely and another nine species are possible to occur on the offset 
properties.  An additional migratory species listed under the EPBC Act possibly occurs on 
the offset properties as well. A quarter of all threatened bird species detected on the impact 
site has been found on the offset properties, with significantly less survey effort. It is highly 
likely that additional species would be recorded with further surveys. 

A full list of fauna species present on the offset and impact sites, including likelihood of 
occurrence within the offset properties, can be found in Appendix B. Appendix C contains 
the results of the Anabat surveys.  
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3.6 Summary of the Strategic Benefits of the Offset Properties 

The proposed offset properties contain significant areas of forest and woodland habitat, and 
also habitat areas of grassland that can be regenerated to wooded habitats in the longer 
term.  The proposed offset package currently affords habitat to a wide variety of threatened 
fauna, and more species will almost certainly be identified with further survey and greater 
access to wider areas of each property.   

Land on all properties is feasible and well situated to permit long term conservation and 
several of the properties will complement nearby conservation areas or blocks of 
forest/woodland habitat. 

The conservation of Box Gum Woodland and Derived Native Grassland is consistent with 
the principles and objectives within the Draft National Recovery Plan for Box Gum Woodland 
and Derived Native Grasslands (NSW DECCW 2010) (Section 4.3). 

The conservation of the Swift Parrot is consistent with the principles and objectives of the 
Swift Parrot Recovery Plan (Swift Parrot Recovery Team 2001) (Section 4.4). 

The conservation of the Regent Honeyeater is consistent with the principles and objectives 
of the Regent Honeyeater Recovery Plan (Menkhorst, Schedvin et al. 1999) (Section 4.5). 

The conservation of the Greater Long-eared Bat is consistent with the principles and 
objectives of the Greater Long-eared Bat Recovery Plan (SEWPaC 2011c) (Section 4.6). 

Land selected for inclusion in the biodiversity offset package has been selected based upon 
various criteria.  In general terms, the offset properties were selected because: 

 The offset properties contain at least nine of the 11 bat species impacted by the 
Preferred Project, two of which are threatened species (Chalinolobus dwyeri and 
Miniopterus orianae oceanensis).  Additionally, the offset properties contain two bat 
species that have not been detected in the impact area (Mormopterus ridei and 
Vespadelus darlingtoni); 

 The offset properties contain at least 60% of the bird species recorded on the 
impact site, including four threatened bird species under the TSC Act and two 
migratory species under the EPBC Act.  This is likely to be an underestimate of the 
diversity of the offset properties considering the far greater survey effort for the 
impact area.  Additionally the offset properties contain five bird species that have 
not been detected in the impact area;  

 The offset properties contain at least 30% of the plant species recorded on the 
impact site; They contain appropriate vegetation communities in good condition, 
comparable to or in better condition than the vegetation proposed to be cleared for 
the Preferred Project; 

Appendix H | Biodiversity Offsets Strategy

MOOLARBEN COAL PROJECT STAGE 2 FINAL REPORT    HANSEN BAILEY

12 JANUARY 20123.38



 They contain extensive areas of high quality habitat for threatened fauna species 
thought to be impacted by the Preferred Project; 

 Broad areas of the vegetation can be feasibly regenerated and improved to provide 
additional woodland and forest in the medium term;  

 They will build onto existing conservation areas (Goulburn River National Park, 
Munghorn Gap Nature Reserve and Avisford Nature Reserve) and/or land that 
contains significant native vegetation; 

 They include permanent streams, including the upper reaches of Pyramul Creek 
and Sportsmans Hollow Creek, that form high quality habitat for wildlife; 

 They can be used to form new, or improve existing, habitat corridors; particularly: 

 East-West link between Cope State Forest and Goulburn River National 
Park by joining with similar quantities of lands that have been acquired by 
MCM and other mines (Figure 3.2); 

 Extension of the southern tip of Avisford Nature Reserve; and 

 Conservation and improvement of a large block of forested land that is large 
enough to provide substantial habitat for threatened species in its own right; 

 Conservation and improvement of existing riparian corridors along Pyramul 
Creek and Sportsmans Hollow Creek; 

 The offset area within the Project Boundary acts as a buffer between the mine and 
Munghorn Gap Nature Reserve in the short term and  creates a permanent link to 
the rehabilitated mining area in the long term;  

 They are freehold land that is free of other mining tenements; and 

 The offset lands will be protected by an appropriate mechanism such as a planning 
or conservation agreement, rezoning or transferral to National Parks estate, if 
acceptable for OEH.    

The Biodiversity Offset Strategy has been devised to comply with the current principles for 
offsetting set out by DSEWPC (DEWR, 2007) and by OEH (DECC (NSW), 2008).  This is 
discussed in detail in Chapter 4.   

3.7 Properties within the Predicted Zone of Impact 

An area of approximately 1,200 ha is predicted to be impacted from noise and/or dust by the 
MCM Stage 2.  An estimated 230 ha of this area contains native vegetation, which may be 
included in the offset strategy.  Combined with MCM Stage 1 offsets, Stage 1 zones of 
noise/dust impact and other mine’s offsets, this forms a large corridor connecting Cope State 
Forest, Goulburn River National Park and Munghorn Gap Nature Reserve (Figure 3.2). 
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3.8 Rehabilitation and Offset Management Plan 

The proposed offsets are to be conserved in perpetuity and conservation management will 
be guided by a ROMP that is to be prepared for the Preferred Project.  The ROMP will 
include: 

 Description of impacts and offset properties; 

 Environmental gains: 

 Rehabilitation of mine areas after mining has ceased; 

 Management of land that contains and/or can be regenerated to provide Box
Gum Woodland and Derived Native Grassland; 

 Regeneration and management of land that contains other non-EEC native 
vegetation; 

 Active management of weeds and feral animals to improve quality of 
vegetation and habitat;  

 Creation of corridors to improve connectivity between existing remnant 
areas; and  

 Management and improvement of land that includes habitat for all relevant 
threatened flora and fauna species that could be impacted by the Preferred 
Project; 

 Detailed and measureable management actions;  

 Adaptive management approach to implementation, monitoring and accountability 
of ROMP; 

 Ensure that offset management objectives are compliant with existing recovery 
plans for C/EECs and threatened species (Sections 4.3 to 4.6); and  

 Offset Protection Mechanisms such as change in land tenure, Voluntary 
Conservation Agreements, monitoring and reporting. 

The ROMP will consider the Federal Offset Management Plan Guidelines (DEWR, 2007).   

The implementation of the plan will be funded by the proponent for the life of the Preferred 
Project.   

MOOLARBEN COAL PROJECT STAGE 2 FINAL REPORT    HANSEN BAILEY
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MOOLARBEN COAL PROJECT STAGE 2
4.1 

FINAL REPORT     HANSEN BAILEY

12 JANUARY 2012 

Chapter 4 
4 

Compliance With Offset Principles & 
Recovery Plans 
 

4.1 OEH Offset Principles 

The proposed offsets clearly can be established and comply with the basic principles of the 
OEH interim principles for offsetting (DECCW 2010). This is shown within the table below. 

Table 4.1 Compliance with NSW OEH Interim Offset Principles 

 DECC Biodiversity Offset 
Principles 

Justification 

1 Impacts must be avoided first by 
using prevention and mitigation 
measures. 

Changes to the Stage 2 Preferred Project to minimise 
impact include: 

 Modification to Open Cut 4 (OC4) footprint to achieve 
avoidance of impacts to C/EEC; 

 Construction of one Northern Out-Of-Pit (OOP) in lieu 
of two southern OOP emplacement areas to reduce 
impact to C/EEC 

 Avoidance of 2.7 km of Murragamba Creek 

 Modification to the OC4 haul road to avoid C/EEC 

 Development of a ROM coal transfer conveyor to 
minimise noise and dust impacts 

Total reduction in impacts to C/EEC = 33.56 ha 

Total reduction in impacts to 16 Aboriginal heritage sites 
(4 additional low significance sites impacted) 

By including longwall methods, the area required for open 
cut mining methods is minimized therefore reducing 
environmental impacts. 

2 All regulatory requirements must 
be met. 

An environmental assessment including an ecological 
impact assessment was undertaken in accordance with 
regulatory requirements. 
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MOOLARBEN COAL PROJECT STAGE 2
4.2 

FINAL REPORT     HANSEN BAILEY

12 JANUARY 2012 

Table 4.1 Compliance with NSW OEH Interim Offset Principles 

 DECC Biodiversity Offset 
Principles 

Justification 

3 Offsets must never reward 
ongoing poor performance. 

MCM will implement best practice environmental 
management to progressively rehabilitate mined and non-
mined degraded areas, including re-established and 
enhancing C/EECs and threatened species habitat. 

4 Offsets will complement other 
government programs 

The proposed offsets will increase the amount of native 
vegetation and habitat in the area by specifically: 

 Increasing the amount of C/EEC Box Gum Woodland 
and non C/EEC native vegetation; 

 Improving the connectivity between Goulburn River 
National Park, Munghorn Gap Nature Reserve and 
Cope State Forest by adding offsets to existing Stage 
1 offsets and surrounding mine’s offsets; 

 Creating a southern extension of Avisford Nature 
Reserve; 

 Increasing the amount of protected native vegetation 
in the area in the long-term 

This offset package also complements the objectives of 
the National Recovery Plan for White Box, Yellow Box 
Blakley’s Red Gum Grassy Woodland and Derived Native 
Grassland (NSW DECCW, 2010). 

5 Offsets must be underpinned by 
sound ecological principles. 

Ecological impacts have been assessed and quantified in 
accordance with impact assessment guidelines 
(Ecovision, 2008), which form the basis for the proposed 
offset measures. 

Implementation of leading practice rehabilitation will re-
establish ecological function, biodiversity and threatened 
species habitat in the long-term. 

6 Offsets should aim to result in a 
net improvement in biodiversity 
over time. 

The offset strategy will increase the amount of native 
vegetation and associated habitat to that presently 
existing in the area which will result in a net improvement 
in biodiversity values in the long-term. 

Rehabilitation and revegetation of mined and existing 
degraded non-mined areas will increase habitat 
connectivity between surrounding conservation reserves. 

At mine closure, greater than three times as much native 
vegetation and potential habitat to that adversely impacted 
will be re-established, protected and conserved. 
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MOOLARBEN COAL PROJECT STAGE 2
4.3 

FINAL REPORT     HANSEN BAILEY

12 JANUARY 2012 

Table 4.1 Compliance with NSW OEH Interim Offset Principles 

 DECC Biodiversity Offset 
Principles 

Justification 

7 Offsets must be enduring and they 
must offset the impact of the 
development for the period that 
the impact occurs. 

MCM will ensure offset areas are conserved and 
protected in the long-term either by dedication of offset 
areas to the National Estate, through Voluntary 
Conservation Agreements, land rezoning or other 
appropriate strategy. 

8 Offsets should be agreed prior to 
the impact occurring. 

MCM has committed to providing offsets prior to adverse 
impacts on C/EECs occurring.   

MCM anticipates that the Minister’s approval for Stage 2 
will require it to formalise the offset strategy prior to 
impacts on native vegetation and threatened species 
occurring. 

9 Offsets must be quantifiable and 
the impacts and benefits must be 
reliably estimated. 

Ecological impacts have been assessed and quantified in 
accordance with impact assessment guidelines 
(Ecovision, 2008). The type and quantity of vegetation 
cleared and rehabilitated (including revegetation and 
enhancement) will be reported annually. The success of 
threatened species habitat re-establishment and 
enhancement will be monitored and reported annually. 
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FINAL REPORT     HANSEN BAILEY

12 JANUARY 2012 

Table 4.1 Compliance with NSW OEH Interim Offset Principles 

 DECC Biodiversity Offset 
Principles 

Justification 

10 Offsets must be targeted. The offset strategy is targeted to achieve: 

• Improvement and long-term conservation of like-for-
like C/EECs.  

• Improvement and long-term conservation of native 
vegetation types adversely impacted through 
rehabilitation and regeneration. 

• Improvement and long-term conservation of existing 
remnant native vegetation not impacted by the mine. 

• Improvement in habitat connectivity between the 
Munghorn Gap Nature Reserve, Cope State Forest and 
the Goulburn River National Park. 

In addition, the offset strategy aims to: 

• Reinstate and enhance habitat for local threatened 
species, such as: Bush Stone-curlew; Masked Owl; 
Regent Honeyeater; Painted Honeyeater; Black-
chinned Honeyeater (eastern subspecies); Speckled 
Warbler; Swift Parrot; Glossy Black-cockatoo; Spotted-
tailed Quoll and Squirrel Glider. 

• Reinstate and enhance habitat for declining woodland 
bird species, such as: Hooded Robin; Diamond 
Firetails; Brown Treecreeper; and Grey-crowned 
Babblers. 

11 Offsets must be located 
appropriately. 

The offset strategy focuses on reinstating, enhancing, 
conserving and protecting native vegetation, including 
C/EECs, and associated habitat values local to the area. 
This includes:  

• Enhancing and conserving remnant native vegetation 
and biodiversity values adjacent to existing 
conservation areas. 

• Conserving large patches of existing remnant native 
vegetation in surrounding areas to maintain long-term 
habitat connectivity and biodiversity values in the 
district. 

• Rehabilitating mined and degraded non-mined areas 
to increase and improve the overall extent of native 
vegetation, habitat connectivity and biodiversity values 
in the area in the long-term. 

Appendix H | Biodiversity Offsets Strategy



MOOLARBEN COAL PROJECT STAGE 2
4.5 

FINAL REPORT     HANSEN BAILEY

12 JANUARY 2012 

Table 4.1 Compliance with NSW OEH Interim Offset Principles 

 DECC Biodiversity Offset 
Principles 

Justification 

12 Offsets must be supplementary. The offset strategy includes a suite of comprehensive 
impact avoidance, remediation and rehabilitation 
measures that will result in increased and improved 
biodiversity values for the site in the long-term. 

13 Offsets and their actions must be 
enforceable through development 
consent conditions, licence 
conditions, conservation 
agreements or a contract. 

MCM anticipates that the Ministers approval for Stage 2 
will include a condition that reinforces its commitment to 
implement the offset strategy.   
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4.2 Compliance with the Federal Draft Environmental Offset 
Policy 

The proposed offsets clearly can be established and comply with the basic principles of the 
Commonwealth Draft Policy for offsets (DEWR, 2007).  This is shown within the table below. 

Table 4.2 Compliance with the Federal Draft Environmental Offset Policy 

 Draft Environmental Offset 
Policy Principles 

Justification 

1 Environmental offsets should be 
targeted to the matter protected by 
the EPBC Act that is being 
impacted. 

The Offset Strategy will target the woodland and forest 
communities, including C/EECs, that are to be impacted 
by the Preferred Project.  These will include EPBC listed 
fauna species such as the Swift Parrot and the Regent 
Honeyeater. 

2 A flexible approach should be 
taken to the design and use of 
environmental offsets to achieve 
long-term and certain conservation 
outcomes which are cost effective 
for proponents. 

The Offset Strategy is long-term and cost effective 
because some of the properties are already owned by the 
proponent and can be subject to ongoing conservation 
management. 

3 Environmental offsets should 
deliver a real conservation 
outcome. 

The Offset Strategy will deliver a real outcome in that it 
will immediately conserve grassland, woodland and forest 
areas, including endangered ecological communities and 
habitats for threatened species.  This outcome will 
improve with time as the woodland areas mature and 
habitats regrow as a result of active management. 

4 Environmental offsets should be 
developed as a package of 
actions, which may include both 
direct and indirect offsets. 

The Offset Strategy comprises a package of measures 
aimed at maintaining or improving grassland, woodland 
and open forest habitats on and around the Moolarben 
mining lease, and promoting connectivity of habitats.  

5 As a minimum, environmental 
offsets should be commensurate 
with the magnitude of the impacts 
of the development and ideally 
deliver outcomes that are ‘like for 
like’. 

The Offset Strategy will deliver an increased area of 
woodland and open forest at a ratio of 3.9:1 for each 
hectare of woodland, grassland and forest that is to be 
cleared. 

6 Environmental offsets should be 
located within the same general 
area as the development activity. 

The offset areas are located in the same locality as the 
area of the proposed mining activity.  Rehabilitation, which 
comprises part of the offset package, will take place on 
the site of the proposed mining activity in the long term. 
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Table 4.2 Compliance with the Federal Draft Environmental Offset Policy 

 Draft Environmental Offset 
Policy Principles 

Justification 

7 Environmental offsets should be 
delivered in a timely manner and 
be long lasting. 

It is the intention of MCM that the offset areas be 
protected and form long lasting biodiversity offsets. 

8 Environmental offsets should be 
enforceable, monitored and 
audited. 

The Offset Strategy will be enforceable via auditing 
conditions of consent.  The performance of the Offset 
Strategy through time will be subject to monitoring. 

 

4.3 Compliance with Recovery Plan for Box Gum Woodland 

The proposed offsets clearly can be established and comply with the principles of the 
Recovery Objectives for Box Gum Woodland.  This is shown within the table below. 

Table 4.3 Analysis of ROMP Objectives Against Recovery Objectives for Box 
Gum Woodland 

Recovery Objectives Response 

The overall objective of this recovery plan is to 
promote the recovery and prevent the extinction 
of the critically endangered ecological 
community, known as Box-Gum Grassy 
Woodland.  

The ROMP aims to protect areas of existing Box 
Gum Grassy Woodland on the offset properties 
and to recover areas of Derived Native Grassland 
to woodland. 

The specific objective to be achieved within the 
life-span of this recovery plan is to minimise the 
risk of extinction of the ecological community 
through: 

 

 achieving no net loss in extent and 
condition of the ecological community 
throughout its geographic distribution; 

The ROMP will prescribe measures that will protect
and restore Box Gum Grassy Woodland such that 
in the long term, there will be a ratio of 5:1 
hectares of Box Gum Woodland conserved to 
every hectare of Box Gum Woodland that will be 
removed by the Project.   

 increasing protection of sites in good 
condition; 

The ROMP will prescribe measures for the 
protection of good quality Box Gum Woodland and 
diverse Derived Native Grassland within the offset 
properties.   

 increasing landscape functionality of 
the ecological community through 

The ROMP aims to restore areas of Derived Native 
Grassland to woodland.  One of the ROMP 
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Table 4.3 Analysis of ROMP Objectives Against Recovery Objectives for Box 
Gum Woodland 

Recovery Objectives Response 

management and restoration of 
degraded sites; 

objectives is also to rest and recover areas of low 
diversity native grasslands to return them to 
diverse Derived Native Grassland and 
subsequently restored to woodland. 

 increasing transitional areas around 
remnants and linkages between 
remnants; and 

The ROMP aims to establish vegetated corridors 
and increase existing patch sizes to improve the 
landscape connectivity.   

 bringing about enduring changes in 
participating land manager attitudes 
and behaviours towards environmental 
protection and sustainable land 
management practices to increase 
extent, integrity and function of Box-
Gum Grassy Woodland.  

The ROMP will involve land managers in the 
management of the offset properties to allow 
adaptive management to ensure proposed 
environmental outcomes and sustainable land 
management. 

This objective will be achieved across the 
geographic distribution of Box-Gum Grassy 
Woodland and within five years of the adoption 
of this recovery plan.  

Not applicable to this analysis. 

Recovery objectives from NSW DECCW (2010).   

 

4.4 Compliance with Recovery Plan for Swift Parrot 

The proposed offsets clearly can be established and comply with the principles of the 
Recovery Objectives for Swift Parrot.  This is shown within the table below. 

Table 4.4 Analysis of ROMP Objectives Against Recovery Objectives for Swift 
Parrot

Recovery Objectives Response 

To change the conservation status of the swift 
parrot from endangered to vulnerable within 10 
years.

Not applicable as the recovery plan was initiated in 
2001.  However, the ROMP will generally be 
consistent with the intent of this objective, which is 
to provide lasting protection for the species to 
reduce its risk of extinction.   

To achieve a demonstrable sustained 
improvement in the quality of swift parrot habitat 
to increase carrying capacity. 

The ROMP will aim to increase and improve the 
existing area of habitat for Swift Parrot in the offset 
properties.  The ROMP will prescribe regular 
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Table 4.4 Analysis of ROMP Objectives Against Recovery Objectives for Swift 
Parrot

Recovery Objectives Response 

monitoring to assess and quantify the improvement 
in Swift Parrot habitat.   

Recovery objectives from Swift Parrot Recovery Team (2001).   

 

4.5 Compliance with Recovery Plan for Regent Honeyeater 

The proposed offsets clearly can be established and comply with the principles of the 
Recovery Objectives for Regent Honeyeater.  This is shown within the table below. 

Table 4.5 Analysis of ROMP Objectives Against Recovery Objectives for Regent 
Honeyeater 

Recovery Objectives Response 

1. To ensure that the species persists in the 
wild. 

The ROMP will aim to assist the conservation of 
the species in the wild by protecting and improving 
habitat for the species in a well documented part of 
its range.   

2. To achieve a down-listing from nationally 
endangered to vulnerable by stabilising the 
population decline and securing habitat extent 
and quality in the main areas of occupancy. 

The ROMP will aim to assist the conservation of 
the species in the wild by protecting and improving 
habitat for the species in a well documented part of 
its range.   

3. Achieve increasing reporting rates (5% per 
annum) in areas previously used regularly, eg 
Munghorn Gap (NSW), Bendigo, north-east 
Melbourne and the Eildon area (VIC). 

Not applicable.   

Recovery objectives from Menkhorst et al. (1999)   

4.6 Compliance with Recovery Plan for Greater Long-eared Bat 

The proposed offsets clearly can be established and comply with the principles of the 
Recovery Objectives for the Greater Long-eared Bat.  This is shown within the table below. 

Recovery objectives Response 

Increase understanding of the basic ecology of 
the species to determine: 

The species will be monitored in the offset 
properties and this will provide additional 
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Recovery objectives Response 

 habitat requirements; information about habitat utilisation, including 
potential roosting or breeding.  Revegetation of the 
offset properties will provide information about how 
the species recovers from historic habitat 
clearance, which is a key threatening process.   

 roost and maternity site selection; and 

 threatening processes. 

Clarify the current distribution and abundance 
of the species. 

Monitoring will provide further information about 
the distribution of the species in the locality.   

Recovery objectives from SEWPaC (2011c) 
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Chapter 5 
5 

Conclusions 
 

5.1 Ecological Merits of Offset Strategy 

The Biodiversity Offset Strategy will result in a net gain in forest and woodland vegetation by 
adding over 2,100 ha of existing forest and woodland to conservation tenure and by 
regenerating 850 ha of grassland to forest and woodland.  It provides an opportunity to 
regenerate degraded vegetation, improve the resilience and quality of existing native 
vegetation and provide permanent conservation for threatened species and ecological 
communities.  Such conservation outcomes will be available from the outset of the Preferred 
Project and will improve with time and with active conservation management. 

The field surveys to date have clearly verified that the proposed offsets support many of the 
threatened species predicted to be impacted by the project.  It is also clear that many more 
species are likely to be found with additional survey effort. 

The protection and regeneration of these areas will ensure that the Biodiversity Offset 
Strategy exceeds the 3:1 target offset ratio for native vegetation (at 3.9:1) and the 5:1 offset 
requirement for C/EECs.  Accordingly, it is considered that this Biodiversity Offset Strategy 
meets the DP&I’s requirements for offsetting development impacts.  

The Biodiversity Offset Strategy’s key features are: 

 Offsets consisting of three strategically located properties, two link to other areas of 
forest and woodland, the other links to riparian corridors and is large enough to 
form a conservation offset in its own right; 

 All three offset properties are freehold land outside of coal mining tenements; 

 They contain appropriate vegetation communities in good condition, comparable to 
or in better condition than the vegetation proposed to be cleared for the Preferred 
Project; 

 They contain habitat for threatened species that are predicted to be impacted by 
the Preferred Project – the quality of such habitat will be improved by management 
such as livestock removal; 
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 They contain a large diversity of good quality micro-habitats (such as creeks, 
dams, gullies and ridges), which provide potential habitat for threatened fauna 
species;  

 One of the properties, “Dun Dun”, is large enough to be a conservation reserve in 
its own right. It could be used as a nucleus for future offsets for other projects; and 

 Potential to increase environmental value by appropriate management on all three 
properties.  

 The offset properties contain at least nine of the 16 bat species potentially 
impacted by the development, two of which are threatened species (Chalinolobus 
dwyeri and Miniopterus orianae oceanensis).  Additionally the offset properties 
contain two bat species (Mormopterus ridei and Vespadelus darlingtoni) that have 
not been detected in the impact area; and 

 The offset properties contain at least 100 of 170 bird species recorded on the 
impact site (nearly 60%), including five threatened bird species.  This is likely to be 
an underestimate of the diversity of the offset properties considering the far greater 
survey effort for the impact area. Additionally the offset properties contain five bird 
species that have not been detected in the impact area. 

 The offset properties contain a total of 267 flora species. Of the 440 flora species 
recorded on the impact site, 136 were also found on the offset properties, which is 
31%. 

The proposed offset package will add substantially to flora and fauna habitats within the 
region and, when combined with the proposed rehabilitation of forest and woodland on the 
mine site of 1,545 hectares progressively over the 24 year mine life, will create a significant 
increase in habitats for threatened species. 
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Appendix A 
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Flora Species List 
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MOOLARBEN COAL PROJECT STAGE 2
 

FINAL REPORT     HANSEN BAILEY

12 JANUARY 2012 

 

Appendix C 
C.  

Bat Calls 
 

Biodiversity Offsets Strategy | Appendix H



Anabat Data Analysis Summary
Client: Cumberland Ecology (Ariane Weiss) Balance Job no.: CUMB1108

Project name/location: Hargraves and Ulan, 6-10 November 2011 2011

Sample calls extracted from the survey data.

Species positively identified

Chalinolobus dwyeri Chalinolobus gouldii Chalinolobus morio

Scale: 10 msec per tick; time between pulses removed
(AnalookW F7 compressed mode)

Nyctophilus species Scotorepens balstoni Vespadelus darlingtoni Vespadelus vulturnus

Miniopterus o. oceanensis Austronomus australis Mormopterus ridei Mormopterus 'species 4'

Prepared by Greg Ford
16/11/2011

Page 4 of 5
PO Box 1744, Toowoomba Qld 4350
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Anabat Data Analysis Summary
Client: Cumberland Ecology (Ariane Weiss) Balance Job no.: CUMB1108

Project name/location: Hargraves and Ulan, 6-10 November 2011 2011

Sample calls extracted from the survey data. Scale: 10 msec per tick; time between pulses removed
(AnalookW F7 compressed mode)

Calls NOT positively identified

C. gouldii orMormopterus spp Vespadelus sp (probably V. regulus ) V. vulturnus or C. morio

Vespadelus spp orM. o. oceanensis

Prepared by Greg Ford
16/11/2011

Page 5 of 5
PO Box 1744, Toowoomba Qld 4350
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MOOLARBEN COAL PROJECT STAGE 2
D.2 

FINAL REPORT     HANSEN BAILEY

12 JANUARY 2012 

Appendix D 
D.  

Rapid Vegetation Assessment of Secondary 
Grassland in Project Area 
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MOOLARBEN COAL PROJECT STAGE 2
D.3 

FINAL REPORT     HANSEN BAILEY

12 JANUARY 2012 

Table D.1 Rapid Vegetation Assessment of Secondary Grassland in Project Area 

Scientific Name 
EPBC

Listed* 

EPBC

Important** 
1 2 3 4 5 6 7 8 9 10 11 

Calocephalus citreus    P     
Calotis lappulacea   P                     

Carex appressa       P     P     P P   P 

Carex inversa                   P       

Cheilanthes sieberi     P   P                 

Crassula sieberiana    P                     

Daucus glochidiatus   P                     

Dichondra repens     P                     

Templetonia  P                     

Eryngium ovinum                 P       

Euchiton sphaericus    P   P                 

Fimbristylis         P                 

Gahnia radula      P       P P           

Geranium solanderi                       P   

Glycine tabacina   P                 P   

Gonocarpus                      P   

Goodenia sp.                         P 

Haloragis         P           P P P 

Hydrocotyle laxiflora     P                     

Hypericum          P         P P 

Juncus subsecundus         P P P P   P   P P 

Laxmannia gracilis   P                     

Isotoma fluviatilis         P                 

Lomandra multiflora    P                     

Microtis unifolia       P                 

Oxalis perennans             P       P     

Plantago varia    P                   

Rumex brownii   P P   P P P   P P     

Schoenus apogon            P         P P 

Senecio lautus      P                     

Stackhousia viminea                        P 

Tricoryne elatior   P                     

Wahlenbergia        P P               

i
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MOOLARBEN COAL PROJECT STAGE 2
D.4 

FINAL REPORT     HANSEN BAILEY

12 JANUARY 2012 

Table D.1 Rapid Vegetation Assessment of Secondary Grassland in Project Area 

Scientific Name 
EPBC

Listed* 

EPBC

Important** 
1 2 3 4 5 6 7 8 9 10 11 

Total Number of Species Recorded 15 3 8 3 7 3 0 6 4 7 7
Number of Listed Species Present *  12 2 5 3 5 2 0 5 2 6 5 

Number of Important Species Present** 7 0  1 1 2 1 0 3 1 2 1 

* Species listed under the EPBC Act as forming part of the White Box Yellow Box Blakely's Red 
Gum Grassy Woodland and Derived Native Grassland C/EEC 

** Species listed under the EPBC Act as Important Species for White Box Yellow Box Blakely's 
Red Gum Grassy Woodland and Derived Native Grassland C/EEC 
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