SUBMISSIONS REPORT BOWDENS SILVER PTY LIMITED
Report No. 429/33 Bowdens Silver Project

Appendix 4

Biodiversity Assessment
Report - Updated

prepared by
EnviroKey Pty Ltd

(Total No. of pages including blank pages = 420)

A4



BOWDENS SILVER PTY LIMITED
Bowdens Silver Project

A4

This page has intentionally been left blank

q

SUBMISSIONS REPORT
Report No. 429/33

.—b R.W. CORKERY & CO. PTY. LIMITED



BOWDENS

Part 9a
Biodiversity Assessment Report

- Updated

tate Significant Development No. 5765

Prepared by:

EnviroKey Pty Ltd

June 2021



This page has intentionally been left blank



Prepared for:

On behalf of:

Prepared by:

BOWDENS

ABN: 37 009 250 051

R.W. Corkery & Co. Pty Limited
1st Floor, 12 Dangar Road

PO Box 239

BROOKLYN NSW 2083

Tel: (02) 9985 8511
Email: brooklyn@rwcorkery.com

Bowdens Silver Pty Limited
ABN: 37 009 250 051

Sydney Office Operations Office
Level 11, 52 Phillip Street 68 Maloneys Road
SYDNEY NSW 2000 LUE NSW 2850

P.O. Box 1115
Tel: (02) 8316 3997 MUDGEE NSW 2850

Fax:  (02) 8316 3999
Tel: (02) 6373 6420

Email: information@bowdenssilver.com.au

A Silver Mines Limited company

EnviroKey Pty Ltd
PO Box 7231
TATHRA NSW 2550

Tel: (02) 6494 5422
Email: info@envirokey.com.au

Ref No: 19.EclA-039

June 2021

@EnviroKey



BOWDENS SILVER PTY LIMITED SPECIALIST CONSULTANT STUDIES
Bowdens Silver Project Part 9a: Biodiversity Assessment Report - Updated
Report No. 429/33

This Copyright is included for the protection of this document

COPYRIGHT

© EnviroKey Pty Ltd 2021
and
© Bowdens Silver Pty Limited 2021

All intellectual property and copyright reserved.

Apart from any fair dealing for the purpose of private study, research, criticism or review, as permitted under the Copyright
Act, 1968, no part of this report may be reproduced, transmitted, stored in a retrieval system or adapted in any form or by any
means (electronic, mechanical, photocopying, recording or otherwise) without written permission. Enquiries should be addressed
to EnviroKey Pty Ltd.

9a -ii EnviroKey Pty Ltd



SPECIALIST CONSULTANT STUDIES BOWDENS SILVER PTY LIMITED
Part 9a: Biodiversity Assessment Report - Updated Bowdens Silver Project

Report No. 429/33

CONTENTS

Page

COMMONLY USED ACRONYMS ...ttt ettt ettt nne e snne e sne e nnneesnnee e 9A-XIlI
COMMONLY USED TERMS ...ttt sn e e nne s 9A-XIV
EXECUTIVE SUMMARY ...ttt ittt ettt sttt st e bt e e s bt sabe e s ate e e ek e e e sabe e e ebbeesabeeanbeeesabeeaneeas 9A-1
1. INTRODUGCTION .....coiitiiiiitie ittt ettt s e sm e e st e sr et e ss e e ane e e nnneesnreeennnee e 9A-5
1.1 PROJECT BACKGROUND .....coiiiiiiiiieiiie ettt 9A-5

T2 THE PROJECT ..ttt sttt sttt st e ek e e st e e be e e sabe e s bt e e sabe e e nnne e e 9A-5

1.3 REFERRAL TO THE COMMONWEALTH......ctttitttiitiitiiiieieieieieieieiererernrereeerererereree.. 9A-7

1.4 CONTEXT OF BIODIVERSITY ASSESSMENT REPORT .....ceviiiiiiiiieeee e 9A-8

R T N WU 1 B D N PPN 9A-8

1.6 GENERAL DESCRIPTION OF THE DEVELOPMENT SITE .......cuuvuiiiiiiiiiiiiieiiieieiiieininnns 9A-8

1.7  ASSESSMENT REQUIREMENTS .....cooiiiiiiie ittt e 11

2. METHODOLOGY ...ttt ettt ettt sttt ettt et s b e e s s b e e sab e e s be e e sabe e e anseeanneesnnneesnneeennes 9A-12
2.1 BACKGROUND INFORMATION ....cciiiiiiiiiiie e 9A-12

2.1.1  PreVioUS StUGIES ....ociiiieiiiiiiiiiiie ettt s s ee e e e e s s ee e e e e e s nnrnnaeeeaaeeeanns 9a-12

2.1.2 Guidelines and Policies used in the ASSESSMENL ..........ccceeiriiieeiriiniee e 9a-12

2.1.3  Database SEarChES........ccccciiiiii i 9a-12

2.2  LANDSCAPE FEATURES ......coiii ittt 9A-18

2.2.1 Identifying LandSCape FEALUINES..........uuuuuireieiiiiirieirieisieesinrnieesrernenrnrerennrnrsrn. 9a-18

2.2.2 Determining LandSCape ValUE ...........uuvueiiriieiiiiiiieieieisisesisrsiensrensrninrsininn. 9a-18

2.2.3 Percentage of Native Vegetation COVEN.........ccceeiiiiiieiiiiiiieiiiee e 9a-18

224  CONNECHVILY VAIUE ....ooiiiiiiiiiiiie et 9a-19

225 PAICN SIZE ..o 9a-19

2.3 FIELD SURVEYS.....ooiiiieeieeeceeseeee et eie e sesae e ses st 9A-23

2.3.1  INEFOAUCTION ...oeviiieiiieie ettt e e e e e e e 9a-23

2.3.2  Vegetation COMMUNILIES .........uuuuuereriieieieiiieieiereerrerrrerereerrrree——————————————. 9a-23

2.3.3 BiometriC PlOU/TranSECt SUINVEYS .......uuuuueurieieiiieieieirreisiresinrsisnernrnenrrrsr... 9a-24

2.3.4 Threatened Ecological Community Identification............cccccovcvieiiiieiiniiee e 9a-25

2.3.5 Random Meander and Threatened Flora SUINVeYS .........cccccoviveeiiiee e 9a-25

2.3.6 Targeted SWaINSONEA SUIVEYS.....ccoiiiuiiiiieeiae et aiiteeeeeae e e s s ssabreeeeaesesaababaeeeeaaeaaaans 9a-25

2.3.7  FFAUNEB SUMVEYS ...ttt teeete e tsee s tets s ts e ts s ts s bs e bs st s e s bebs s bsbsbnbnbnbnne 9a-26

2.3.8  Fauna SUrVey EffOrt ... 9a-31

2.3.9  Field SUrvey Personnel ...t 9a-34

22 T O I N o T 1= ol = [ = PSSR 9a-34

2.3. 11 LIMIEALIONS ittt ettt e e ettt et e e e e e s e s e e e e e e e e s nbbbaeeaaaeeeaan 9a-34

3. LANDSCAPE FEATURES ..., 9A-35
3.1 IBRA BIOREGIONS AND SUBREGIONS ........coiiiiiiiiie it 9A-35

EnviroKey Pty Ltd 9a - iii



BOWDENS SILVER PTY LIMITED SPECIALIST CONSULTANT STUDIES
Bowdens Silver Project Part 9a: Biodiversity Assessment Report - Updated

Report No. 429/33

CONTENTS

Page
3.2 MITCHELL LANDSCAPES .....coiiitiiee ettt ettt sttt e e s sttt e e s sntaee e s snbaeeeeanes 9a-35
3.3 RIVERS AND STREAMS ... .ottt ettt ettt e et e s st e e s st e e s snbaee e s snbaeeeeanes 9a-37
3.4 CAVES, OVERHANGS, CREVICES, CLIFFS AND ESCARPMENTS.......cccocveeviiieeenns 9a-39
3.5 WETLANDS .ottt ettt e e ettt e e e sttt e e st e e e anbe e e e e anbbe e e e antbeeeeanbaeeeeane 9a-39
3.6 POTENTIAL GROUNDWATER DEPENDENT ECOSYSTEMS........cccoiiiiiiiieeeiiieee e 9a-39
3.7  CONNECTIVITY VALUES .....ooii oottt ettt e et e e e staa e e e staaa e e staeeaennes 9a-42
3.8 LANDSCAPE VALUE SCORE......c.ccti ittt ettt ettt e e staae e staee e 9a-43
4, NATIVE VEGETATION ..ottt ettt ettt e sttt e e snte e e e e snbe e e e s snbe e e e s snteeeeeantaeeesnnres 9a-44
4.1  VEGETATION ZONES. ... ..ottt ettt e e e et e s e e e e e et s e e e e e e eanrann s 9a-44
4.1.1 CW 217 White Box Shrubby Open Forest on Fine Grained Sediments on
Steep Slopes in the Mudgee Region of the Central Western Slopes of NSW
(Moderate/Good_MEdIUM) .......oueiiiiiiiiiee ittt 9a-45
4.1.2 CW 112 Blakely’s Red Gum — Yellow Box Grassy Tall Woodland of the NSW
South Western Slopes Bioregion (Moderate/Go0od_poor) .........coccuvveeeereeennnnnns 9a-57
4.1.3 CW 111 Rough-barked Apple — Red Gum — Yellow Box Woodland on Alluvial
Clay to Loam Soils on Valley Flats in the Northern NSW South Western
Slopes Bioregion and Brigalow Belt South Bioregion
[\ eTe [=] r=1e=T/€To o To I 10 T=To L1010 ) I PRSP PPSRUR 9a-59
41.4 CW 111 Rough-barked Apple — Red Gum — Yellow Box Woodland on Alluvial
Clay to Loam Soils on Valley Flats in the Northern NSW South Western
Slopes Bioregion and Brigalow Belt South Bioregion (Moderate/Good_poor) ..9a-60
415 CW 216 White Box Grassy Woodland in the Upper Slopes sub-region of the
NSW South Western Slopes Bioregion (Moderate/Good_medium) .................. 9a-62
4.1.6 CW 291 Red Stringybark — Inland Scribbly Gum Open Forest on Steep Hills in
the Mudgee — Northern Section of the NSW South Western Slopes Bioregion
(Moderate/Good_high) ......c..eeiiiiii e 9a-63
4.1.7 CW 291 Red Stringybark — Inland Scribbly Gum Open Forest on Steep Hills in
the Mudgee — Northern Section of the NSW South Western Slopes Bioregion
(Moderate/Good_MEIUM) .......ouuiiieiiiiie et 9a-65
4.1.8 CW 291 Red Stringybark — Inland Scribbly Gum Open Forest on Steep Hills in
the Mudgee — Northern Section of the NSW South Western Slopes Bioregion
(Moderate/Good_POO0K)........cccviiiieieeee e 9a-66
419 CW 263 Inland Scribbly Gum Grassy Open Forest on Hills in the Mudgee
Region, NSW Central Western Slopes (Moderate/Good_high) ..............cceee. 9a-68
4.1.10 CW 242 Blue-leaved Stringybark Open Forest of the Mudgee Region NSW
Central Western Slopes (Moderate/Good_high) ..........ccccvviveieeiiiiiciiiieeee s 9a-69
4.1.11 CW 270 Mugga Ironbark — Red Box — White Box — Black Cypress Pine Tall
Woodland on Rises and Hills in the Northern NSW South Western Slopes
Bioregion (Moderate/Good_high) ........cueeeiiiiiiiiiieee e 9a-71
4.1.12 CW 249 Derived Grassland of the NSW South Western Slopes
(MOAErate/GOOU_POOK) .....ueeeieiee ittt ie e e e e ettt e e e e e ettt e e e e e e e e abbbeeeaeaeeeaannnes 9a-72
4.1.13 CW 299 Rough-barked Apple — Blakely’s Red Gum — Black Cypress Pine
Woodland on Sandy Flats, mainly in the Pilliga Scrub Region
(Moderate/Good_MEIUM) ......cooiiiiiiiiiee ettt e e e e e e e e senaees 9a-74
Q9a-iv EnviroKey Pty Ltd



SPECIALIST CONSULTANT STUDIES BOWDENS SILVER PTY LIMITED

Part 9a: Biodiversity Assessment Report - Updated Bowdens Silver Project
Report No. 429/33
CONTENTS
Page
4.1.14 CW 272 Narrow-leaved Ironbark — Black Cypress Pine +/- Blakely’s Red Gum
Shrubby Open Forest on Sandstone Low Hills (Moderate/Good_medium) ...... 9a-75
4.2  OTHER VEGETATION ...ttiiie ittt ittt s ettt sttt s st e e s st e e e sstaa e s esba e e e antaeaesntaeaeenens 9a-76
4.2 1 Cleared LaAnd........cccuuuiiiiiiee ettt aa e 9a-76
4.3 THREATENED ECOLOGICAL COMMUNITIES .....ociiiiiiiiiiiiii ettt 9a-77
44 MATTERS OF NATIONAL ENVIRONMENTAL SIGNIFICANCE — VEGETATION
COMMUNITIES ...eeteei ittt ettt e e e st e e e snte e e e e anb e e e e snbee e e e anbaeeeenneee 9a-78
5. THREATENED SPECIES ......ooi oottt ittt et e et e e e e sba e e e antee e e entaeaeennees 9a-91
5.1 HABITAT FEATURES FOR PARTICULAR SPECIES CREDIT SPECIES..................... 9a-91
5.2 TARGETED SURVEYS FOR THREATENED SPECIES .......ccccceiiiiiieiiiieee e 9a-92
5.3 ECOSYSTEM CREDIT SPECIES ....coouiueiiiiiieieineteieissse st 9a-93
B5.3.1  SUIVEY RESUILS ...oveiiiiiiiiiiieieieieieieteieteeeiete e eeee s e e eeeseesses e seessseseseessennesnrnrnrnrnnes 9a-94
54 SPECIES CREDIT SPECIES ..ottt e e e eanaaaas 9a-102
5.4.1 Geographic and Habitat FEAtUreS ..........cccveiiiiiiiiiiiee e 9a-102
L 1= To [0 (=T o BT o L= o3 TPt 9a-103
5.4.3  SUIVEY RESUILS ....ceiiiiiiiiiiiiieieieteieieie e teieieee e e s eeeeaeeses e eseseeeeesrnesenreesrnsnrnrnrnnes 9a-106
5.4.4 Species Habitat POIYGONS .........cooiiiiiiiiiiiee e 9a-113
5.5 THREATENED SPECIES THAT CANNOT WITHSTAND LOSS.......cc.coccveeviiieeee 9a-113
5.6 BIODIVERSITY IMPACTS THAT REQUIRE FURTHER CONSIDERATION .............. 9a-113
57 MATTERS OF NATIONAL ENVIRONMENTAL SIGNIFICANCE — THREATENED
SPECIES. ... ettt et e e et e e e e b bt e e ettt e e e ettt e e e ataeeeearaeaeeans 9a-114
5.7.1  Predicted MNES SPECIES......cuuiiiiiiiiiei ittt ettt sraeee e 9a-114
5.8 MATTERS OF NATIONAL ENVIRONMENTAL SIGNIFICANCE — MIGRATORY
SPECIES. ... ettt et e e e et e e e e bt e e e et bt e e e ettt e e e ataeeeearaeeeeans 9a-129
6. AVOIDANCE AND MITIGATION MEASURES ...t 9a-142
6.1 TRAFFIC LIGHT MODEL FOR SITE SELECTION AND PLANNING AVOIDANCE....9a-142
6.2 MITIGATION MEASURES TO BE UNDERTAKEN PRIOR TO PROJECT
COMMENCEMENT .ot e e e e e e s e e e e e et s e e e e e e aaataaaeaeaaeenes 9a-142
6.3 MITIGATION MEASURES TO BE UNDERTAKEN DURING THE PROJECT
OPERATIONS . .ttt ettt ettt e et e e e st e e e st e e e e antaeeeesnbaeeeeantaeeeesntaeeeessaeeanans 9a-145
6.3.1 Cyanide ManagemMeNt...........uuuiiiiiiiiiiiiiiieee et e e e e e e ranbeeeeeae s 9a-145
6.3.2 Construction and Operation of Tailings Storage Facility...........ccccocoeeiiiiennne 9a-146
6.3.3 General Vegetation and Habitat Removal ............cccccceeiiiiiiiineee e, 9a-146
6.3.4  ErOSION CONLIOL . ..eveiiiiiiiii et e e 9a-146
6.3.5  STOCK GFAZING....ueeeeeeiieeeie ittt e e e e e e s et b e e e e e e e e nnbneeeeaaeas 9a-146
6.3.6  WEE CONIOL ... e e e e eeeeee s 9a-146
6.3.7  Feral ANIMal CONMIOl ......cooiiiiiieiie e r e e e nrnnee e e 9a-147
6.4 MITIGATION MEASURES TO BE UNDERTAKEN AT THE COMPLETION OF THE
L O N | PR PRR 9a-147

EnviroKey Pty Ltd 9a-v



BOWDENS SILVER PTY LIMITED SPECIALIST CONSULTANT STUDIES
Bowdens Silver Project Part 9a: Biodiversity Assessment Report - Updated
Report No. 429/33

CONTENTS

Page
7. ASSESSMENT OF IMPAGCTS ...ttt ettt ettt sttt et nbe e snne e 9a-148
7.1 IMPACTS NOT REQUIRING FURTHER ASSESSMENT ......cccccoiiniiiiiienieenie e 9a-148
7.2 IMPACTS NOT REQUIRING OFFSETTING ....ccoiiiiiiitiieeeeniee et 9a-148
7.3 DIRECT IMPACTS ..ttt sttt b ettt b ettt et e nbe e nae e 9a-148
7.3.1 Loss of vegetation and/or habitat ............ccocceeeeiiiiiiiiiii e 9a-148
7.4 INDIRECT IMPACTS ...ttt sttt ettt sttt bttt et nb e nae e 9a-150
7.4.1  Cyanide INTEraCliONS. ......ccoiiiiiieiiiiie ettt 9a-150
7.4.2  Feral ANIMAUS ... 9a-150
TA.3  WEES ..ot 9a-150
7.4.4 Impact on relevant Key Threatening Processes .........cccccccvveiiiiiiiiiiieecceceeeee. 9a-150
7.4.5 Connectivity and Habitat Fragmentation.................cccccci 9a-151
7.4.6  INJUrY @nd MOTTAIILY .......veeeeiiiiii e 9a-151
7.4.7 Inadvertent Impacts to adjacent Vegetation and/or Habitat ................ccccceeneee. 9a-151
7.4.8  Groundwater DraWOdOWN.........ccooiuiiieiiiiie ettt e 9a-151
7.4.9 Noise, Vibration and Lighting Impacts.............ccccc i 9a-152
7.5 BVT AND THREATENED SPECIES REQUIRING OFFSETS .....cccooiiiiiiiines 9a-152
7.5.1 Ecosystem CreditS ....cccooeeiiiieieeeee 9a-152
7.5.2 Species CreditS ... 9a-152
7.6 IMPACTS THAT REQUIRE FURTHER CONSIDERATION .....coiiiiiiaiieeeeee 9a-156
7.7 STATE ENVIRONMENTAL PLANNING POLICY KOALA HABITAT PROTECTION
P20 PP PRORRTO 9a-156
7.8 MATTERS OF NATIONAL ENVIRONMENTAL SIGNIFICANCE .......ccccoovieiiiiienne 9a-157
8. BIODIVERSITY OFFSETS ...ttt s 9a-159
8.1 NSW MAJOR PROJECTS OFFSET POLICY ... 9a-159
8.2 NSW OFFSET POLICY PRINCIPLES.......cccoeiiiiie ittt 9a-159
9. L@@ N T T U 1] ] PSR 9a-161
10.  REFERENCES ... o ittt ettt et e ettt ettt et et et e e e e eeeeseeeeeeeeeeeeeennennne 9a-162
ANNEXURES
Annexure 1 Qualifications and Experience of Personnel ... 9a-169
Annexure 2 Matters of National Environmental Significance Protected Matters Search Tool ......... 9a-175
Annexure 3 BBAM Plot/Transect Raw Field Data SNEets...........coovvviiiiiiiiic i 9a-199
Annexure 4 Flora SpecieS RECOIME.............ooiiiiiiiiie e 9a-291
Annexure 5 Fauna Species RECOIME............coiiiiiiiii e 9a-297
Annexure 6 EPBC Act Significant IMPact CHEEIIA .........couieeiiiiiiiiiiieee e 9a-303
Annexure 7 Development Site Biodiversity Credit REPOIMS .........cooiiiiiieiiiiii e 9a-321

9a - vi EnviroKey Pty Ltd



SPECIALIST CONSULTANT STUDIES BOWDENS SILVER PTY LIMITED
Part 9a: Biodiversity Assessment Report - Updated Bowdens Silver Project

Report No. 429/33
CONTENTS

Page
Annexure 8 Local Provenance Seed Bank held by Bowdens Silver..........ccccccceeiiiiiiiiiivece e, 9a-355
Annexure 9 Targeted Threatened Species Searches by AREA Environmental .............c.ccccoeueneee. 9a-359
Annexure 10 SEARs and where Addressed in thiS BAR .........cccciiiiiiiniee e 9a-391
MAPS
Map 1 Regional Location of the StUAY Ar€@. ........c.ueiiiiiiiiieiiiiie et 9a-6
Map 2 Location Of the STUAY AFB@L.........uuiiieiiiiiie ittt e e 9a-9
Map 3 BAR FOOLPIINT. ...ttt sttt e s et e e e s e e e e nbre e e e e 9a-10
Map 4 Previous Threatened Owl and Raptor Records in the Locality..........ccccceeviiieeiiiiineennn 9a-13
Map 5 Previous Other Threatened Bird Records in the Locality ..........cccccovviiiiiiniiiieiiniieee 9a-14
Map 6 Previous Other Threatened Fauna Records in the Locality............ccccccevvviviiiiiiiiininnnnn, 9a-15
Map 7 Previous Migratory Fauna Records in the Locality ..........ccccccvvvviviie 9a-16
Map 8 Previous Threatened Flora Records in the Locality...........ccccccvevvveiiiiiie 9a-17
Map 9 Existing Vegetation Mapping within the Locality............ccccceviiiviiii 9a-20
Map 10 Existing Vegetation Mapping within the Locality............cccccvvviviiii 9a-21
Map 11 Existing Vegetation Mapping within the Locality...........cccccceveviiii 9a-22
Map 12 Fauna Survey Locations within the Study Area..........ccccviviiiiniiiii e 9a-28
Map 13 Fauna Survey Locations within the Study Area..........ccccoiiiiiiniiie e 9a-29
Map 14 Mitchell Landscapes in the 10CalItY ..........oocuiiiiiiiiiii e 9a-36
Map 15 Watercourses and Wetlands in the 10cality ...........ccocoeiiiiiii e, 9a-40
Map 16 Stream ordering within and adjacent to the Mine Site ..........cccccoevciiiiiiie i 9a-41
Map 17 Potential cliff lines near the BAR footprint (Ming Site) ...........ccoviiiiiiiiiiie e 9a-41
Map 18 Potential Groundwater Dependent ECOSYSIEMS ...........ccevvviiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeee e 9a-42
Map 19 Biometric Vegetation Types within the Study Area — Reference Areas 1to 3 ............... 9a-46
Map 20 Biometric Vegetation Types within the Study Area — Reference Areas 4 and 5 ............ 9a-47
Map 21 Biometric Vegetation Types within the Study Area — Reference Areas6and 7 ............ 9a-48
Map 22 Biometric Vegetation Types within the Study Area — Reference Area 8 ........................ 9a-49
Map 23 Biometric Vegetation Types within the Study Area — Reference Areas 9 and 10 .......... 9a-50

Map 24 Biometric Vegetation Types within the Study Area — Reference Areas 11 and 12 ........ 9a-51
Map 25 Biometric Vegetation Types within the Study Area — Reference Areas 13 and 14 ........ 9a-52

Map 26 Biometric Vegetation Types within the Study Area — Reference Area 15 ...................... 9a-53
Map 27 Biometric Vegetation Types within the Study Area — Reference Areas 16 and 17 ........ 9a-54
Map 28 Biometric Vegetation Types within the Study Area — Reference Area 18 ...................... 9a-55
Map 29 Biometric Vegetation Types within the Study Area — Reference Area — Mine Site ........ 9a-56
Map 30 Box-gum Woodland within the Study Area — Reference Areas 1t0 3.........cccceeeeeeennnne 9a-79
Map 31 Box-gum Woodland within the Study Area — Reference Areas 4 and 5..........cccccoeeee 9a-80
Map 32 Box-gum Woodland within the Study Area — Reference Areas 6 and 7............ccceeene 9a-81
Map 33 Box-gum Woodland within the Study Area — Reference Area 8........ccccccovvuiiieeeiiennnnns 9a-82

EnviroKey Pty Ltd 9a - vii



BOWDENS SILVER PTY LIMITED SPECIALIST CONSULTANT STUDIES
Bowdens Silver Project Part 9a: Biodiversity Assessment Report - Updated
Report No. 429/33

CONTENTS

Page

Map 34 Box-gum Woodland within the Study Area — Reference Areas 9 and 10....................... 9a-83
Map 35 Box-gum Woodland within the Study Area — Reference Areas 11 and 12 ..................... 9a-84
Map 36 Box-gum Woodland within the Study Area — Reference Areas 13 and 14 ..................... 9a-85
Map 37 Box-gum Woodland within the Study Area — Reference Area 15..........cccceeviiiiieiiinnnen, 9a-86
Map 38 Box-gum Woodland within the Study Area — Reference Areas 16 and 17 ..................... 9a-87
Map 39 Box-gum Woodland within the Study Area — Reference Area 18...........ccccevvvvveeiiinenen. 9a-88
Map 40 Box-gum Woodland within the Study Area — Reference Area — Mine Site.............c....... 9a-89
Map 41 Threatened and Migratory Species recorded during the field survey within the

1100 | Y £ OO PPP R OTPRPP 9a-95
Map 42 Threatened and Migratory Species recorded during the Field Survey within the

SHUAY ATCA....cc e 9a-96
Map 43 Swainsona recta and Swainsona sericea recorded within the Study Area.................... 9a-97
Map 44 Extent of the 2019/2020 SUMMIET fIF€S .....uuuuuiieecicc s 9a-110
Map 45 Koala records in the vicinity of the BAR fOOtPrintS ........ccoooviiiiiiiiiiiicccceccccc e 9a-112
Map 46 Species polygons for Regent Honeyeater and Squirrel Glider in the Study Area ........ 9a-115
Map 47 Species Polygons for Regent Honeyeater and Squirrel Glider in the Study Area......... 9a-116
Map 48 Species Polygons for Regent Honeyeater and Squirrel Glider in the Study Area......... 9a-117
Map 49 Species Polygons for Regent Honeyeater and Squirrel Glider in the Study Area......... 9a-118
Map 50 Species polygons for Regent Honeyeater and Squirrel Glider in the Study Area ........ 9a-119
Map 51 Species polygons for Regent Honeyeater and Squirrel Glider in the Study Area ........ 9a-120
Map 52 Species polygons for Regent Honeyeater and Squirrel Glider in the Study Area ........ 9a-121
Map 53 Species Polygons for Regent Honeyeater and Squirrel Glider in the Study Area......... 9a-122
Map 54 Species polygons for Regent Honeyeater and Squirrel Glider in the Study Area ........ 9a-123
Map 55 Species Polygons for Regent Honeyeater and Squirrel Glider in the Study Area........ 9a-124
Map 56 Species Polygons for Regent Honeyeater and Squirrel Glider in the Study Area......... 9a-125
Map 57 Species Polygon for Koala in the Study Area ... 9a-126
Map 58 Species polygon for Ausfeld’s Wattle in the Study Area ... 9a-127
Map 59 Species polygons for Silky Swainson-pea and Small Purple-pea within the BAR

[(0T0] 1] 1] ) SO PO PPPPPPRPN 9a-128
Map 60 Traffic Light Model applied to the Proposed Mine Site ........cccccevvviivviiiieee e 9a-143
Map 61 Traffic Light Model applied to the Proposed Water Pipeline Route ............cccccvvvvreeennn. 9a-144
TABLES
Table ES1 Summary of BVT / PCT Areas within the Study Area and BAR Footprint ..............c........ 9a-2
Table 1 Adequacy of Vegetation Survey for the Bowdens Silver Project — Site based

ASSESSMENE (MINE SILE) ..ueieiieiiiiie et st e e et e e e e eeeas 9a-24
Table 2 Adequacy of Vegetation Survey for the Bowdens Silver Project — Linear based

ASSESSMENE (PIPEIINE) ..o e e 9a-24

9a - viii EnviroKey Pty Ltd



SPECIALIST CONSULTANT STUDIES BOWDENS SILVER PTY LIMITED
Part 9a: Biodiversity Assessment Report - Updated Bowdens Silver Project

Report No. 429/33

CONTENTS

Page

Table 3

Table 4

Table 5
Table 6

Table 7

Table 9

Table 10

Table 11

Table 12

Table 13

Table 14

Table 15

Table 16

Table 18

Table 19

Table 20

Table 21

Table 22

Weather conditions during the field surveys from the Bowdens Silver Weather
Station (METO1: GDA Zone 55 770080E 6385069N) ........ccvcuveiriireriresiieesirresneeeeneneenens 9a-32

Summary of Fauna Survey Type, Effort and Target Fauna Conducted for this
F AN TSY 1T 1T o S 9a-33

CONNECHIVILY VAIUE SCOTES .....eiiiiiiiee ittt ettt e e 9a-42

Native Vegetation Cover in Assessment Circles for the Mine Site (site-based
e RS TS]  1 =T o R PP U PSP PPPPPN 9a-43

Native Vegetation Cover in Assessment buffer for the pipeline (linear-based
e R TS]  1 =T o PP P TP PPPPPPPPN 9a-43

Summary of the Floristic Diversity within CW 217 White Box Shrubby Open Forest
on Fine Grained Sediments on Steep Slopes in the Mudgee Region of the Central
Western Slopes of NSW (Moderate/Good_medium)..........coooeeeieiiiie e, 9a-45

Summary of the Floristic Diversity within CW 112 Blakely’s Red Gum — Yellow Box
Grassy Tall Woodland of the NSW South Western Slopes Bioregion
(Moderate/Go0d_POOK) .....ccceeieieeee e 9a-58

Summary of the Floristic Diversity within CW 111 Rough-barked Apple — Red Gum

— Yellow Box Woodland on Alluvial Clay to Loam Soils on Valley Flats in the NSW

South Western Slopes Bioregion and Brigalow Belt South Bioregion
(Moderate/Good_MEAIUMY) ......ciuiiiieiiiiie ettt e e 9a-60

Summary of the Floristic Diversity within CW 111 Rough-barked Apple — Red Gum

— Yellow Box Woodland on Alluvial Clay to Loam Soils on Valley Flats in the

Northern NSW South Western Slopes Bioregion and Brigalow Belt South Bioregion
(Moderate/Go0od_POOK) .....cccoiieieeeec e 9a-61

Summary of the Floristic Diversity within CW 216 White Box Grassy Woodland in
the Upper Slopes Sub-Region of the NSW South Western Slopes Bioregion
(Moderate/Good_Medium).........ccooviiiiiiiii 9a-62

Summary of the Floristic Diversity within CW 291 Red Stringybark — Inland Scribbly
Gum Open Forest on Steep Hills in the Mudgee — Northern Section of the NSW
South Western Slopes Bioregion (Moderate/Good_high) ..........cccccoviiiiiiiiniiece, 9a-64

Summary of the Floristic Diversity within CW 291 Red Stringybark — Inland Scribbly
Gum Open Forest on Steep Hills in the Mudgee — Northern Section of the NSW
South Western Slopes Bioregion (Moderate/Good_medium) .........ccccvvveeeiiiiiiiereeennnnns 9a-65

Summary of the Floristic Diversity within CW 291 Red Stringybark — Inland Scribbly
Gum Open Forest on Steep Hills in the Mudgee — Northern Section of the NSW
South Western Slopes Bioregion (Moderate/Good_POO0r) ..........uvvvvivrermirimirininininineninnnnn 9a-67

Summary of the floristic diversity within CW 242 Blue-leaved Stringybark open
forest of the Mudgee region, NSW central western slopes (Moderate/Good_high) ....... 9a-69

Summary of the Floristic Diversity within CW 270 Mugga Ironbark — Red Box —
White Box — Black Cypress Pine Tall Woodland on Rises and Hills in the Northern
NSW South Western Slopes Bioregion (Moderate/Good_high) ...........cccoiiiiiiiinnnen 9a-71

Summary of the Floristic Diversity within CW 249 Derived Grassland of the NSW
South Western Slopes (Moderate/Go0d_POO0I) .......coociieeiiiiieeniiiiee et 9a-73

Summary of the Floristic Diversity within CW 299 Rough-barked Apple — Blakely’s
Red Gum — Black Cypress Pine Woodland on Sandy Flats, mainly in the Pilliga
Scrub Region (Moderate/Good_mMedilum) ...........cceiiiiiiiiiiiiieie e e e 9a-74

Summary of the Floristic Diversity within CW 272 Narrow-leaved Ironbark — Black
Cypress Pine +/- Blakely’s Red Gum Shrubby Open Forest on Sandstone Low Hills
(Moderate/Good_MEAIUIM) .....ccoi ittt ettt e e e e et e e e e e s e snnberaeeaaaeaeannns 9a-76

EnviroKey Pty Ltd 9a - ix



BOWDENS SILVER PTY LIMITED SPECIALIST CONSULTANT STUDIES
Bowdens Silver Project Part 9a: Biodiversity Assessment Report - Updated
Report No. 429/33

CONTENTS

Page

Table 23~ Summary of the Floristic Diversity within Cleared Land ...........ccccccevviiiiiiiiiie e, 9a-77
Table 24  Box-Gum Woodland Extent that Meets the EPBC Act identification Criteria and BC

Act listed BGW within the Study Area and Impact Areas ...........ccccceeeeeeviiiciineeeeeeeseienns 9a-90
Table 25  Assessment of Geographic / Habitat Features for Particular Species Credit Species ...9a-91
Table 26 Species Credit Species requiring Survey and Relevant Survey Timing ............cccceeeeee. 9a-92
Table 27  Ecosystem Credit Species requiring Offset as a Result of the Project..............cccceeenee. 9a-93
Table 28  Geographic and Habitat Features in the Study Area ..o, 9a-103
Table 29  Predicted Species-Credit SPECIES .......uviiiiiiiiie it 9a-103
Table 30  MNES Species Predicted to Occur in the Study Area ........ccceevveeiiiiiiee e 9a-130
Table 31 Direct Impacts to Biometric Vegetation TYPES ......ccccccveeeiiriiiriiiriec s 9a-148
Table 32 Biometric Vegetation Type requiring Offsetting and the Ecosystem Credits

ReqUIred (IMINE SITE) ... s 9a-153
Table 33 Biometric Vegetation Type requiring Offsetting and the Ecosystem Credits

Required (PIpeling SIte) ......cceiiiiiiece e s 9a-154
Table 34 Summary of Ecosystem Credits Required ... 9a-155
Table 35  Species Credit Species requiring Offsets and the Species Credits Required (Mine

11 (=) T TP P TP PR PUPPT P 9a-155
Table 36  Species Credit Species requiring Offsets and the Species Credits Required

(PIPEIINE) ettt et et e et e s e e e e eaeas 9a-156
PLATES
Plate 1 Examples of riparian areas and riparian vegetation throughout the Study Area ............ 9a-38
Plate 2 A Photographic Example of CW 217 White Box Shrubby Open Forest on Fine

Grained Sediments on Steep Slopes in the Mudgee Region of the Central Western

Slopes of NSW (Moderate/Good_medium) ... 9a-57
Plate 3 A Photographic Example of CW 112 Blakely’s Red Gum — Yellow Box Grassy Tall

Woodland of the NSW South Western Slopes Bioregion (Moderate/Good_poor) ......... 9a-58
Plate 4 A Photographic Example of CW 111 Rough-barked Apple — Red Gum — Yellow

Box Woodland on Alluvial Clay to Loam Soils on Valley Flats in the NSW South

Western Slopes Bioregion and Brigalow Belt South Bioregion

(Moderate/Good_MEAIUM) .......eiiiiiiiiie ettt e e s e e s anaeae s 9a-59
Plate 5 A Photographic Example of CW 111 Rough-barked Apple — Red Gum — Yellow

Box Woodland on Alluvial Clay to Loam Soils on Valley Flats in the Northern NSW

South Western Slopes Bioregion and Brigalow Belt South Bioregion

[\ oTe [T g=1e=T/€To o o I oo lo] o H TP UPUPT RO 9a-61
Plate 6 A Photographic Example of CW 216 White Box Grassy Woodland in the Upper

Slopes Sub-Region of the NSW South Western Slopes Bioregion

(Moderate/GoOd_MEAIUIM) ........uiiiiiieee ittt e e e e e e e s e senb e e e e e e e s e sanbeeeeeas 9a-63
Plate 7 A Photographic Example of CW 291 Red Stringybark — Inland Scribbly Gum Open

Forest on Steep Hills in the Mudgee — Northern Section of the NSW South Western

Slopes Bioregion (Moderate/Good_high).........ccueiiiiiiiiiiiiie e 9a-64
Plate 8 A Photographic Example of CW 291 Red Stringybark — Inland Scribbly Gum Open

Forest on Steep Hills in the Mudgee — Northern Section of the NSW South Western

Slopes Bioregion (Moderate/Good_medium)..........occueieiiiiiieiiiiiee e 9a-66

9a-x EnviroKey Pty Ltd



SPECIALIST CONSULTANT STUDIES BOWDENS SILVER PTY LIMITED
Part 9a: Biodiversity Assessment Report - Updated Bowdens Silver Project

Report No. 429/33

CONTENTS

Page

Plate 9 A Photographic Example of CW 291 Red Stringybark — Inland Scribbly Gum Open

Forest on Steep Hills in the Mudgee — Northern Section of the NSW South Western

Slopes Bioregion (Moderate/Go0od_POOK) ........uuuiiiieeiiiiiiiiieeee e sesiirrer e e e e s ssrrrareeeaeeeenans 9a-67
Plate 10 Photographic Examples of CW 263 Inland Scribbly Gum Grassy Open Forest on

Hills in the Mudgee Region, NSW Central Western Slopes

(Moderate/Good_medium) (left: Eucalypt Dominated Patch. Right: Dense Cypress

Pine Regrowth in background)..............oooiiiiiii e 9a-69
Plate 11 A Photographic Example of CW 242 Blue-leaved Stringybark Open Forest of the

Mudgee Region, NSW Central Western Slopes (Moderate/Good_high) ............c.c........ 9a-70
Plate 12 A Photographic Example of CW 270 Mugga Ironbark — Red Box — White Box —

Black Cypress Pine Tall Woodland on Rises and Hills in the Northern NSW South

Western Slopes Bioregion (Moderate/Good_high) ..., 9a-72
Plate 13 Photographic Examples of CW 249 Derived Grassland of the NSW South Western

Slopes (MOAerate/GOOU_POOK) ....uuuueurreeeerrrrrererreeereeeeereresenerenenrersrerernrsrerrrnerr 9a-73
Plate 14 A Photographic Example of CW 299 Rough-barked Apple — Blakely’s Red Gum —

Black Cypress Pine woodland on Sandy Flats, mainly in the Pilliga Scrub Region

(Moderate/Good_MEAIUMY) ......ciiiiiieiiiiei ettt e e e e 9a-75
Plate 15 A Photographic Example of CW 272 Narrow-leaved Ironbark — Black Cypress Pine

+/- Blakely’s Red Gum Shrubby Open Forest on Sandstone Low Hills

(Moderate/Good_MEAIUM) ......ciuiiiieiiiet et e e 9a-76
Plate 16 Photographic Examples of Cleared Land within the Study Area..........cccccccevvvivevinnnnn. 9a-77
Plate 17 A single Koala was sighted within the BAR footprint on 8 December 2016 ................. 9a-108

EnviroKey Pty Ltd 9a - Xi



BOWDENS SILVER PTY LIMITED SPECIALIST CONSULTANT STUDIES
Bowdens Silver Project Part 9a: Biodiversity Assessment Report - Updated
Report No. 429/33

This page has intentionally been left blank

9a - Xii EnviroKey Pty Ltd



SPECIALIST CONSULTANT STUDIES BOWDENS SILVER PTY LIMITED
Part 9a: Biodiversity Assessment Report - Updated Bowdens Silver Project
Report No. 429/33

COMMONLY USED ACRONYMS

ACEC Animal Care and Ethics Committee

AIP air photograph

Applicant Bowdens Silver Pty Ltd

BAR Biodiversity Assessment Report

BAR footprint ~ The disturbance footprint used for the BAR. The area of direct impact
BBAM BioBanking Assessment Methodology

BBCC BioBanking Credit Calculator

BC Act NSW Biodiversity Conservation Act 2016

BGW Box-Gum Woodland

BOS Biodiversity Offset Strategy

BVT Biometric Vegetation Type

CEEC Critically endangered ecological community

CMA Catchment Management Authority

CwW Central West

DEC Department of Environment and Conservation

DEEC Department of Environment, Conservation and Climate Change
DPE Department of Planning and Environment

DPIE Department of Planning, Industry and Environment

EEC Endangered Ecological Community

EIS Environmental Impact Statement

ELA EcoLogical Australia

EP&A Act NSW Environmental Planning and Assessment Act 1979
EPBC Act Commonwealth Environment Protection and Biodiversity Conservation Act 1999
FBA Framework for Biodiversity Assessment

GPS Global positioning system

IBRA Interim Biogeographical Regions of Australia

LGA Local Government Area

MNES Matters of National Environmental Significance

Niche Niche Environmental and Heritage

NSW New South Wales

OEH NSW Office of Environment & Heritage

Project Bowdens Silver Project

SEARs Secretary’s Environmental Assessment Requirements
SSD State Significant Development

TEC Threatened ecological community

TSC Act NSW Threatened Species Conservation Act 1995

TSF Tailings storage facility

VIS Vegetation Information System

WRE waste rock emplacement

EnviroKey Pty Ltd 9a - xiii



BOWDENS SILVER PTY LIMITED
Bowdens Silver Project
Report No. 429/33

locality

migratory
species

mine life

Project life

Proposed
development

Region

Study Area

threatened
biota

threatened
species

9a - Xxiv

SPECIALIST CONSULTANT STUDIES
Part 9a: Biodiversity Assessment Report - Updated

COMMONLY USED TERMS
The area within 10km of the Study Area (see Maps 6, 7 and 8)

a species specified in the schedules of the EPBC Act

Approximately 16.5 years comprising the site establishment and construction stage
(approximately 18 months - including 12 months of mining pre-strip) and mining /
processing for approximately 15 years (to the end of concentrate production).

Approximately 23 years comprising the site establishment and construction stage,
mining and processing operations (to the end of concentrate production) and includes
the period for final rehabilitation.

the footprint of the proposed development

means a biogeographical region that has been recognised and documented in
accordance with the Interim Biogeographical Regions of Australia (IBRA) (Thackway
and Creswell, 1995). The Study Area is located within two Bioregions; the Sydney
Basin Bioregion and NSW South Western Slopes Bioregion.

The land assessed by this study, which corresponds with the land owned by Bowdens
Silver Pty Ltd, in which a land access agreement was in place at the time of the field
survey and land in which a land access agreement was not in place, but assessed by
air photo interpretation.

means those threatened species, endangered populations or endangered ecological
communities considered known or likely to occur in the Study Area

a species specified in the schedules of the BC Act or the EPBC Act
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EXECUTIVE SUMMARY

EnviroKey Pty. Ltd (EnviroKey) was engaged by R.W Corkery & Co Pty. Ltd (RWC) on behalf of
Bowdens Silver Pty Limited (the “Applicant”, Bowdens Silver) to prepare a Terrestrial Biodiversity
Assessment Report (BAR) for the proposed Bowdens Silver Project (the “Project”) located
approximately 26 kilometres east of Mudgee, New South Wales. The Project was declared a
State Significant Development (SSD) by the NSW Government. Assessment and approval is
being sought under Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act).

This BAR was prepared in accordance with the NSW Framework for Biodiversity Assessment
and the NSW Biodiversity Offset Policy for Major Projects. Since Commonwealth matters are
assessed under the bilateral agreement with NSW, this report also provides an assessment on
the relevant Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) listed
biota.

The terrestrial biodiversity values of the Study Area have been comprehensively surveyed over
the past 6 years. Comprehensive field surveys identified a total of 11 Biometric Vegetation Types
(BVT) occurring within the Study Area. A summary of the extent of each BVT within both the
Study Area and BAR footprints is provided in Table ES1.

The field surveys also identified a total of 370 flora species, of which 267 are native flora species
and 103 are exotic flora, and a total of 168 fauna species including:

e 123 species of bird;
e 21 species of mammal;
e 18 species of reptile; and

e six species of frog.

Of the 11 BVT recorded, three meet the definition of a threatened ecological community (TEC),
namely Box-Gum Woodland (BGW), as listed by the NSW Biodiversity Conservation Act 2016
(BC Act) and, under specific identification criteria, as a critically endangered ecological
community under the EPBC Act. Of the individual flora and fauna species, a total of 14 fauna
and two flora species are listed under the BC Act and/or EBPC Act and two migratory species
were also recorded during the field surveys. Additionally, a number of existing previous records
for threatened species are located within close proximity of the proposed Mine Site and Pipeline.

Of the recorded threatened species, two classify as species credit species, have been recorded
within the BAR (disturbance) footprints. These being Ausfeld’s Wattle (Acacia ausfeldii) and
Koala (Phascolarctos cinereus). Two other species credit species are predicted to occur within
the BAR footprints. These being Squirrel Glider (Petaurus norfolcensis) based on the presence
of good quality Box-gum Woodland and Regent Honeyeater (Anthochaera phrygia) based on
the location of the Project in relation to the Mudgee-Wollar key area and Capertee Valley key
area as defined by the National Recovery Plan for Regent Honeyeater and the recently assigned
Capertee Valley Important Bird Area.
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Table ES1
Summary of BVT / PCT Areas within the Study Area and BAR Footprint
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Page 1 of 2

Biometric Vegetation Type

Total
hectares in
Study Area

(includes

BAR

footprints

BAR
Footprint —
Mine Site®
(hectares)

BAR
Footprint
— Pipeline
(hectares)

Percentage
Impacted
in Study
Area (%)

CW111 Rough-Barked Apple - red gum - Yellow
Box woodland on alluvial clay to loam soils on
valley flats in the northern NSW South Western
Slopes Bioregion and Brigalow Belt South
Bioregion (Moderate/Good_Medium)

336.30

88.33

4.53

27.5

CW111 Rough-Barked Apple - red gum - Yellow
Box woodland on alluvial clay to loam soils on
valley flats in the northern NSW South Western
Slopes Bioregion and Brigalow Belt South
Bioregion (Moderate/Good_Poor)

201.71

64.02

2.36

32.9

CW112 Blakely's Red Gum - Yellow Box grassy
tall woodland of the NSW South Western Slopes
Bioregion (Moderate/Good_Poor)

273.15

21.80

CW216 White Box grassy woodland in the upper
slopes sub-region of the NSW South Western
Slopes Bioregion (Moderate/Good_Medium)

9.18

1.24

13.51

CW217 White Box shrubby open forest on fine
grained sediments on steep slopes in the Mudgee
region of the central western slopes
(Moderate/Good_Medium)

69.42

21.68

31

CW242 Blue-leaved Stringybark open forest of
the Mudgee region NSW central western slopes
(Moderate/Good_High)

71.86

1.04

15

CW249 Derived grassland of the NSW South
Western Slopes (Moderate/Good_Poor)

21.87

5.18

23.7

CW263 Inland Scribbly Gum grassy open forest
on hills in the Mudgee Region, NSW central
western slopes (Moderate/Good_High)

102.57

56.65

55.2

CW270 Mugga Ironbark - Red Box - White Box -
Black Cypress Pine tall woodland on rises and
hills in the northern NSW South Western Slopes
Bioregion (Moderate/Good_High)

3.2

0.77

24

CW272 Narrow-leaved Ironbark - Black Cypress
Pine +/- Blakely's Red Gum shrubby open forest
on sandstone low hills
(Moderate/Good_Medium)

2.59

0.65

25.1

CW291 Red Stringybark - Inland Scribbly Gum
open forest on steep hills in the Mudgee -
northern section of the NSW South Western
Slopes Bioregion (Moderate/Good_High)

420.69

81.69

0.21

19.2

9a-2
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Summary of BVT / PCT Areas within the Study Area and BAR Footprint

Page 2 of 2
Total
hectares in
Study Area BAR BAR Percentage
(includes |Footprint —| Footprint | Impacted
BAR Mine Site™ | — Pipeline | in Study
Biometric Vegetation Type footprints | (hectares) | (hectares)| Area (%)
CW291 Red Stringybark - Inland Scribbly Gum 39.19 11.81 0.20 30.6
open forest on steep hills in the Mudgee -
northern section of the NSW South Western
Slopes Bioregion (Moderate/Good _Medium)
CW291 Red Stringybark - Inland Scribbly Gum 96.32 18.92 0 19.5
open forest on steep hills in the Mudgee -
northern section of the NSW South Western
Slopes Bioregion (Moderate/Good_Poor)
CW299 Rough-barked Apple - Blakely's Red 2.87 0 0.76 26.5
Gum - Black Cypress Pine woodland on sandy
flats, mainly in the Pilliga Scrub region
(Moderate/Good_Medium)

" Includes relocated Maloneys Road and Transmission Line

The likely direct and indirect impacts on biodiversity have been assessed within this BAR.
Throughout the planning phase, impact avoidance to biodiversity values has influenced Project
design and appropriate mitigation measures have been identified and described to minimise
likely direct and indirect impacts.

The total disturbance footprint of the Project would be approximately 495.67 hectares of which
approximately 381.84 hectares is native vegetation with the remaining 113.83 hectares being
existing cleared land dominated by non-native species. Of the native vegetation to be disturbed
approximately 182.27 hectares classifies as the BC Act listed BGW, of which 147.82 hectares
also meets the classification of the EPBC Act listed BGW. In total approximately 88.18 hectares
(48%) of the BGW comprises only derived grassland and not trees and shrubs which have
already been cleared by past agricultural activities.

The results of the BioBanking Credit Calculator confirm that the following credits are required to
offset the residual impacts of the Project (Mine Site and Pipeline combined).

e 23290 ecosystem credits

e 3669 species credits for Koala

e 9 240 species credits for Ausfeld’s Wattle

e 4010 species credits for Squirrel Glider

e 22 213 species credits for Regent Honeyeater
e 1 152 species credits for Silky Swainson-pea

e 104 species credits for Small Purple-pea

EnviroKey Pty Ltd 9a-3
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The Project would impact habitats for locally occurring threatened biota. The Project could have
a significant impact on Box-Gum Woodland as listed by the EPBC Act and Regent Honeyeater.
However, both appropriate mitigation measures and a biodiversity offset strategy would be
applied should the Project proceed. Further, a range of avoidance measures have been
implemented during the planning phase to minimise the level of impact where possible. Where
impacts are not able to be avoided, a range of detailed mitigation measures are proposed and
these would be implemented. The development and implementation of a biodiversity offset
strategy would meet the requirements of the NSW offset policy for major projects to offset any
potential residual impacts of the Project.

Some revegetation is proposed in addition to the biodiversity offset strategy using native species
consistent with the existing plant communities. While not formally accounted for with the
biodiversity offset or assessment of impact, in the long-term, the areas rehabilitated to native
vegetation would further reduce impacts to biodiversity.
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1. INTRODUCTION
1.1 PROJECT BACKGROUND

EnviroKey was engaged by RWC on behalf of the Applicant to prepare a BAR for the Project
located approximately 26 kilometres east of Mudgee, New South Wales (see Map 1). The Project
was declared an SSD by the NSW Department of Planning and (SSD 5765). Assessment and
approval is being sought from the NSW Minister for Planning and Environment for a
Development Consent under Division 4.7 of Part 4 of the Environmental Planning and
Assessment Act 1979 (EP&A Act).

With the repeal of NSW Threatened Species Conservation Act 1995 (TSC Act) in August 2017,
which was replaced by the NSW Biodiversity Conservation Act 2016 (BC Act) (25 August 2017),
RWC sought advice from the (then) Department of Planning and Environment (DPE) as to the
Biodiversity Assessment pathway for the Project. This was sought given that substantial
environmental assessment (and more specifically substantial biodiversity assessment) in
connection with the preparation of the Environmental Impact Statement (EIS) had been
completed under the TSC Act before the commencement of the BC Act. DPE advised that, for
this Project, the biodiversity assessment could be continued under the former legislation as the
Project is considered a “pending or interim planning application” under clause 27 (1)(d) of Part 7
of the Biodiversity Conservation (Savings and Transitional) Regulation 2017 (the BC
Regulation). As such, the DPE requires an assessment of all biodiversity values as a BAR
prepared under the Framework for Biodiversity Assessment (FBA) (OEH, 2014d, OEH, 2014e).

1.2 THE PROJECT

The Bowdens Silver Project comprises seven principal components, namely:

e a main open cut pit and two satellite open cut pits collectively covering up to
approximately 52 hectares

e aprocessing plant and related infrastructure covering approximately 22 hectares
e awaste rock emplacement (WRE) covering approximately 77 hectares

¢ alow grade ore stockpile covering approximately 14 hectares (9 hectares above
the WRE)*

e an oxide ore stockpile covering 8 hectares
¢ atailings storage facility (TSF) covering approximately 117 hectares

e a southern barrier to provide visual and acoustic protection to properties south of
the Mine Site covering approximately 32 hectares.

The above components would be supported by a range of on-site and off-site infrastructure. The
on-site infrastructure comprises haul roads, water management structures, power/water
reticulation, workshops, stores, compounds and offices/amenities. The off-site infrastructure
comprises a relocated section of Maloneys Road (including a new railway bridge crossing and
new crossing of Lawsons Creek) and a water supply pipeline for the delivery of water from two
mines in the Ulan area.

1 The low grade ore stockpile would be constructed adjacent to but largely upon the northern sections of
the WRE.
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Map 1 Regional Location of the Study Area
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The Project would incorporate conventional open cut pits where overburden/waste rock is
removed from above and around the silver-zinc-lead ore and either used for on-site construction
activities or placed in the out-of-pit WRE or the southern barrier. The mined ore would be
transported by haul trucks to the on-site processing plant where it would be crushed, milled and
processed to liberate the silver, zinc and lead minerals. These minerals would be collected by
conventional froth flotation to produce two concentrates that would be dewatered and
transported off site by truck. The residual materials from processing (tailings) would be pumped
in the form of a slurry to the TSF located to the west of the main open cut pit.

The Project would require a site establishment and construction period of approximately
18 months during which the processing plant and all related infrastructure and the initial
embankment of the TSF would be constructed. Once operational, Bowdens Silver anticipates
the mine would produce concentrates for approximately 15 years. In total, it is proposed the mine
life would be approximately 16.5 years, i.e. from the commencement of the site establishment
and construction stage to the completion of concentrate production. It is envisaged rehabilitation
activities would be completed over a period of approximately 7 years, i.e. from Year 16 to Year
23. The duration of each of the main components throughout the mine life and Project life are
displayed in the following schematic.

YiJobs 001 to 530'429'Post 29 June 2016'Reports'42924 EIS 2019'CAD'Schematic.dwg Layout2-20.12.2019-10:41 AM

- Site establishment and construction stage (1.5 years)

Mining (15.5 years)
Final rehabilitation and
Processing (15 years) Maintenance (7 years)

Progressive (intermittent) rehabilitation (16 years)

2 4 6 8 02 14 16 18 20 2 23
T Mine Life I 7
T Project Life
1.3 REFERRAL TO THE COMMONWEALTH

On 20 December 2018, the Project was referred under the Commonwealth EPBC Act
(EPBC 2018/8372). On 5 April 2019, a delegate of the Commonwealth Minister for the
Environment declared the action to be a ‘controlled action’ for the purpose of the EPBC Act due
to potential adverse impacts on the following controlling provisions under Part 3 of the EPBC Act:

e sections 18 and 18A of the EPBC Act (listed threatened species and communities).

The action is to be assessed under the bilateral agreement with NSW. Accordingly, this
document provides an assessment of those components of the Project which comprise the
action, on the relevant threatened species and communities listed under the EPBC Act.

EnviroKey Pty Ltd 9a-7
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14 CONTEXT OF BIODIVERSITY ASSESSMENT REPORT

The NSW Government has developed a Biodiversity Offsets Policy for Major Projects, including
SSD. As part of an application for a Major Project under the EP&A Act, a proponent must prepare
an EIS that addresses the Secretary’s Environmental Assessment Requirements (SEARS)
provided by the DPE.

The then DPE formally advised that, given substantial environmental assessment (and more
specifically substantial biodiversity assessment) in connection with the preparation of the EIS
occurred before the commencement of the BC Act, the biodiversity assessment could be
continued under the former legislation as the Project is considered a “pending or interim planning
application” under clause 27(1)(d) of Part 7 of the BC Regulation. As such, the DPE require an
assessment of all biodiversity values as a BAR prepared under the FBA).

The SEARSs require the FBA be applied to assess impacts on biodiversity. The FBA outlines the
assessment methodology to quantify and describe the biodiversity values of the development
site, and the biodiversity offsets required for any unavoidable impacts in accordance with the
NSW Biodiversity Offsets Policy for Major Projects. The SEARSs relevant to the BAR and cross
references to where these are addressed in this BAR are tabulated within Annexure 10.

The FBA negates the need to conduct Assessments of Significance under the TSC Act.
However, the FBA requires proponents to identify and assess the impacts on all EPBC Act listed
threatened species and ecological communities that may be on the development site.

1.5 STUDY AREA

The Study Area is located within the Mid-Western Regional Council Local Government Area
(LGA), and the Capertee, Upper Slopes, Kerrabee and Wollemi sub-regions of the former
Central West Catchment Management Authority and former Hunter/Central Rivers, and the
Central Tablelands Local Land Services region. The Study Area has been developed to consider
land tenure at the time of the field surveys. The location of the Study Area is identified on Map 2
and it is approximately 2 141.2 hectares in area, incorporating both the Mine Site, section of
relocated Maloneys Road, and water supply pipeline corridor.

1.6 GENERAL DESCRIPTION OF THE DEVELOPMENT SITE

The BAR Development Site Footprint (“BAR footprint”) (Map 3) is referred to throughout this
report and is defined as the maximum construction and operational disturbance footprint for the
purposes of this BAR and the BOS. In accordance with the BBAM, the BAR footprint was split
into two developments and therefore, two projects in the Biobanking Credit Calculator (BBCC).
The pipeline was assigned as a Linear-based development (0143/2020/5083MP), while the Mine
Site and associated infrastructure areas, including the relocated Maloneys Road and relocated
transmission line was assigned to a Site based development (0143/2020/5088MP).

It should also be noted that the BAR footprint is indicative and may vary slightly following further
detailed mine planning and particularly the detailed design of supporting infrastructure. While it
is likely that some changes to the BAR footprint would be expected over the Project life, any
such changes are expected to be minor and therefore would have no material impact on
biodiversity values.
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Map 3 BAR Footprint
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1.7 ASSESSMENT REQUIREMENTS
This BAR was prepared in accordance with the SEARSs for the EIS. In general, the objective of
this assessment is to:

e Provide an overview of the terrestrial flora and vertebrate fauna of the BAR
Footprint and Study Area;

e provide an assessment of the likely adverse impacts of the Project on terrestrial
flora and fauna including listed threatened species and ecological communities
under the NSW BC Act and EPBC Act;

e describe measures that would be implemented to avoid and mitigate impacts on
terrestrial flora and fauna; and

¢ identify that a BOS is being prepared that would maintain or improve biodiversity
values of the region in the medium to long-term.
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2. METHODOLOGY
2.1 BACKGROUND INFORMATION
2.1.1 Previous Studies

Previous studies have been completed across portions of the Study Area. These were:

e Ecological Australia (ELA) (2014). Biobanking plots/transects datasheets and
vegetation mapping of the proposed Bowdens Silver Mine (ELA, 2014);

e Geoff Cunningham Natural Resource Consultants (2014). Flora Study of the
Proposed Bowdens Silver Mine and Associated Relocation of Maloneys Road, via
Lue, NSW (GCNRC, 2014);

e Biodiversity Monitoring Services (2012) Fauna Survey of Potential Development
Area (BMS, 2012); and

e Biodiversity Monitoring Services (2013) Further Fauna Assessments (BMS, 2013).
All previous studies have collected substantial data throughout the Study Area and have been
considered in the preparation of this BAR. Data from ELA has been incorporated into this BAR
and BioBanking calculations given that it was found to be the most recent, collected in a format

suitable for inclusion into the BAR, and the most representative after on-ground validation by
EnviroKey.

2.1.2 Guidelines and Policies used in the Assessment

The following guidelines and policies were considered in the preparation of this BAR.

o NSW offset policy for major projects (State Significant Development and State
Significant Infrastructure) (NSW Office of Environment and Heritage (OEH)
(OEH, 2014d).

e BioBanking Assessment Methodology (OEH, 2014b).
e NSW Framework for Biodiversity Assessment (OEH, 2014e).

o Department of Environment, Conservation and Climate Change (DECC)
Threatened Species Assessment Guidelines (DECC, 2007).

o Department of Environment and Conservation (DEC) Threatened Species Survey
and Assessment: Guidelines for developments and activities (working draft)
(DEC, 2004).

e Assessors guide to the Biobanking Credit Calculator (OEH, 2012a).

2.1.3 Database Searches

EnviroKey carried out the following database searches for the locality.
e OEH BIioNET Atlas of NSW Wildlife (Map 4 to 8) (OEH, 2020a).
o EPBC Act Protected Matters Search Tool (Annexure 2) (DoEE, 2020).

e OEH Threatened Species Predictor Tool for the Capertee and Wollemi Sub-
regions within the Sydney Basin Bioregion, and the Upper Slopes Sub-region
within the NSW South Western Slopes Bioregion (OEH, 2020c)

9a-12 EnviroKey Pty Ltd



SPECIALIST CONSULTANT STUDIES BOWDENS SILVER PTY LIMITED

Part 9a: Biodiversity Assessment Report - Updated Bowdens Silver Project
Report No. 429/33

Map 4 Previous Threatened Owl and Raptor Records in the Locality
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Map 5 Previous Other Threatened Bird Records in the Locality
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Map 6 Previous Other Threatened Fauna Records in the Locality
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Map 7 Previous Migratory Fauna Records in the Locality
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Map 8 Previous Threatened Flora Records in the Locality
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¢ Mid-Western Regional Local Environmental Plan 2012.

e Bureau of Meteorology Groundwater Dependent Ecosystem Atlas (GDE Atlas).

EnviroKey also reviewed the most recent vegetation datasets for the locality. This being the
State Vegetation Type Map: Central Tablelands Region VIS 4778 version 1.0. The vegetation
mapping was considered when reviewing and validating the vegetation communities of the Study
Area (Map 9to 11).

2.2 LANDSCAPE FEATURES
221 Identifying Landscape Features

Landscape features within the Study Area including the inner and outer assessment circles as
required and defined by BBAM, were determined through reviewing of aerial photography,
relevant GIS and ground-truthing during field surveys. Landscape features that were relevant to
the Study Area and surrounds included:

¢ IBRA bioregions and subregions;
¢ Mitchell landscapes;

e rivers and streams;

e wetlands;

e native vegetation extent; and

e State and Regional Biodiversity Links.

2.2.2 Determining Landscape Value

Determining the ‘Landscape Value’ of the Study Area was calculated by assessment of the
following landscape attributes.

e Percentage of native vegetation cover.
e Connectivity value.
e Paitch size.

This was applied by using all native vegetation visible on aerial images for the purpose of
calculating the landscape score value.

2.2.3 Percentage of Native Vegetation Cover

In accordance with the FBA, the percentage of native vegetation cover was determined by the
current percent native vegetation cover and the future native vegetation cover (i.e. following
disturbance by the Project) within the inner and outer assessment circles. This was carried out
using digital aerial photography interpretation using ArcMap GIS software. Imagery from Google
Earth and as captured by Bowdens Silver, were used to digitise native woody vegetation within
the assessment circles. Further refinement of these areas was carried out following field surveys
where required.
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The inner and outer assessment circles must be at a 1: 10 ratio and one of the combinations
from Table 8 of Appendix 4 of the FBA. For the Linear-based development (the pipeline) a 550-
metre buffer circle was applied to the pipeline. For the Site-based development (the Mine Site
and associated infrastructure), an inner and outer assessment circle was applied and centred
on the portion of the BAR footprint that represents that area of native vegetation most impacted
by the Project (see Map 2).

2.2.4 Connectivity Value

To determine connectivity value, the Project was assessed for the presence of native vegetation
connecting links as well as local, regional or State links as required by the FBA.

Connecting links are present when an area of native vegetation in the Study Area is adjoined to
other areas of native vegetation and is:

e in a moderate to good condition;
¢ has a patch size of greater than one hectare;
e s separated by a distance of less than 100 metres; and

e is not separated by a large waterbody or other large gap, i.e. dual carriageway,
etc.

State and regional biodiversity links are defined as links which have been identified as important
on a State or regional scale by OEH.

2.2.5 Patch Size
A patch is an area of native vegetation that occurs in the Study Area and is in moderate to good

condition. Patches may extend onto adjoining land that is not part of the Study Area. Assessment
of patches was made in accordance with Table 15 of the FBA (OEH, 2014c).
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Map 9 Existing Vegetation Mapping within the Locality
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Map 10 Existing Vegetation Mapping within the Locality
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Map 11 Existing Vegetation Mapping within the Locality
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2.3 FIELD SURVEYS
231 Introduction

EnviroKey employed a series of field survey methods to carry out the field assessments of the
terrestrial biodiversity values of the Study Area over the following five field survey periods.

o 4109 December 2016 (6 days)

e 30 January to 3 February 2017 (5 days)
e 13to 16 November 2017 (4 days)

e 29 January to 3 February 2019 (6 days)
e 3to 7 April 2019 (5 days)

The surveys considered the relevant survey guidelines for general impact assessment and for
specific threatened species. If information was not available on whether or not threatened
species occur within the Study Area, then a precautionary approach was adopted, and species
presence was assumed. This approach is consistent with the FBA and relevant impact
assessment guidelines.

The following subsections provide further detail on the survey methods used and rationale
behind their selection.

2.3.2 Vegetation Communities

Verification of vegetation communities and the presence of TECs, was completed from a
combination of floristic surveys in accordance with the Biobanking Assessment Methodology
(BBAM) as detailed in the FBA (OEH, 2014b, OEH, 2014c) and the BioNet Vegetation
Classification (OEH, 2020b).

Biometric Vegetation Types (BVT) were assigned to vegetation mapping units previously
identified by ELA, and those published BVT for the Central West CMA region. This was done by
comparing the dominant canopy species recorded, the general description of location, soil type
and other attributes as described in the OEH online VIS classification database v2.1
(OEH, 2020b). Vegetation polygons assigned to the ‘moderate-good’ condition category were
also assigned to a sub-condition class of poor, moderate or good to form vegetation zones.
Information to complete these tasks was compiled from the Biometric plot/transect surveys
completed across the Study Area.

EnviroKey also reviewed the most recent vegetation mapping for the locality. This being the
State Vegetation Type Map: Central Tablelands Region VIS_4778 version 1.0. This vegetation
mapping was considered when reviewing and validating the vegetation communities of the Study
Area (Map 9 to 11).
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2.3.3 Biometric Plot/Transect Surveys

The design of an appropriate survey requires careful consideration of survey methods and effort.
The field survey was originally designed using the existing regional vegetation mapping, and
then based on ground-truthing of accessible portions of the Study Area, combined with air
photograph interpretation (API). The number of biometric plot/transect surveys was then
determined in accordance with the BioBanking and FBA methodology (OEH, 2014a,
OEH, 2014c).

A total of 170 Biometric plot/transect surveys were undertaken in accordance with the
Biobanking Methodology and the FBA (81 by ELA and 89 by EnviroKey). A large number was
completed across the Study Area as the location and extent of the BAR footprint was not finalised
until late April 2019. A subset of these plot/transects that were located within the BAR footprint
were then applied to the BioBanking Credit Calculator (BBCC) to meet the number of
plot/transects required. Table 1 and Table 2 provides an overview of the adequacy of the
Biometric plot/transect survey in regard to the Biobanking Methodology and the two BAR
footprints (site-based and linear-based)that was applied to the BBCC.

Table 1

Adequacy of Vegetation Survey for the Bowdens Silver Project —
Site based assessment (Mine Site)

Area within No. of plots/transects

Veg. BAR footprint sampled & entered into
zone (ha) BVT and Condition Class BBCC (& min. required)

1 88.33 CW111 Moderate/Good_Medium 7 (5)

2 64.02 CW111 Moderate/Good_Poor 8 (5)

3 21.80 CW112_ Moderate/Good_Poor 6 (4)

4 21.68 CW217_Moderate/Good_Medium 54)

5 1.04 CW242_Moderate/Good_High 1(1)

6 56.65 CW263_Moderate/Good_High 6 (5)

7 0.77 CW270_Moderate/Good_High 3(2)

8 81.69 CW291 Moderate/Good_High 6 (5)

9 11.81 CW291 Moderate/Good_Medium 5(3)

10 18.92 CW291 Moderate/Good_Poor 33

Table 2
Adequacy of Vegetation Survey for the Bowdens Silver Project —
Linear based assessment (Pipeline)
Area within No. of plots/transects

Veg. BAR sampled & entered into
zone | footprint (ha) | BVT and Condition Class BBCC (& min. required)

1 453 CW111 Moderate/Good_Medium 3(3)

2 2.36 CW111 Moderate/Good_Poor 2 (2)

3 0.20 CW291 Moderate/Good_Medium 1(1)

4 1.24 CW216_Moderate/Good_Medium 2 (1)

5 0.65 CW272_Moderate/Good_Medium 1(1)

6 0.76 CW299 Moderate/Good_Medium 1(1)

7 5.18 CW249 Moderate/Good_DerivedGrassland 3(3)
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These plots/transect plots include a 20 metre by 20 metre full floristic plot, a 20 metre by
50 metre plot identifying the number of hollow-bearing trees and length of fallen timber and a
50 metre transect which was used to collect data on canopy cover, midstorey cover and ground
cover of native and exotic flora species.

The location of all Biometric plot/transects is provided on Map 19 to 26 and the BBAM field raw
data sheets for plot/transects used in the BBCC calculations are included in Annexure 3.

2.34 Threatened Ecological Community ldentification

Any native vegetation community identified within the Study Area was compared to listings of
TECs under the BC Act and EPBC Act. The OEH BioNet Vegetation Information System also
confirms TEC listings for each BVT (OEH, 2020Db).

2.3.5 Random Meander and Threatened Flora Surveys

Whenever travelling between Biometric plot/transect surveys, and any of the fauna surveys,
vegetation community surveys and threatened flora searches were completed.

In addition, a 15-minute search targeting threatened flora by random meander at each of the
EnviroKey Biometric plot/transects was also carried out. This generally resolved in a search area
of about 1 hectare. While the random meander surveys have not been mapped (as they
coincided with the BBAM plot/transects), they have been occurring across the Study Area since
2016. These were carried out over the following survey periods.

e 4109 December 2016 (6 days)

e 30 January to 3 February 2017 (5 days)
e 13to 16 November 2017 (4 days)

e 29 January to 3 February 2019 (6 days)
e 3to 7 April 2019 (5 days)

These surveys have resulted in additional species not recorded during formal surveys being
detected and entered into the species lists for the Study Area.

As detailed in section 2.3.6, additional targeted surveys for threatened flora were also carried
out between 24 and 30 November 2020 (7 days) by AREA Environmental.

2.3.6 Targeted Swainsona surveys

AREA Environmental carried out a targeted Swainsona survey in 2020 after individuals identified
by Bowdens Silver personnel appeared to be the threatened species Swainsona recta.
Swainsona sericea had already been detected within the study area during previous surveys.

The field survey was carried out between 24 and 30 November 2020. No rainfall or adverse
weather conditions effected the field survey results. The field survey targeted all PCT identified
on the BIONET Atlas database as having an association with Swainsona recta as well as any
areas predicted to support the species by the recently developed modelling prepared by AREA
Environmental.
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The scope of the field surveys was to ground truth records of Swainsona recta as identified by
Bowdens Silver environmental staff and to survey other areas of the proposed Mine Site that
may support this or similar species. Only one PCT with a known association with Swainsona
recta as identified on the BioNet database collection is identified in the development footprint.
This is PCT277 Blakelys Red Gum - Yellow Box grassy tall woodland of the NSW South Western
Slopes Bioregion. This PCT was surveyed in full by two suitably qualified and experienced staff
on foot following requisite survey guidelines.

AREA Ecologists also surveyed additional areas within the Mine Site and identified Swainsona
sericea in the development footprint in the following two PCTs.

o PCT277 Blakelys Red Gum - Yellow Box grassy tall woodland of the NSW South
Western Slopes Bioregion and

e PCT 281 Rough-Barked Apple - red gum - Yellow Box woodland on alluvial clay to
loam soils on valley flats in the northern NSW South Western Slopes Bioregion
and Brigalow Belt South Bioregion

These PCTs were also assessed using pedestrian transects.

Other targeted searches undertaken during these surveys included searches for the following
species.

e Euphrasia arguta
e Prasophyllum sp. Wybong

e Prasophyllum petilum Tarengo Leek Orchid

The report by AREA Environmental is provided in full within Annexure 9.

2.3.7 Fauna Surveys

An extensive set of fauna surveys and habitat assessments were also completed. These
included Diurnal bird surveys, Herpetofauna surveys, Camera trap surveys, Call playback
surveys, Spotlighting surveys, Echolocation call recording surveys, Koala transects, scat and
sign searches and Riparian surveys. A description of each survey method is provided below and
the locations of fauna surveys provided on Map 12 and Map 13.

Field surveys were conducted under the authority of a Scientific Licence issued by OEH under
the BC Act and an Animal Research Authority approved by, and in accordance with, the Animal
Care and Ethics Committee (ACEC) of the Director-General of Trade and Investment.

Diurnal Bird Surveys

Surveys to determine the presence and usage of the Study Area by diurnal birds were
conducted. A total of 137 diurnal bird surveys were completed guided by a standardised
technique (Watson, 2003). Surveys were conducted in either the early morning or late afternoon
to coincide with peak bird activity. Observers actively searched for diurnal birds and identified
species by sight and by vocalisation during each 20-minute bird survey. Opportunistic data was
also collected during the field surveys whenever traversing the Study Area.
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These were as follows:

o 4109 December 2016 33 surveys
e 30 January to 3 February 2017 19 surveys
e 13to 16 November 2017 26 surveys
e 29 January to 3 February 2019 25 surveys
e 3to 7 April 2019 34 surveys

Camera Trap Surveys

Motion-activated infrared cameras are well known for their efficiency in detecting fauna species
without the need to set traditional traps (Claridge et al., 2004). RECONYX PC900 HyperFire
Professional High Output motion-activated infrared cameras were activated at five locations
during the December 2016 survey and five locations during the February 2017 survey. Cameras
were set on high sensitivity with five images captured per motion detected. Cameras were
pointed to a bait station containing a chicken wing (a known attractant for Quolls) and sardines
from a can (a known attractant for Rosenberg’s Goanna (Sass et al., 2014)).

Cameras were activated between 4 and 9 December 2017 (5 nights/6 days) resulting in a survey
effort of 25 camera nights/30 camera days, between 31 January and 3 February 2017 (3 nights/4
days) resulting in a survey effort of 15 camera nights/20 camera days. Four cameras were used
in the field survey between 3 and 7 April 2019 (3 nights/4 days) resulting in a survey effort of 12
camera nights/16 camera days. The total survey effort completed using this method is 52 camera
nights/66 camera days.

Herpetofauna Surveys

Herpetofauna (frog and reptile) searches were conducted at 85 sites across the Study Area.
Each site was systematically searched by an experienced ecologist for a period of 30 minutes
for active and inactive animals. Fallen timber, loose bark, tree and ground hollows, and loose
soil were extensively searched (Blomberg and Shine, 1996).

During each survey period, the following herpetofauna surveys were completed:
e 30 January to 3 February 2017 23 surveys
e 13to 16 November 2017 2 surveys

e 29 January to 3 February 2019 26 surveys
e 3to 7 April 2019 34 surveys

Call Playback Surveys

Call playback was conducted to target nocturnal fauna. The target species for this assessment
were the Masked Owl, Barking Owl, Bush Stone Curlew and Koala. Call playback was
undertaken at three sites across the Study Area during both the December 2016 and
February 2017 field surveys. In the December 2016 survey, the three sites were surveyed each
night for the three nights. In February 2017, all three sites were surveyed on one occasion. Call
playback was also carried out in April 2019 at four locations.
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Map 12 Fauna Survey Locations within the Study Area
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Map 13 Fauna Survey Locations within the Study Area
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At each location, the Call playback survey commenced with an initial listening period of 10
minutes. The call of a target species was then transmitted intermittently over a period of five
minutes, following by a five minute listening period. This was then repeated for each target
species. Spotlighting was undertaken at the conclusion of the Call playback, with a minimum of
20 minutes at each site.

Koala Transects and Scat & Sign Searches

In the February 2017 field survey, two Koala transects were carried out. The purpose of these
transects was to follow up on the detection of a single Koala by Bowdens Silver Staff during the
December 2016 field survey by EnviroKey.

Each transect was systematically searched for active and inactive Koalas, their signs (i.e.
scratches on trees) and their scats. Each transect was slowly walking with specific scat searches
every 50 metres. Each transect was carried out in about 2-person hours.

Additional search effort for Koala was also completed during Scat and Sign Searches. A total of
137 Scat and Sign searches for a period of 10 minutes each were also carried out at the
conclusion of every Diurnal bird survey. These were completed as follows:

e 4109 December 2016 33 scat and sign searches
e 30 January to 3 February 2017 19 scat and sign searches
e 13to 16 November 2017 26 scat and sign searches
e 29 January to 3 February 2019 25 scat and sign searches
e 3to 7 April 2019 34 scat and sign searches

The extensive nature of the Koala scat searches provides an excellent understanding of the
potential habitat occupancy through the BAR footprints. The results of this work confirm that
these potential habitats showed no sign of current, or previous occupancy (in terms of the life of
a scat). Given this, only the BVT/PCT in the highest condition that was found to provide habitat
occupancy, and was therefore assigned as a species polygon for Koala.

Spotlighting and Echolocation Call Recording Survey

Spotlighting was undertaken using a hand-held 50W spotlight by two persons for a period of one
person-hour for each survey. A total of three sites were surveyed during the December 2016
and February 2017 field surveys. In addition, vehicular spotlighting was also conducted while
travelling across the Study Area during nocturnal surveys.

While spotlighting, microchiropteran bats were targeted by using a ‘Titley’ Anabat SD1
Echolocation Call Recording Unit coupled to a Personal Digital Assistant for active monitoring.
Survey time along each transect was about 30 minutes. Additionally, a single stationary anabat
unit was activated at a single site for 4 nights during the December 2016 field survey. Maobile
monitoring was also conducted while travelling across the Study Area during nocturnal hours
with the use of an Anabat Car Mount with High Mount Microphone.

The use of Echolocation Call Recording Units is consistent with State and Commonwealth
guidelines for surveying microchiropteran bats.
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All data collected from the Anabat SD1 were then analysed into bat and non-bat origin files.
These files were then analysed using the software package AnalookW guided by ‘Bat Calls of
New South Wales: Region based guide to echolocation calls of microchiropteran bats’ (Pennay
et al.,, 2004) and the EnviroKey reference call collection. Members of the Nyctophilus genus
could not be identified to species level due to a lack of differentiation between species and are
identified to genus level only. Anabat analysis was conducted by Principal Ecologist Steve Sass,
who has analysed more than 100 000 files from across western and central NSW.

A call was defined as a sequence of three or more consecutive pulses of similar frequency. Due
to variability in the quality of calls and the difficulty in distinguishing some species the
identification of each call was assigned a confidence rating as follows.

D = Definite: Species identification not in doubt.

PR = Probable: Call most likely to represent a particular species, but there exists
a low probability of confusion with species of similar call types.

PO = Possible: Call characteristics are comparable with the species, but there
exists a reasonable probability of confusion with one or more similar bat species
or the quality or length of call prohibits a confident identification.

Those calls unable to be identified due to poor call quality resulting in a lack of diagnostic
features were assigned ‘Unidentifiable’.

Scat and Sign Search

Two dedicated track and scat transect searches were completed across the Study Area, as well
as an additional 137 Scat and Sign searches for a period of 10 minutes each were carried out
at the conclusion of every Diurnal bird survey. Any track and scat of interest observed during the
field survey while undertaking other survey methods, was inspected. In the case of scats,
identification was made using ‘Tracks, Scats and Other Traces: A field guide to Australian
Mammals’ (Triggs, 2008). Where identification was in doubt, a sample was collected and sent
to the author of that guide and scat specialist Barbara Triggs for further analysis.

Riparian Survey

Six sites were selected apriori for the February 2017 field survey on the basis of EnviroKey’s
existing knowledge of the Study Area and the relative representativeness of riparian habitats
present. Each site was visually assessed for the presence of native and exotic flora, and fauna
habitats, with a particular emphasis on the interface between land and water (in accordance with
the definition of riparian vegetation).

2.3.8 Fauna Survey Effort

Fauna survey effort was focused on the basis of vegetation communities and potential habitat
for threatened flora and fauna within the Study Area. A summary of the field survey effort for
each survey method is provided (
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Table 4). Fauna survey effort was guided by the Threatened Biodiversity Survey and
Assessment: Guidelines for Developments and Activities (working draft) (DEC, 2004) taking into
consideration the size of the Study Area and the vegetation communities and fauna habitats
present. The diverse range of survey methods used in this study and the survey effort conducted
confirms that overall, this assessment is consistent with OEH guidelines.

Weather conditions during the field survey were considered conducive to detecting all fauna
species including threatened fauna. Data from Bowdens Silver weather station (METO1) is
presented (Table 3).

Table 3
Weather conditions during the field surveys from the Bowdens Silver Weather Station
(METO01: GDA Zone 55 770080E 6385069N)

Date Min Temp (degrees C) | Max Temp (degrees C) Rainfall (mm)
04/12/16 11.9 33.6 -
05/12/16 17.8 34.0 -
06/12/16 17.1 27.8 1.8
07/12/16 135 27.4 1.8
08/12/16 11.4 32.1 -
09/12/16 6.0 215 -
30/01/17 17.4 35.9 -
31/01/17 18.8 37.9 -
01/02/17 20.7 37.5 12.8
02/02/17 20.2 28.5 0.2
03/02/17 19.6 29.9 -
13/11/17 5.9 24.3 19
14/11/17 10.0 24.2 0.2
15/11/17 7.9 26.7 -
16/11/17 11.0 18.6 3.8
29/01/19 18.6 33.6 0.2
30/01/19 211 28.6 -
31/01/19 19.2 317 -
01/02/19 17.4 22.8 -
02/02/19 17.9 26.6 -
03/02/19 14.7 31.8 -
03/04/19 7.72 23.7 -
04/04/19 8.13 22.7 -
05/04/19 10.2 20.6 -
06/04/19 9.85 25.0 -
07/04/19 8.67 27.2 -
9a-32 EnviroKey Pty Ltd




SPECIALIST CONSULTANT STUDIES
Part 9a: Biodiversity Assessment Report - Updated

BOWDENS SILVER PTY LIMITED
Bowdens Silver Project
Report No. 429/33

Table 4

Summary of Fauna Survey Type, Effort and Target Fauna Conducted for this Assessment

Survey Type

Total Survey Effort

Diurnal Birds

137 locations for 20 minutes each. Total survey effort was 2,740 minutes

Camera Trap

December 2016: Five sites over 5 nights/6 days resulting in 25 camera nights /

Surveys 30 camera days.
February 2017: Five sites over 3 nights/4 days resulting in 15 camera nights /
20 camera days.
April 2019: Four sites over 3 nights/4 days resulting in 12 camera nights and
16 camera days.
Total survey effort: 52 camera nights/66 camera days.
Herpetofauna 85 sites in total for 30 minutes each. Total survey effort 2 550 person minutes
Survey
Call Playback December 2016: Three sites in total. Three sites were surveyed each night for

3 nights (9 surveys).

February 2017: Three sites in total. Three sites surveyed on one occasion.
April 2019: Four sites each surveyed on one occasion.

Total survey effort: 16 hours.

Koala Transects
and Scat and Sign
Searches

February 2017: Two transects each taking 2 person hours. Total survey effort,
4 person hours.

December 2016: 33 scat and sign searches
Jan/Feb 2017: 19 scat and sign searches
November 2017: 26 scat and sign searches
Jan/Feb 2019: 25 scat and sign searches
April 2019: 34 scat and sign searches

Spotlighting &
Echolocation Call
Recording

At Call Playback Sites: During each of the 16 survey occasions, 20 minutes of
spotlighting was completed at the conclusion of call playback. Total survey effort
was 320 minutes.

December 2016 & February 2017: At three sites, 1 person hour of spotlighting
and echolocation call recording. 2 person hours per survey period, giving a total
of 6 person hours of spotlighting and echolocation call recording.

December 2016: A single Anabat detector was placed beside a dam over
4 nights.

April 2019: 2 person hours of spotlighting/echolocation call recording was carried
out at four locations giving a total of 8 person hours.

Total echolocation call recording survey effort: 22 recording hours plus 4 nights
of recording

Total spotlighting survey effort: 20 person hours.

Scat and Sign
Search

137 searches totalling 10 minutes each. Total survey effort: 1 370 minutes

Riparian Surveys

6 sites over 30 minutes each. Total survey effort: 180 minutes

EnviroKey Pty Ltd
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2.3.9 Field Survey Personnel

This BAR was led by Mr. Steve Sass (Principal Ecologist, B.App.Sci (Env.Sci) (Hons),
Grad.Cert.CaptVertMngt (CSU)) of EnviroKey. Mr Sass is an accredited Biobanking Assessor
(accreditation no. 0143). Field surveys were conducted by suitably qualified and experienced
personnel. Previous studies are included within the BAR and these were also prepared by
suitably qualified and experienced personnel. Details of all personnel and their role in the
preparation of the BAR are provided (see Annexure 1).

2.3.10 Nomenclature

Nomenclature used within this report follows Morcombe (2004) for birds, Menkhorst & Knight
(2010) for mammals (except bats) and for bats, Churchill (2008). For frogs, the latest field guide
is used (Tyler and Knight, 2009) and for reptiles, the field guide to the reptiles of NSW (Swan et
al., 2004) with modifications due to recent taxonomic revisions where required (Sass, 2011b,
Sass, 2011a). For flora, plants were identified using keys and nomenclature in the online version
of Flora of NSW (PlantNET, 2019). Where known, changes to nomenclature and classification
have been incorporated into the results.

Where no common name is provided with these texts, a generally accepted name is used.

2.3.11 Limitations

A common limitation of many biodiversity studies is the short period of time in which they are
conducted. When combined with a lack of seasonal sampling this can lead to either low detection
rates or false absences being reported. This is also particularly relevant to highly mobile species
that may not have been in the Study Area at the time of the field surveys. However, the field
survey for this BAR was extensive and comprehensive and the results are indicative of the likely
flora and flora species that utilise the habitats of the Study Area. Conversely, some species that
may use the Study Area from time to time may not have been recorded, but these were outside
of the field surveys.

Plot locations were recorded with hand-held GPS units, which can have location errors of up to
30 metres in some conditions. While it is noted that vegetation floristic plots provide an indicative
flora species list, these are not exhaustive of the species present in the entire Study Area. The
floristic surveys and biometric plots were largely conducted within the optimal survey period for
most flora.

For some portions of the proposed water pipeline, land access agreements were not in place at
the time of the field surveys. In this instance, a combination of air photo interpretation, ‘over the
fence’ survey and the use of existing data, was used qualitatively to ‘best-guess’ the BVT and
presence of TEC in those portions.
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3. LANDSCAPE FEATURES

3.1 IBRA BIOREGIONS AND SUBREGIONS

The Study Area is located within two Bioregions; the Sydney Basin Bioregion which extends
north to the Hunter Valley, west to Mudgee and south to Batemans Bay, and the NSW South
West Slopes Bioregion which extends south to near Albury (Thackway and Creswell, 1995,
NPWS, 2003a). The Sydney Basin bioregion extends over the Mine Site and part of the water
supply pipeline corridor, while the NSW South Western Slopes Bioregion, Upper Slopes
Subregion is present at the very south of the Maloneys Road re-alignment, and for about two-
thirds of the water supply pipeline corridor.

The Wollemi Subregion of the Sydney Basin Bioregion occurs in the north of the Mine Site, and
the northern portion of the water supply pipeline corridor, while the Capertee Subregion extends
across the majority of the Mine Site.

A third bioregion, the Brigalow Belt South Bioregion, is located about 100 metres west of the
northern extent of the water supply pipeline corridor.

3.2 MITCHELL LANDSCAPES

Seven Mitchell Landscapes occur within the Study Area (Mitchell, 2002). These being Talbragar-
Upper Macquarie Terrace Sand, Upper Goulburn Valleys and Escarpment, Cope Hills Granite,
Capertee Plateau, Gulgong Ranges, Cudgegong Channels and Floodplains and Wollemi
Ranges (Map 14). An additional Mitchell Landscape; Sydney Basin Diatremes, occurs within the
outer assessment circle but is outside the Study Area and BAR footprint.

With seven Mitchell Landscapes occurring within the Study Area, the landscapes and soils are
generally complex and likely to be overlapping. The following descriptions have been sourced
from the detailed work of Mitchell (2002).

In the Capertee Plateau landscape, wide valleys, low rolling hills below sandstone cliffs on
Permian conglomerates, sandstones, and shales with coal occur at the base of the Sydney Basin
and on exposure of underlying Devonian shale, siltstone or quartzite. General elevation is
between 800 and 1 000 metres AHD with local relief generally between 100 and 120 metres.
Shallow stony texture-contrast soil profiles occur, usually with gritty well drained A-horizons, over
tough yellow or grey poorly drained clays. Boulder debris with a clay matrix occurs below cliffs
with organic sand in swamps.

The Gulgong Ranges landscape is characterised by strike ridges with steep slopes and long
debris aprons on complexly folded steep dipping Silurian lithic sandstone, quartzite and phyllite,
Devonian sandstone, siltstone, shale, rhyolite and dacite. Elevation is generally between 550
and 980 metres AHD with local relief around 350 metres.

The Wollemi Ranges landscape is characterised by strongly undulating ranges and dissected
plateaus on horizontal Triassic quartz and lithic sandstones, conglomerate and some shale.
Generally, elevation is between 300 and 800 metres AHD with a local relief of 200 metres.
Extensive rock outcrops can occur with thin sandy soils in joint crevices and on benches.
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Map 14 Mitchell Landscapes in the locality
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Steeper slopes below plateau remnants occur with iron cemented gravels, gradational yellow
earth and yellow texture-contrast profiles.

The Cudgegong Channels and Floodplains landscape occurs as channels, floodplains and
terraces on Quaternary alluvium, with a general elevation of between 450 and 600 metres AHD.
Local relief is relatively minor and generally around 30 metres. Undifferentiated loam and sandy
loam occurs on the floodplains, dark gradational loams on low terraces and red-yellow texture-
contrast profiles on high terrace remnants against steep hill slopes.

The Cope Hills Granite is characterised by undulating and rolling hills on Carboniferous granite,
with a general elevation between 500 and 740 metres AHD with a local relief of 150 metres.
Gritty gradational red earth and red texture-soils occur in this landscape.

The Upper Goulburn Valleys and Escarpment occurs as steep hills and sandstone escarpments
with cliffs, rock outcrops and long debris slopes on Permian and Triassic quartz sandstone, lithic
sandstone, conglomerate and shale. It generally occurs at an elevation of 250 to 700 metres
AHD and has a local relief of 250 metres. Soils in this landscape are rubbery textured and harsh
texture-contrast soils.

The Talbragar — Upper Macquarie Terrace Sands and Gravels occurs at a general elevation of
between 350 and 500 metres AHD, with a minor local relief of 30 to 40 metres. This landscape
is found on sandy Quaternary alluvial sediments on the floodplain and terraces of the Talbragar
River. Soil profile is red-brown and red-yellow earthy sands with some yellow texture-contrast
soils on the valley margins.

3.3 RIVERS AND STREAMS

The Mine Site has a number of streams classified as Order 1 to Order 4 or greater (Map 16).
Hawkins and Lawsons Creeks (4" order or greater) appear to be intermittent, with aquatic habitat
consisting of a series of disconnected pools following extended periods of low rainfall. Many of
the tributaries flowing through the Mine Site were not flowing despite recent rainfall and are
probably highly ephemeral (Cardno, 2020) and are considered 3, 2" or 1%t order streams.
Within the BAR footprint (Mine Site), these streams would be removed so no riparian buffer is
applied. In general, riparian vegetation has been either previously removed, or significantly
altered by past agricultural activity, based on EnviroKey’s assessment of these landscape
features.

The riparian zone (or riparian area) is the interface between land and water. Riparian vegetation
is the term used to describe the plants growing on the water’s edge, the banks of rivers and
creeks and along the edges of wetlands (DPI, 2017). With the association of water, riparian
vegetation often has affinities with the requirement for water dependence, such as flooding River
Red Gums, or vegetation that prefers to grow in consistently wet soils. Riparian vegetation
throughout the proposed Mine Site and directly adjacent is largely dominated by introduced
grasses with little or no native vegetation present. At some locations, Rough-barked Apple and
various Eucalypts occur. However, these species are not confined to riparian areas, and
throughout the Study Area, can be seen growing in various landscape positions, often well away
from a permanent or ephemeral watercourse. In some of the watercourse, native aquatic flora is
present. These comprises mostly ‘weedy’ species such as Native Reed and Cumbungi.

Photographic examples of riparian areas and riparian vegetation are shown in Plate 1.
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Plate 1 Examples of riparian areas and riparian vegetation throughout the Study Area

Along the proposed water supply pipeline corridor, two major creeks occur- Stony Creek which
then flows into Cooyal Creek and Moolarben Creek which are also likely to 4" Order or greater
(Map 15). Stony Creek flows east to west while Moolarben Creek flows from south to north and
eventually into the Goulburn River at Ulan. In general, riparian vegetation has been either
previously removed, or significantly altered by past agricultural activity and erosion, based on
our assessment of these landscape features. The pipeline traverses’ 1%t, 2" or 3" order streams
on up to 26 occasions, although no detailed analysis has been performed. No buffer distances
are applied to any waterway given that the BAR footprint for the pipeline traverses each feature.
It is likely that any impacts would be from directional drilling by underboring each waterway.
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3.4 CAVES, OVERHANGS, CREVICES, CLIFFS AND ESCARPMENTS

The BAR footprints are largely devoid of caves, overhangs, crevices, cliffs or escarpments. The
Aboriginal and Historical Cultural Heritage Assessment prepared by Landskape Natural and
Cultural Heritage Management (2020) identifies a rock shelter (identified as BL44). The rock
shelter is within a tor, or rock outcrop, and is described as having a floor area of about 3m x 4m
(p62). While this specific rock shelter has not been visited as part of this BAR, the general
location has been traversed, and EnviroKey recorded a number of threatened bird species in
this location. The general area was not deemed as having any significant value for biodiversity
at the time of the inspection and the boulders were large with little, if any cracking.

The report also identifies two ‘shallow pits’ thought to be the beginnings of abandoned attempts
to dig mine shafts. Both diggings have been inspected by EnviroKey ecologists who found that
they do not provide any mine shaft habitat that could be suitable for roosting microchiropteran
bats given their shallow nature (less than 1 metre) and being full of water.

To the north of the BAR footprint (Mine Site) a number of potential cliff lines could contain small
caves, crevices and overhangs suitable for microchiropteran bats. The general location of these
features is provided in Map 17.

3.5 WETLANDS

There are no important or local wetlands relevant to the Study Area. There are no SEPP 14
wetlands in the Study Area, and no SEPP 14 wetlands would be affected by the Project.

3.6 POTENTIAL GROUNDWATER DEPENDENT ECOSYSTEMS

A review of the Atlas of Groundwater Dependent Ecosystems (GDE) revealed that aquatic,
terrestrial and subterranean GDE occur within the Study Area. As this BAR focuses on terrestrial
ecosystems, focus has been placed be upon the terrestrial GDE.

The Atlas of GDE maps both low potential and high potential GDE within the Study Area (see
Map 18). No known GDEs have been mapped within the Study Area. The information presented
correlates low potential GDE as those vegetation communities on mid and upper slopes, with
the Atlas characterising Red Stringybark and Inland Scribbly Gum as a vegetation community
with low potential GDE. Areas containing species such as Blakely’s Red Gum and Yellow Box
are identified as potential vegetation communities with a high potential GDE.

In general, vegetation communities that are most likely to interact with GDE are those forming
part of the riparian zone. Native vegetation is all but absent in the riparian areas (see
Section 3.3), and it is likely that the vegetation remaining are not obligate phreatophytes.
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Map 15 Watercourses and Wetlands in the locality

Watercourse (minor)

NSW Wetlands 2006

Data sources:

Mapping date: 21/9/2020 Study area, assess circles/buffers: Envirokey.
N Wetlands 2006: DPIE spatial data online.
Watercourses (Dubbo 250K): Geoscience Aust online. H
ML I L I 1Km A Aerial image: SIX (NSW Govt). @ E nV| I‘O Key
05 2 3 4 5 Datum, proj: GDA94, MGA z55. www.envirokey.com.au
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Map 16 Stream ordering within and adjacent to the Mine Site
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Map 17 Potential cliff lines near the BAR footprint (Mine Site)
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Map 18 Potential Groundwater Dependent Ecosystems
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3.7 CONNECTIVITY VALUES

No formal State or regional biodiversity link is present within the Study Area, therefore none
would be affected should the Project proceed.

Local wildlife corridors do exist at a smaller scale. The Mid-Western Regional Local
Environmental Plan 2012 identifies that portions of the Study Area are of ‘Moderate Biodiversity

Sensitivity’ and ‘High Biodiversity Sensitivity’ with large portions in the north of the Study Area
of no biodiversity sensitivity.

Connectivity value scores entered into the BBCC are detailed in Table 5.

Table 5
Connectivity Value Scores
Attribute Before Development After Development
Mine Site — Site-based assessment
Connectivity width class >100m-500m 0-5m
Connectivity overstorey PFC* > 25% of lower BM No native overstorey
condition

Connectivity midstorey condition | PFC* midstorey/ground cover No midstorey/ground cover
>50% of lower BM

Pipeline — Linear-based assessment
Connectivity width class No link
Area/Perimeter ratio 46 44
*Projected Foliage Cover
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3.8 LANDSCAPE VALUE SCORE

The Project has both Site-based impacts and linear impacts and while it was decided to assess
the landscape value score as a Site-based development in the BBAM Credit Calculator (BBCC)
as the majority of the impacts are at the Mine Site, rather than the linear water pipeline, BCD
requested that the project be assessed using two projects in the BBCC. For the pipeline, a 550
metre ‘buffer’ was created and assessed using the approach detailed by the Lineal Module of
the FBA (see Section 2.2.3) while for the site-based assessment, two landscape circles were
created, a 200ha assessment circle and a 2 000ha circle.

Table 6 provides the native vegetation cover before and after the proposed disturbance for Mine
Site (site-based assessment), and the native vegetation percent class entered into the BBCC as
defined by the FBA, while

Table 7 relates to the pipeline (linear-based assessment).

The landscape value score for the Study Area is 30.0 as calculated by the BBCC for the Mine
Site, while the landscape value score for the Study Area for the Pipeline was 4.5.

Table 6
Native Vegetation Cover in Assessment Circles for the Mine Site (site-based assessment)
Before Development After Development
Area of Native Area of Native
Native Native vegetation Native Native vegetation
Assessment | vegetation | vegetation percent vegetation | vegetation percent
Circle (ha) cover (%) class (ha) cover (%) class
Outer 1,642 82 80-90 1,317 64 60-70
Inner 188.1 94 90-100 45.7 23 20-30
Table 7
Native Vegetation Cover in Assessment buffer for the pipeline (linear-based assessment)
Before Development After Development
Area of Native Area of Native
Native Native vegetation Native Native vegetation
vegetation | vegetation percent vegetation | vegetation percent
Assessment (ha) cover (%) class (ha) cover (%) class
550m buffer | 1 952.86 32.92 30-35 1937.73 32.66 30-35
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4. NATIVE VEGETATION

4.1 VEGETATION ZONES

Comprehensive field surveys revealed 11 BVT within 14 vegetation zones occur within the Study
Area. Each vegetation zone is described within this chapter based on their respective vegetation
condition (Moderate/Good_high, Moderate/Good_medium, Moderate/Good_poor). The extent
and distribution of each BVT and vegetation zone are detailed on Map 19 to Map 29. This section
provides a description of each, a floristic summary and photographic example. A summary of
the extent of each BVT within both the Study Area and BAR footprint is provided in Table 8.

Table 8
Summary of BVT / PCT Areas within the Study Area and BAR Footprint (Mine Site and Pipeline)
BAR BAR
Study | Footprint |Footprint
Area |_Mine® |- Pipeline
(ha) |Site (ha) [(ha)
BVT PCT Condition
CW 111* Rough-barked Apple — Red Gum — Yellow 281 | Moderate / 336.30 88.33 4.53
Box woodland on alluvial clay to loam soils on valley Good_medium
flats in the northern NSW South Western Slopes
Bioregion and Brigalow Belt South Bioregion Moderate / 201.71 64.02 2.36
Good_poor
CW 112* Blakely’s Red Gum — Yellow Box grassy tall 277 | Moderate / 273.15 21.80 0
woodland of the NSW South Western Slopes Bioregion Good_poor
CW 216* White Box grassy woodland in the upper 266 | Moderate / 9.18 0 1.24
slopes sub-region of the NSW South Western Slopes Good_medium
Bioregion
CW217 White Box shrubby open forest on fine grained | 273 | Moderate / 69.42 21.68 0
sediments on steep slopes in the Mudgee region of the Good_medium
central western slopes of NSW
CW 242 Blue-leaved Stringybark open forest of the 325 | Moderate / 71.86 1.04 0
Mudgee region NSW central western slopes Good_high
CW 249 Derived grassland of the NSW South 796 | Moderate / 21.87 0 5.18
Western Slopes Good_poor
CW 263 Inland Scribbly Gum grassy open forest on 324 | Moderate / 102.57 56.65 0
hills in the Mudgee Region, NSW central western Good_high
slopes
CW 270 Mugga lronbark — Red Box — White Box — 358 | Moderate / 3.2 0.77 0
Black Cypress Pine tall woodland on rises and hills in Good_high
the northern NSW South Western Slopes Bioregion
CW 272 Narrow-leaved Ironbark — Black Cypress 468 | Moderate / 2.59 0 0.65
Pine +/- Blakely’s Red Gum shrubby open forest on Good_medium
sandstone low hills
CW 291 Red Stringybark — Inland Scribbly Gum open 323 | Moderate / 420.69 81.69 0.21
forest on steep hills in the Mudgee — northern section Good_high
of the NSW South Western Slopes Bioregion Moderate / 39.19 11.81 0.20
Good_medium
Moderate / 96.32 18.92 0
Good_poor
CW 299 Rough-barked Apple — Blakely’s Red Gum — | 401 | Moderate / 2.87 0 0.76
Black Cypress Pine woodland on sandy flats, mainly Good_medium
in the Pilliga Scrub region
Total 1 650.91 366.71 15.13
* Meet the definition of BGW, a Threatened Ecological Community.
" Includes relocated Maloneys Road and Transmission Line
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41.1 CW 217 White Box Shrubby Open Forest on Fine Grained Sediments

on Steep Slopes in the Mudgee Region of the Central Western Slopes
of NSW (Moderate/Good_medium)

Vegetation formation: Shrubby sub-formation

Vegetation class: Western Slopes Dry Sclerophyll Forests

BVT: CW217. A summary of the floristic diversity is provided in Table 9. A photographic example
is provided in Plate 2.

PCT: 273

Conservation status: Nota TEC

Estimate of percent cleared: 60% (Central West)

Condition: Moderate/Good_Medium. Occurs on upper slopes and ridges. Overstorey cover is
>25% of the lower benchmark for the community, as the canopy has generally been thinned,
occasionally remaining intact or comprising regrowth. The shrub layer is often thinned, with the
understorey generally dominated by native grasses and other groundcovers. However, exotic
pasture species and typical farm weeds are common throughout, especially around stock
camps. A Tree-of-Heaven infestation occurs in the vicinity of coordinates 767700 E, 6386350 N
(MGA zone 55).

Extent in the Study Area: 69.42ha

Extent in the BAR Footprint (Mine Site): 21.68ha

Extent in the BAR Footprint (Pipeline):  Oha

Plots completed in vegetation zone (BAR footprint): EK4, EK5, EK11, ELA17, ELASS.

Table 9
Summary of the Floristic Diversity within CW 217 White Box Shrubby Open Forest on Fine
Grained Sediments on Steep Slopes in the Mudgee Region of the Central Western Slopes of NSW
(Moderate/Good_medium)

Structure Av. Height & |Av. Cover & |Typical Species
range (m) range (%)
Trees 18 22.5 White Box, Red Stringybark (E. macrorhyncha), Black
13-23 837 Cypress Pine (Callitris endlicheri), Rough-barked Apple
(Angophora floribunda), Inland Scribbly Gum (E. rossii).
Shrubs/small 4.1 6.5 Cassinia spp., Hickory Wattle (Acacia implexa),
trees 1.2-7 2-11 Tablelands Wattle (A. caesiella), Native Blackthorn

(Bursaria spinosa), Tree Violet (Melicytus dentatus), Sticky
Daisy-bush (Olearia elliptica), Black Cypress Pine.
Groundcovers 0.5 74 Natives:

0.1t0 0.7 46 - 90 Weeping Grass (Microlaena stipoides), Ringed Wallaby
Grass (Rytidosperma caespitosum), Common Wheatgrass
(Elymus scaber), Tufted Hedgehog Grass (Echinopogon
caespitosus), Shorthair Plumegrass (Dichelachne
micrantha), Speargrass (Austrostipa sp.), Hoary Guinea
Flower (Hibbertia obtusifolia), Stinging Nettle (Urtica
incisa), Trailing Speedwell (Veronica plebeia), Kidney
Weed (Dichondra repens), Stinking Pennywort
(Hydrocotyle laxiflora), Bidgee-widgee, Native Geranium,
Rock Fern.

Exotics:

Spear Thistle (Cirsium vulgare), Catsear (Hypochaeris
radicata), Narrow-leaved Clover (Trifolium angustifolium),
Rat’s Tail Fescue (Vulpia myuros), St John’s Wort
(Hypericum perforatum), Silvery Hairgrass (Aira
caryophyllea).

Vines/climbers - <1% Slender Tick-trefoil, Twining glycine
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Map 19 Biometric Vegetation Types within the Study Area — Reference Areas 1to 3
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Map 20 Biometric Vegetation Types within the Study Area — Reference Areas 4 and 5
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Map 21 Biometric Vegetation Types within the Study Area — Reference Areas 6 and 7
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Map 22 Biometric Vegetation Types within the Study Area — Reference Area 8
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Map 23 Biometric Vegetation Types within the Study Area — Reference Areas 9 and 10
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Map 24 Biometric Vegetation Types within the Study Area — Reference Areas 11 and 12
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Map 25 Biometric Vegetation Types within the Study Area — Reference Areas 13 and 14
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Map 26 Biometric Vegetation Types within the Study Area — Reference Area 15
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Map 27 Biometric Vegetation Types within the Study Area — Reference Areas 16 and 17
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Map 28 Biometric Vegetation Types within the Study Area — Reference Area 18
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Map 29 Biometric Vegetation Types within the Study Area — Reference Area — Mine Site
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Plate 2 A Photographic Example of CW 217 White Box Shrubby Open Forest on Fine Grained
Sediments on Steep Slopes in the Mudgee Region of the Central Western Slopes of

NSW (Moderate/Good_medium)

4.1.2 CW 112 Blakely’s Red Gum - Yellow Box Grassy Tall Woodland of
the NSW South Western Slopes Bioregion (Moderate/Good_poor)

Vegetation formation: Grassy Woodlands
Vegetation class: Western Slopes Grassy Woodlands

BVT: CW 112. A summary of the floristic diversity is provided in Table 10. A photographic
example is provided in Plate 3.

PCT: 277

Conservation status: Box-Gum Woodland (BC, EPBC)

Estimate of percent cleared: 95% (Central West)

Condition: Moderate/Good_poor. Comprises grazing land (and the railway easement on Lue
Road) with scattered remnant and regrowth paddock trees. Overall, overstorey cover is only
slightly >25% of the lower benchmark for the community. The understorey rarely contains native
shrubs or regenerating eucalypts. Mature trees are uncommon, with most comprising regrowth.
The groundcover layer is often dominated by exotic pasture grasses and other weeds typically
found in grazing land, a number of the more hardy native grasses persist in low/moderate
density.

Extent in the Study Area: 273.15ha

Extent in the BAR Footprint (Mine Site): 21.80ha

Extent in the BAR Footprint (Pipeline): Oha

Plots completed in vegetation zone (BAR footprint): EK15, ELA21, ELA42, ELA58, ELAGS,
ELAG9.
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Table 10

Summary of the Floristic Diversity within CW 112 Blakely’s Red Gum — Yellow Box Grassy Tall
Woodland of the NSW South Western Slopes Bioregion (Moderate/Good_poor)

Structure Av. Height & |Av. Cover |Typical Species
range (m) & range (%)
Trees 14 5 Yellow Box, Blakely’s Red Gum (E. blakelyi), Rough-
8-20 0-10 barked Apple, rarely Apple Box (E. bridgesiana),
Shrubs/small 4.5 2 Black Cypress Pine, Hickory Wattle.
trees 2-7 0-20
Groundcovers 0.5 76 Natives:

0.1t00.7 44 - 100 Wattle Mat-rush (Lomandra filiformis),

Red Grass, Tussock (Poa labillardierei), Common
Wheatgrass, Kangaroo Grass (Themeda triandra),
Weeping Grass, Shorthair Plumegrass, Corrugated Sida
(Sida corrugata), Yellow Burr-daisy (Calotis lappulacea),
Swamp Dock (Rumex brownii), Clustered Everlasting
(Chrysocephalum semipapposum), Purple Burr-Daisy
(C. cuneifolia), Small St John’s Wort (Hypericum
gramineum).

Exotics:

Rat’s-tail Fescue, Narrow-leaved Clover, Lamb’s
Tongues (P. lanceolata), Oats (Avena sp.), White
Horehound (Marrubium vulgare), Skeleton Weed
(Chondrilla juncea).

Vines/climbers - <1% Slender Tick-trefoil

Plate 3 A Photographic Example of CW 112 Blakely’s Red Gum - Yellow Box Grassy Tall
Woodland of the NSW South Western Slopes Bioregion (Moderate/Good_poor)
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4.1.3 CW 111 Rough-barked Apple — Red Gum - Yellow Box Woodland on

Alluvial Clay to Loam Soils on Valley Flats in the Northern NSW
South Western Slopes Bioregion and Brigalow Belt South Bioregion
(Moderate/Good_medium)

Vegetation formation: Grassy Woodlands

Vegetation class: Western Slopes Grassy Woodlands

BVT: CW 111. A summary of the floristic diversity is provided in
. A photographic example is provided in Plate 4.

PCT: 281

Conservation status: Box-Gum Woodland (BC, EPBC)
Estimate of percent cleared: 67% (Central West)

Condition: Moderate/Good_Medium. This community typically occurs on more fertile soils of
valley floors and footslopes. This vegetation zone (Moderate/Good _medium) comprises the
more densely timbered remnants on grazing land and in roadside verges. On the poorer soils at
the northern extremity of the pipeline, it only occurs along creek lines, becoming increasingly
common in a southerly direction. Larger trees mostly occur along roadsides, with paddock
remnants often comprising regrowth. The understorey rarely contains native shrubs and
occasionally contains regenerating eucalypts. The groundcover layer is often dominated by
exotic pasture grasses and other weeds typically found in grazing land, but occasional patches
exist where native groundcover density and species richness can be considered relatively high.

Extent in the Study Area: 336.30ha
Extent in the BAR Footprint (Mine): 88.33ha
Extent in the BAR Footprint (Pipeline):  4.53ha

Plots completed in vegetation zone (BAR footprint): EK6, EK8, EK12, EK44, EK45, EK50,
EK51, EK52, EK53, EK54, EK55, EK59, ELA11, ELA24, ELA28, ELAGG.

Plate 4 A Photographic Example of CW 111 Rough-barked Apple — Red Gum - Yellow Box
Woodland on Alluvial Clay to Loam Soils on Valley Flats in the NSW South Western
Slopes Bioregion and Brigalow Belt South Bioregion (Moderate/Good_medium)
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Table 11
Summary of the Floristic Diversity within CW 111 Rough-barked Apple — Red Gum - Yellow Box
Woodland on Alluvial Clay to Loam Soils on Valley Flats in the NSW South Western Slopes
Bioregion and Brigalow Belt South Bioregion (Moderate/Good_medium)

Av. Cover
Av. Height & |& range
Structure range (m) (%) Typical species
Trees 17.5 20 |Yellow Box, Rough-barked Apple, Blakely’s Red Gum,
8-27 11 —32 | White Box, Kurrajong (Brachychiton populneus),

occasionally E. macrocarpa (Western Grey Box) in
mid/northern section of pipeline.

Shrubs/small 3 7 Tree Violet (M. dentatus), Black Cypress Pine, Hickory
trees 1-5 0-10 |Wattle, Stiff-leaf Wattle (A. obtusifolia), Native
Blackthorn, Tablelands Wattle, Drooping Sheoak
(Allocasuarina verticillata), Spurwing Wattle (A.
triptera), Fern-leaved Wattle (A. filicifolia), Australian
Indigo (Indigofera australis), Dolly Bush (Cassinia

aculeata).
Groundcovers 0.5 71 Natives:
0.1t0 0.7 48 — 90 Weeping Grass, Wallaby Grass (Rytidosperma sp.),

Speargrass, Shorthair Plumegrass, Blown Grass
(Lachnagrostis filiformis), A Wiregrass (Aristida sp.),
Hoary Guinea Flower, Star Cudweed (E. sphaericus),
Yellow Burr-daisy (C. lappulacea), Bidgee-widgee,
Kidney Weed, Oxalis perennans, Bluebell
(Wahlenbergia sp.).

Exotics:

Catsear, Rat’s-tail Fescue, Proliferous Pink, Skeleton
Weed, Spear Thistle, Blackberry (Rubus
anglocandicans).

Vines/climbers - <1% Twining glycine, Old Man's Beard (Clematis aristata).

41.4 CW 111 Rough-barked Apple — Red Gum - Yellow Box Woodland on
Alluvial Clay to Loam Soils on Valley Flats in the Northern NSW
South Western Slopes Bioregion and Brigalow Belt South Bioregion
(Moderate/Good_poor)

Vegetation formation: Grassy Woodlands
Vegetation class: Western Slopes Grassy Woodlands

BVT: CW 111. A summary of the floristic diversity is provided in Table 12. A photographic
example is provided in Plate 5.

PCT: 281
Conservation status: Box-Gum Woodland (BC, EPBC) (mostly the derived grassland variant)
Estimate of percent cleared: 67% (Central West)

Condition: Moderate/Good_poor. Occurring in grazing paddocks and roadside verges, this
vegetation zone consists of either derived grassland (i.e. >50% native groundcover with no or
few trees) or very open grassy woodland with an exotic-dominated groundcover layer.
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The understorey rarely contains native shrubs or regenerating eucalypts, while the groundcover
layer is often dominated by exotic pasture grasses and other weeds typically found in grazing
land.

Extent in the Study Area: 201.71ha
Extent in the BAR Footprint (Mine): 64.02ha
Extent in the BAR Footprint (Pipeline): 2.36ha

Plots completed in vegetation zone (BAR footprint): EK57, ELA19, ELA20, ELA30, ELA32,
ELA33, ELA37, ELA38, ELA57, ELA105.

Table 12
Summary of the Floristic Diversity within CW 111 Rough-barked Apple — Red Gum - Yellow Box
Woodland on Alluvial Clay to Loam Soils on Valley Flats in the Northern NSW South Western
Slopes Bioregion and Brigalow Belt South Bioregion (Moderate/Good_poor)

Av. Height & | Av. Cover &
Structure range (m) range (%) |Typical Species
Trees 13 3 |Yellow Box, Blakely’s Red Gum, Rough-barked Apple,
6 —20 0-8 occasionally Western Grey Box (mid/northern section of
pipeline).
Shrubs/small 2.75 2 Tablelands Wattle, Fern-leaved Wattle, Black Cypress
trees 1.5-4 0-10 Pine, Prickly Moses (A. ulicifolia).
Groundcovers 0.5 91 Natives:
0.1t00.7 82 — 100 Red Grass, Wallaby Grass (Rytidosperma sp.),

Shorthair Plumegrass, Barbed Wire Grass
(Cymbopogon refractus), A Wiregrass (Aristida sp.),
Rock Fern, Stinking Pennywort, lvy Goodenia
(Goodenia. Hederacea), Bracken (Pteridium
esculentum), Tall Sedge (Carex appressa), Small
Poranthera (Poranthera microphylla).

Exotics:

Hairgrass, Narrow-leaved Clover, St. Johns Wort, Rat’s-
tail Fescue, Shivery Grass (Briza minor), , Phalaris,
Ryegrass, Catsear.

Vines/climbers - - R

Plate 5

A Photographic Example of CW 111 Rough-barked Apple — Red Gum - Yellow Box
Woodland on Alluvial Clay to Loam Soils on Valley Flats in the Northern NSW South
Western Slopes Bioregion and Brigalow Belt South Bioregion (Moderate/Good_poor)
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415 CW 216 White Box Grassy Woodland in the Upper Slopes sub-region
of the NSW South Western Slopes Bioregion

(Moderate/Good_medium)
Vegetation formation: Grassy Woodlands

Vegetation class: Western Slopes Grassy Woodlands

BVT: CW 216. A summary of the floristic diversity is provided in Table 13. A photographic
example is provided in Plate 6.

PCT: 266
Conservation status: Box-Gum Woodland (BC, EPBC)
Estimate of percent cleared: 94% (Central West)

Condition: Moderate/Good_Medium. Within the Study Area, occurs on hills along Hayes Gap
Road. It merges with CW111 on footslopes/creeks. Larger trees are relatively common along
the roadsides. The understorey rarely contains native shrubs and occasionally contains
regenerating eucalypts. The groundcover layer is often dominated by exotic pasture grasses and
other agricultural weeds, but occasional patches exist where native groundcover density and
species richness can be considered relatively high. Disturbance from road maintenance
activities was often noted during surveys, as were signs of firewood removal.

Extent in the Study Area: 9.18ha
Extent in the BAR Footprint (Mine Site): Oha
Extent in the BAR Footprint (Pipeline):  1.24ha

Plots completed in vegetation zone (BAR footprint): EK56, EK58.

Table 13

Summary of the Floristic Diversity within CW 216 White Box Grassy Woodland in the Upper
Slopes Sub-Region of the NSW South Western Slopes Bioregion (Moderate/Good_medium)

Av. Height & | Av. Cover &
Structure range (m) range (%) |Typical Species
Trees 18 35 White Box
15-22 30-46
Shrubs/small - -
trees
Groundcovers 0.5 55 Natives:
011007 40 — 60 Red Grass (BothriO(-:hIoa macra), Weeping Grass,
Wallaby Grass (Rytidosperma sp.), Speargrass,
Bidgee-widgee, Kidney Weed, Oxalis perennans,
Bluebell (Wahlenbergia sp.).
Exotics:
Phalaris (Phalaris aquatica), Catsear, Rat’s-tail
Fescue, Skeleton Weed, Spear Thistle,
Vines/climbers - <1% Twining glycine.
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Plate 6 A Photographic Example of CW 216 White Box Grassy Woodland in the Upper Slopes
Sub-Region of the NSW South Western Slopes Bioregion (Moderate/Good_medium)

4.1.6 CW 291 Red Stringybark — Inland Scribbly Gum Open Forest on
Steep Hills in the Mudgee — Northern Section of the NSW South
Western Slopes Bioregion (Moderate/Good_high)

Vegetation formation: Shrubby sub-formation
Vegetation class: Western Slopes Dry Sclerophyll Forests

BVT: CW 291. A summary of the floristic diversity is provided in Table 14. A photographic
example is provided in Plate 7.

PCT: 323
Conservation status: Nota TEC
Estimate of percent cleared: 30% (Central West)

Condition: Moderate/Good_high. Common on upper slopes and ridges in the vicinity of the
proposed mine. Overstorey cover is within the benchmarks for the community. This vegetation
zone comprises the least disturbed patches of CW291. The canopy generally contains a high
proportion of older remnant trees, though dense stands of (older) Black Cypress Pine regrowth
are sometimes present. The midstratum contains a relatively large range of shrubs, while the
groundcover layer is usually sparse.

Extent in the Study Area: 420.69 ha

Extent in the BAR Footprint (Mine Site): 81.69 ha

Extent in the BAR Footprint (Pipeline):  0.21 ha

Plots completed in vegetation zone (BAR footprint): EK7, EK20, EK21, EK28, EK29, EK35,
ELA10, ELA74, ELAT7S5.
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Table 14
Summary of the Floristic Diversity within CW 291 Red Stringybark — Inland Scribbly Gum Open
Forest on Steep Hills in the Mudgee — Northern Section of the NSW South Western Slopes
Bioregion (Moderate/Good_high)

Av. Height & | Av. Cover

Structure range (m) |& range (%) | Typical Species
Trees 16 28 Black Cypress Pine, Inland Scribbly Gum, Narrow-leaved
7-25 13-38 Stringybark (E. sparsifolia), Rough-barked Apple, Red
Stringybark, Mugga Ironbark (E. sideroxylon), White Box.
Shrubs/small 4 15 | Tablelands Wattle, Sticky Daisy-bush, Narrow-leaved Geebung
trees 1-7 0-130 (Persoonia linearis), Sticky Hop-Bush (Dodonaea viscosa

subsp. Angustifolia), Dolly Bush (C. aculeata), Cassinia
quinquefaria, Hickory Wattle, Native Blackthorn, Stiff-leaf

Wattle.
Groundcovers 0.5 27 Natives:
0.1t00.7 548 Speargrass, Wallaby Grass, Weeping Grass, Shorthair

Plumegrass, Tufted Hedgehog Grass, Purple Wiregrass (A.
pilosa), Daphne Heath (Brachyloma daphnoides), Hoary
Guinea Flower, Rock Fern (C. sieberi), lvy Goodenia, Oxalis
perennans, Kidney Weed, Small Poranthera (P. microphylla),
Yellow Burr-daisy .

Exotics:

Ragwort, Common Centaury (Centaurium erythraea), Catseatr,
Saffron Thistle (C. lanatus), Wireweed (Polygonum aviculare),
Curled Dock (R. crispus).

Vines/climbers - <1% Slender Tick-trefoil, Twining glycine.

Plate 7 A Photographic Example of CW 291 Red Stringybark — Inland Scribbly Gum Open
Forest on Steep Hills in the Mudgee — Northern Section of the NSW South Western
Slopes Bioregion (Moderate/Good_high)
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4.1.7 CW 291 Red Stringybark — Inland Scribbly Gum Open Forest on

Steep Hills in the Mudgee — Northern Section of the NSW South
Western Slopes Bioregion (Moderate/Good_medium)

Vegetation formation: Shrubby sub-formation
Vegetation class: Western Slopes Dry Sclerophyll Forests

BVT: CW 291. A summary of the floristic diversity is provided in Table 15. A photographic
example is provided in Plate 8.

PCT: 323
Conservation status: Not a TEC
Estimate of percent cleared: 30% (Central West)

Condition: Moderate-good_Medium. This vegetation zone comprises disturbed CW 291
(distribution as previous), where dense, even-aged stands of Black Cypress Pine are common.
Overstorey cover is >25% of the lower benchmark for the community, however the eucalypt
canopy is very sparse. Dense, even-aged stands of Black Cypress Pine are common. The
groundcover layer is very sparse, with low native species richness. Exotic species are
uncommon.

Extent in the Study Area: 39.19ha

Extent in the BAR Footprint (Mine Site): 11.81ha

Extent in the BAR Footprint (Pipeline):  0.20ha

Plots completed in vegetation zone (BAR footprint): EK31, ELA25, ELA36, ELA39, ELAG3,
ELA72, ELA104.

Table 15
Summary of the Floristic Diversity within CW 291 Red Stringybark — Inland Scribbly Gum Open
Forest on Steep Hills in the Mudgee — Northern Section of the NSW South Western Slopes
Bioregion (Moderate/Good_medium)

Av. Height & | Av. Cover &

Structure range (m) range (%) |Typical Species
Trees 13 13 Black Cypress Pine, Inland Scribbly Gum, Rough-
10— 15 5_20 barked Apple, Red Stringybark.
Shrubs/small 3 6 Black Cypress Pine saplings, Tablelands Wattle, Sticky
trees 3_6 0-25 Daisy-bush, Narrow-leaved Geebung, Sticky Hop-

Bush, Dolly Bush, Cassinia quinquefaria, Hickory
Wattle, Native Blackthorn, Stiff-leaf Wattle.

Groundcovers 0.5 4 Natives:

011007 3_6 Speargrass, Wallaby Grass, Weeping Grass, Shorthair
Plumegrass, Tufted Hedgehog Grass (E. caespitosus
var. caespitosus), Purple Wiregrass (A. ramosa),
Daphne Heath, Hoary Guinea Flower, Fern (C. sieberi),
Ivy Goodenia, Oxalis perennans, Kidney Weed, Small
Poranthera (P. microphylla), Yellow Burr-daisy .

Exotics:

Ragwort, Common Centaury (Centaurium erythraea),
Catsear, Saffron Thistle (C. lanatus), Wireweed
(Polygonum aviculare), Curled Dock (R. crispus).

Vines/climbers - -
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Plate 8 A Photographic Example of CW 291 Red Stringybark — Inland Scribbly Gum Open
Forest on Steep Hills in the Mudgee — Northern Section of the NSW South Western
Slopes Bioregion (Moderate/Good_medium)

4.1.8 CW 291 Red Stringybark — Inland Scribbly Gum Open Forest on
Steep Hills in the Mudgee — Northern Section of the NSW South
Western Slopes Bioregion (Moderate/Good_poor)

Vegetation formation: Shrubby sub-formation
Vegetation class: Western Slopes Dry Sclerophyll Forests

BVT: CW 291. A summary of the floristic diversity is provided in Table 16. A photographic
example is provided in Plate 9.

PCT: 323
Conservation status: Not a TEC
Estimate of percent cleared: 30% (Central West)

Condition: Moderate/Good_poor. Comprises cleared CW 291, often in the early stages of
regeneration, i.e. scattered overstorey and midstratum regrowth. Overstorey species cover is
generally >25% of the lower benchmark for the community (albeit mainly comprising juvenile
trees). The groundcover layer is relatively dense and grassy. Some exotic pasture grasses and
other weeds are present, however native grasses are generally dominant.

Extent in the Study Area: 96.32ha

Extent in the BAR Footprint (Mine Site): 18.92ha

Extent in the BAR Footprint (Pipeline): Oha

Plots completed in vegetation zone (BAR footprint): ELA102, ELA40, ELA61, ELAG4.
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Table 16

Forest on Steep Hills in the Mudgee — Northern Section of the NSW South Western Slopes
Bioregion (Moderate/Good_poor)

Av. Height & | Av. Cover &
Structure range (m) range (%) |Typical Species
Trees - - Scattered Scribbly Gum and Black Cypress Pine
Shrubs/small 45 26 Stiff-leaf Wattle, Tablelands Wattle, Black Cypress
trees 3-6 0-130 Pine.
Groundcovers 0.5 46 Natives:

0.1t00.7 5_-48 Tufted Hedgehog Grass (E. caespitosus var.

caespitosus), Paddock Lovegrass (E. leptostachya),
Common Wheatgrass, Wallaby Grass, Swamp Dock,
Rock Fern, Burr-Daisy (C. cuneifolia), Yellow Burr-
daisy, Bluebell (Wahlenbergia sp.).

Exotics:

Rat's-tail Fescue, Catsear.

Vines/climbers

Plate 9

A Photographic Example of CW 291 Red Stringybark — Inland Scribbly Gum Open

Forest on Steep Hills in the Mudgee — Northern Section of the NSW South Western
Slopes Bioregion (Moderate/Good_poor)
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4.1.9 CW 263 Inland Scribbly Gum Grassy Open Forest on Hills in the

Mudgee Region, NSW Central Western Slopes (Moderate/Good_high)

Vegetation formation: Shrubby sub-formation
Vegetation class: Western Slopes Dry Sclerophyll Forests

BVT: CW 263. A summary of the floristic diversity is provided in Table 17. A photographic
example is provided in Plate 10.

PCT: 324
Conservation status: Nota TEC
Estimate of percent cleared: 12% (Central West)

Condition: Moderate/Good_high. Occurs on ridgetops in the vicinity of the proposed mine, is
absent along the pipeline route. Canopy cover is within the benchmarks for the community (often
at the higher end where dense regrowth occurs). The canopy is generally dominated by
eucalypts, with a grassy understorey. However, disturbance is also common, as evidenced by
dense, even-aged stands of Black Cypress Pine. Grass-cover is very sparse in these areas.

Extent in the Study Area: 102.57ha

Extent in the BAR Footprint (Mine): 56.65ha

Extent in the BAR Footprint (Pipeline): Oha

Plots completed in vegetation zone (BAR footprint): ELA7, ELA8, ELA9, ELA26, ELA34,
ELA35.

Table 17
Summary of the Floristic Diversity within CW 263 Inland Scribbly Gum Grassy Open Forest on
Hills in the Mudgee Region, NSW Central Western Slopes (Moderate/Good_high)

Av. Height & | Av. Cover &

Structure range (m) range (%) |Typical Species
Trees 14 32 Inland Scribbly Gum, Rough-barked Apple, Black Cypress
10 — 18 12 — 45 Pine, Narrow-leaved Stringybark (E. sparsifolia).
Shrubs/small 4.5 15 |Black Cypress Pine. Cassinia sp.
trees 3-6 0-30
Groundcovers 0.5 18 | Natives:
0.1t00.7 5_48 Shorthair Plumegrass, Paddock Lovegrass (E. leptostachya),

Dolly Bush, Native Carrot (Daucus sp.), Rock Fern, Kidney
Weed, Showy Isotome (Isotoma axillaris), Yellow Burr-daisy.
Exotics:

Rat’s-tail Fescue, Ragwort, Common Prickly Pear (Opuntia
stricta var. stricta), Proliferous Pink.

Vines/climbers - <1% | Twining glycine.
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Plate 10 Photographic Examples of CW 263 Inland Scribbly Gum Grassy Open Forest on
Hills in the Mudgee Region, NSW Central Western Slopes (Moderate/Good_medium) (left:

Eucalypt Dominated Patch. Right: Dense Cypress Pine Regrowth in background)

P

4.1.10 CW 242 Blue-leaved Stringybark Open Forest of the Mudgee Region

NSW Central Western Slopes (Moderate/Good_high)
Vegetation formation: Shrubby sub-formation
Vegetation class: Western Slopes Dry Sclerophyll Forests

BVT: CW 242. A summary of the floristic diversity is provided in Table 18. A photographic
example is provided in Plate 11.

PCT: 325
Conservation status: Not a TEC

Estimate of percent cleared: 17% (Central West)

Condition: Moderate/Good_high. Occurs on low fertility slopes and ridges in the vicinity of the
proposed mine, is absent along the pipeline route. Comprises a relatively dense overstorey,
where cover is within the benchmarks for the community. Shrubs are uncommon. The
groundcover layer is generally grassy, except where dense stands of Black Cypress Pine occur.

Extent in the Study Area: 71.86ha
Extent in the BAR Footprint (Mine Site): 1.04ha
Extent in the BAR Footprint (Pipeline): Oha

Plots completed in vegetation zone (BAR footprint): ELA53

Table 18

Summary of the floristic diversity within CW 242 Blue-leaved Stringybark open forest of the
Mudgee region, NSW central western slopes (Moderate/Good_high)

Page 1 of 2
Av. Height | Av. Cover &
Structure & range (m) | range (%) |Typical Species
Trees 135 25 |Blue-leaved Stringybark (E. agglomerata), Inland
7-20 10— 40 |Scribbly Gum, Black Cypress Pine, Red Stringybark,
White Box, occasionally Blakely’s Red Gum.
Shrubs/small 1.75 8.5 |Cassinia sp., Narrow-leaved Geebung (P. linearis),
trees 1-25 4 —13 |Sticky Daisy-bush.

EnviroKey Pty Ltd
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Table 18 (Cont’d)

Summary of the floristic diversity within CW 242 Blue-leaved Stringybark open forest of the
Mudgee region, NSW central western slopes (Moderate/Good_high)

Page 2 of 2
Av. Height | Av. Cover &
Structure & range (m) | range (%) |Typical Species
Groundcovers 0.5 14.5 |Natives:
0.1t0 0.7 13—16 |Wallaby Grass, Speargrass, Silvertop Wallaby Grass

(R. pallidum), Common Wheatgrass, Shorthair
Plumegrass, Daphne Heath, Hoary Guinea Flower,
Prickly Shaggy Pea (Podolobium ilicifolium), vy
Goodenia, Pomax (Pomax umbellata), Stinkweed
(Opercularia diphylla), Rock Fern, Small St John’s Wort,
Trailing Speedwell.

Exotics:

Hairgrass, Proliferous Pink, Ragwort.

Vines/climbers

Plate 11

A Photographic Example of CW 242 Blue-leaved Stringybark Open Forest of the

Mudgee Region, NSW Central Western Slopes (Moderate/Good_high)
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4.1.11 CW 270 Mugga Ironbark — Red Box — White Box — Black Cypress Pine
Tall Woodland on Rises and Hills in the Northern NSW South

Western Slopes Bioregion (Moderate/Good_high)

Vegetation formation: Shrubby sub-formation
Vegetation class: Western Slopes Dry Sclerophyll Forests\

BVT: CW 270. A summary of the floristic diversity is provided in Table 19. A photographic
example is provided in Plate 12.

PCT: 358
Conservation status: Nota TEC
Estimate of percent cleared: 93% (Central West)

Condition: Moderate/Good_high. Common on upper slopes and ridges in the vicinity of the
proposed mine, absent along the entire pipeline route. Overstorey cover is within the
benchmarks for the community. This vegetation zone comprises the least disturbed patches of
CW 291. The canopy generally contains a high proportion of older remnant trees, though dense
stands of (older) Black Cypress Pine regrowth are sometimes present. The midstratum contains
a relatively large range of shrubs, while the groundcover layer is usually sparse.

Extent in the Study Area: 3.2ha
Extent in the BAR Footprint (Mine Site): 0.77ha
Extent in the BAR Footprint (Pipeline): Oha

Plots completed in vegetation zone (BAR footprint): ELA59, ELA60, ELAG2.

Table 19
Summary of the Floristic Diversity within CW 270 Mugga Ironbark — Red Box — White Box — Black
Cypress Pine Tall Woodland on Rises and Hills in the Northern NSW South Western Slopes
Bioregion (Moderate/Good_high)

Av. Height & | Av. Cover &
Structure range (m) range (%) |Typical Species
Trees 16 28 |Mugga Ironbark, Red Box (E. polyanthemos), Black
7_925 13 —3g |Cypress Pine, Red Stringybark, White Box, Inland

Scribbly Gum.

Shrubs/small 4 15 | Sticky Daisy-bush, Tableland Wattle, Narrow-leaved

trees 1-7 0_30 |Geebung, Babingtonia sp.

Groundcovers 0.5 27 |Natives:

01t00.7 5_4g |Speargrass, Kangaroo Grass, Weeping Grass, Purple

Wiregrass (A. ramosa), Clustered Everlasting, Rock
Fern, vy Goodenia.
Exotics:
Silvery Hairgrass (Aira caryophyllea), Clover
(Medicargo spp.), Catsear, Anagallis arvensis.

Vines/climbers - <1% |Slender Tick-trefoil, Twining glycine.
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Plate 12 A Photographic Example of CW 270 Mugga Ironbark — Red Box — White Box —
Black Cypress Pine Tall Woodland on Rises and Hills in the Northern NSW South Western
Slopes Bioregion (Moderate/Good_high)

41.12 CW 249 Derived Grassland of the NSW South Western Slopes
(Moderate/Good_poor)

Vegetation formation: Grasslands
Vegetation class: Western Slopes Grasslands

BVT: CW 249. A summary of the floristic diversity is provided in Table 20. A photographic
example is provided in Plate 13.

PCT: 796
Conservation status: Not a TEC (i.e. not derived from Box Gum Woodland)
Estimate of percent cleared: N/A (Central West)

Condition: Moderate/Good_poor. Within the Study Area, comprises all derived (native)
grasslands not derived from a threatened ecological community. Occurs at the northern and
southern extremities of the proposed pipeline route, on sandy/stony soils, where woody cover
has been cleared for electricity transmission easements or road construction. This vegetation
generally has only a low weed cover.

Extent in the Study Area: 21.87ha

Extent in the BAR Footprint (Mine Site): Oha

Extent in the BAR Footprint (Pipeline): 5.18ha

Plots completed in vegetation zone (BAR footprint): EK40, EK41, EK46, EK47.
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Table 20
Summary of the Floristic Diversity within CW 249 Derived Grassland of the NSW South Western
Slopes (Moderate/Good_poor)

Av. Height & | Av. Cover &

Structure range (m) range (%) Typical Species
Trees 13 1 |(Occasional seedlings/saplings of Blakely’'s Red Gum,
6—-20 0 -3 |Rough-barked Apple, Cypress Pine).
Shrubs/small 15 5 | Sifton Bush (Cassinia arcuata), Western Silver Wattle
trees 1.0-25 0-25 |(Acacia decora), Dwarf Cherry (Exocarpos strictus).
Groundcovers 0.5 25 | Natives:
0.05-0.9 10 - 70 |Red Grass, Wallaby Grass (Rytidosperma sp.), Barbed

Wire Grass, A Wiregrass (Aristida sp.), Rock Fern, lvy
Goodenia, Carex appressa).

Exotics:

Parramatta Grass (Sporobolus africanus), Rhodes Grass
(Chloris gayana), Great Mullein (Verbascum

thapsus subsp. thapsus), St. Johns Wort, Catsear. Pigeon
Grass (Setaria sp.), Paspalum sp.

Vines/climbers - - -

Plate 13 Photographic Examples of CW 249 Derived Grassland of the NSW South Western
Slopes (Moderate/Good_poor)
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4.1.13 CW 299 Rough-barked Apple — Blakely’s Red Gum — Black Cypress
Pine Woodland on Sandy Flats, mainly in the Pilliga Scrub Region
(Moderate/Good_medium)

Vegetation formation: (Shrubby sub-formation)

Vegetation class: Western Slopes Dry Sclerophyll Forests

BVT: CW 299. A summary of the floristic diversity is provided in Table 21. A photographic
example is provided in Plate 14.

PCT: 401
Conservation status: Nota TEC
Estimate of percent cleared: 33% (Central West)

Condition: Moderate/Good_medium. Occurs towards the northern extremity of the proposed
pipeline route, on sandy/stony soils, along Ulan Road. Weeds and other disturbance mainly
occur on/near the road-shoulder. Despite overstorey species composition having some similarity
to Box Gum Woodland, overall species composition and structure (shrubby dry sclerophyll
forest, rather than a grassy woodland) aligns well with typical hill/poor soil communities in the
locality.

Extent in the Study Area: 2.87ha

Extent in the BAR Footprint (Mine Site): Oha

Extent in the BAR Footprint (Pipeline):  0.76ha

Plots completed in vegetation zone (BAR footprint): EK48

Table 21
Summary of the Floristic Diversity within CW 299 Rough-barked Apple — Blakely’s Red Gum -
Black Cypress Pine Woodland on Sandy Flats, mainly in the Pilliga Scrub Region
(Moderate/Good_medium)

Av. Height |Av. Cover &

Structure & range (m) | range (%) |Typical Species
Trees 18 27 |Blakely’s Red Gum, Rough-barked Apple, Black Cypress
15— 22 2727 |Pine.
Shrubs/small 15 5 |Sifton Bush, Western Silver Wattle, Dwarf Cherry.
trees 1.0-25 0-25
Groundcovers 0.5 25 |Natives:
0.05—0.9 10— 70 |Wallaby Grass (Rytidosperma sp.), Barbed Wire Grass,

A Wiregrass (Aristida sp.), Rock Fern.

Exotics:
Rhodes Grass, St. Johns Wort, Cobblers Pegs (Bidens
pilosa), Catsear. Pigeon Grass (Setaria sp.), Paspalum

sp.
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Plate 14 A Photographic Example of CW 299 Rough-barked Apple — Blakely’s Red Gum -
Black Cypress Pine woodland on Sandy Flats, mainly in the Pilliga Scrub Region
(Moderate/Good_medium)

4.1.14 CW 272 Narrow-leaved Ironbark — Black Cypress Pine +/- Blakely’s
Red Gum Shrubby Open Forest on Sandstone Low Hills
(Moderate/Good_medium)

Vegetation formation: (Shrubby sub-formation)
Vegetation class: Western Slopes Dry Sclerophyll Forests

BVT: CW 272. A summary of the floristic diversity is provided in Table 22. A photographic
example is provided in Plate 15.

PCT: 468
Conservation status: Not a TEC

Estimate of percent cleared: 33% (Central West)

Condition: Moderate/Good_Medium. Occurs towards the northern extremity of the proposed
pipeline route along Ulan Road (south of Toole Road), mostly associated with a minor waterway.
Weeds are uncommon, but part of this vegetation comprises a disused road/track, in a disturbed
condition. The threatened species, Ausfeld’s wattle (Acacia ausfeldii), was found to be common
in the disturbed area.

Extent in the Study Area: 2.59%ha

Extent in the BAR Footprint (Mine Site): Oha

Extent in the BAR Footprint (Pipeline):  0.65ha

Plots completed in vegetation zone (BAR footprint): EK49
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Table 22
Summary of the Floristic Diversity within CW 272 Narrow-leaved Ironbark — Black Cypress Pine
+/- Blakely’s Red Gum Shrubby Open Forest on Sandstone Low Hills (Moderate/Good_medium)

Structure Av. Height |Av. Cover & |Typical species
& range (m) |range (%)
Trees 12 30 |Blakely’s Red Gum, Western Grey Box, Rough-barked
3-20 30-30 |Apple, Black Cypress Pine, Narrow-leaved Ironbark (E.
crebra).
Shrubs/small 1.2 15 |Sifton Bush, Ausfeld’'s wattle (Acacia ausfeldii), Broome
trees 1.0-1.8 15-15 |Bitter Pea (Daviesia genistifolia), Sticky Hop-Bush.
Groundcovers 0.2 27 |Natives:
0.1-0.4 27 — 27 |A Wiregrass (Aristida sp.), Spear Grass, Wallaby Grass

(Rytidosperma sp.), Barbed Wire Grass, Tufted
Hedgehog Grass.

Exotics:

Prairie Grass (Bromus catharticus), Catsear, Plantain
(Plantago lanceolata).

Vines/climbers - - |-

e

Plate 15 A Photographic Example of CW 272 Narrow-leaved Ironbark — Black Cypress Pine
+/- Blakely’s Red Gum Shrubby Open Forest on Sandstone Low Hills (Moderate/Good_medium)

4.2 OTHER VEGETATION

42.1 Cleared Land

PCT: Cleared Land is not assigned a BVT. A summary of the floristic diversity is provided in
Table 23. Photographic examples are provided in Plate 16.

Conservation status: Not a TEC

Condition: Comprises cleared grazing land. Some of the more hardy native grasses persist,
however, exotic pasture species and other farm weeds dominate in all but occasional patches
(this is especially so during periods of annual weed proliferation).

Extent in the Study Area: 486.73ha
Extent in the BAR Footprint (Mine Site): 74.29%ha
Extent in the BAR Footprint (Pipeline):  39.54ha
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Table 23
Summary of the Floristic Diversity within Cleared Land
Av. Height |Av. Cover &
Structure & range (m) |range (%) |Typical Species
Trees - - -
Shrubs/small - - -
trees
Groundcovers 0.5 (Natives) |Natives:
0.1t00.7 40 |Red Grass, Wallaby Grass (Rytidosperma. Spp.), Tufted
o5 _55 |Hedgehog Grass (E. caespitosus var. caespitosus),
Weeping Grass, Common Wheatgrass, Juncus usitatus,
Bidgee-widgee, Star Cudweed (E. sphaericus), Swamp
Dock.
(Exotics) Exotics:
60 | Bromus spp., Catsear, Shivery Grass, Saffron Thistle (C.
45-75 |lanatus), Rat’s-tail Fescue, Paspalum (Paspalum
dilatatum), St. Johns Wort, Hairgrass, Ragwort (Senecio
jacobaea), Narrow-leaved Clover, A Medic (Medicago
sp.), Maltese Cockspur (Centaurea melitensis), Skeleton
Weed, Goose Grass (Eleusine tristachya), Phalaris sp.

Plate 16

4.3

Of the 11 BVT within the Study Area, three of these meet the definition of a threatened ecological

community (TEC).

Rough-Barked Apple — Red Gum — Yellow Box woodland on alluvial clay to loam soils on valley
flats in the northern NSW S/W Slopes & Brigalow Belt South Bioregions (CW 111), Blakely's
Red Gum — Yellow Box grassy tall woodland of the NSW S/W Slopes Bioregion (CW 112) and
White Box grassy woodland in the upper slopes sub-region (CW 216) are consistent with the
BC Act listing for White Box, Yellow Box, Blakely’s Red Gum Woodland, which is listed as an
endangered ecological community. This is also confirmed by the OEH BioNET Vegetation

Classification System (OEH, 2020b).

EnviroKey Pty Ltd
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THREATENED ECOLOGICAL COMMUNITIES

9a-77




BOWDENS SILVER PTY LIMITED SPECIALIST CONSULTANT STUDIES
Bowdens Silver Project Part 9a: Biodiversity Assessment Report - Updated
Report No. 429/33

Under certain identification criteria, these BVT also meet the definition of this TEC under the
EPBC Act, collectively referred to as Box-Gum Woodland (BGW). Listed as a critically
endangered ecological community (CEEC) White Box-Yellow Box-Blakely’s Red Gum Grassy
Woodland and Derived Native Grassland, some patches of vegetation meet the EPBC Act
criteria on the following basis:

e The most common overstorey species is, or was previously, White Box and/or
Yellow Box and/or Blakey’s Red Gum

¢ Native species exceed 50% of the groundcover vegetation

e Patches (as defined by the EPBC Act identification guidelines) are greater than 2
hectares in area

¢ Natural regeneration of the dominant overstorey eucalypt species is occurring

Under both the BC Act and EPBC Act, native grassland which has been formed by the clearing
of overstorey vegetation, also meets the definition of BGW TEC.

The location and legal classification of BGW throughout the Study Area is presented in Map 30
to Map 40.

44 MATTERS OF NATIONAL ENVIRONMENTAL SIGNIFICANCE -
VEGETATION COMMUNITIES

Box-Gum Woodland (BGW) was the only EPBC listed Matter of National Environmental
Significance (MNES) — vegetation community identified during the comprehensive field surveys.
This was identified on the basis that patches met the identification criteria outlined within
Appendix 2 of the National Recovery Plan for the EPBC Act CEEC listing (DECCW, 2011).

Patches were assigned to the CEEC when they met the following criteria in accordance with the
identification flowchart (Appendix 2 of the National Recovery Plan for BGW):

e The most common overstorey species is, or was previously, White Box and/or
Yellow Box and/or Blakey’s Red Gum

e Native species exceed 50% cover of the groundcover vegetation

e Patches (as defined by the EPBC Act identification guidelines) are greater than
2 hectares in area

¢ Natural regeneration of the dominant overstorey eucalypt species is occurring.
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Map 30 Box-gum Woodland within the Study Area — Reference Areas 1to 3
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Map 31 Box-gum Woodland within the Study Area — Reference Areas 4 and 5
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Map 32 Box-gum Woodland within the Study Area — Reference Areas 6 and 7
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Map 33 Box-gum Woodland within the Study Area — Reference Area 8
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Map 34 Box-gum Woodland within the Study Area — Reference Areas 9 and 10
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Map 35 Box-gum Woodland within the Study Area — Reference Areas 11 and 12
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Map 36 Box-gum Woodland within the Study Area — Reference Areas 13 and 14
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Map 37 Box-gum Woodland within the Study Area — Reference Area 15
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Map 38 Box-gum Woodland within the Study Area — Reference Areas 16 and 17
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Map 39 Box-gum Woodland within the Study Area — Reference Area 18
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Map 40 Box-gum Woodland within the Study Area — Reference Area — Mine Site
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Table 24 details the total extent of EPBC Act Box-Gum Woodland CEEC within the Study Area.
The extent of this CEEC is detailed on Maps 30 to 40.

Table 24

Box-Gum Woodland Extent that Meets the EPBC Act identification Criteria and BC Act listed
BGW within the Study Area and Impact Areas

Study Area | BAR Footprint — | BAR Footprint — | BAR Footprint —
Condition (ha) Mine Site (ha) Pipeline (ha) Total (ha)
BC Act listed BGW only 146.6 30.09 4.35 34.45
BC Act and EPBC Act 673.74 144.06 3.77 147.82
listed BGW
Total 820.34 174.15 8.12 182.27
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5. THREATENED SPECIES

Threatened species relevant to the Project are detailed in this section. This section makes
reference to two classifications of threatened species: ecosystem credit species (that is species
that can be predicted to occur based on vegetation community and/or habitat assessment) and
species credit species (those species that cannot be predicted, and that require specific
surveys). The BBCC pre-determines ecosystem credit species and species credit species.

5.1 HABITAT FEATURES FOR PARTICULAR SPECIES CREDIT SPECIES

The BBCC, both Mine Site (Site-based assessment) and Pipeline (Linear-based Assessment),
identified specific habitat features for particular species credit species and requires an
assessment of whether any of those habitat features occur within the Study Area (Table 25). If
a species habitat is present, then targeted surveys are required.

Table 25
Assessment of Geographic / Habitat Features for Particular Species Credit Species

Conservation
Status
Common BC EPBC Relevance to BAR
Name Scientific Name| Act Act |Habitat Feature footprints
Large-eared |Chalinolobus \Y, Vv Land containing Relevant. Land
Pied Bat dyweri escarpments, cliffs, caves, |containing escarpment
deep crevices, old mine and cliffs adjacent to
shafts and tunnels BAR footprints, some
old mine shafts
present
Brush-tailed |Petrogale E \% Land within 1km of rock Relevant. Small
Rock-wallaby |penicillate outcrops or cliff lines portions of the BAR
footprints are within
1km of rock outcrops
or cliff lines.
Tarengo Leek | Prasophyllum E E Forb-rich grassy woodland | Relevant to only smalll
Orchid petilum portions of the BAR
footprints
Booroolong | Litoria E E Land within 1200m of Relevant. Habitat
Frog booroolongensis stream or creek banks features within the
BAR footprints.
Pale-headed |Hoplocephalus \% - Land within 40m of Relevant. Habitat
Snake bitorquatus watercourses, containing | features within the
hollow-bearing trees, loose | BAR footprints.
bark and/or fallen timber.
Small Purple- | Swainsona recta E E Land containing a forb-rich | While a forb-rich
pea grassy groundlayer grassy groundlayer is
not present,
individuals located
during field survey
within BAR footprint.
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5.2 TARGETED SURVEYS FOR THREATENED SPECIES

The FBA requires that targeted surveys occur for all species credit species, as ecosystem credit
species are predicted to occur based on habitat as a surrogate. This is relevant to species listed
under the BC Act. EPBC Act species were targeted during the comprehensive field surveys.

The BBCC pre-determines a list of species credit species relevant to the Project (Table 26).
Based on this analysis, the comprehensive field surveys have adequately surveyed all species
credit species with the exception of Prasophyllum sp. Wybong.

Prasophyllum sp. Wybong is an undescribed species of orchid listed under the EPBC Act. It is
currently known from only a handful of locations and is not listed under the BC Act. However,
targeted surveys by AREA Environmental included this species in favourable seasonable
conditions and it was not detected (Annexure 9).

Table 26
Species Credit Species requiring Survey and Relevant Survey Timing

Survey timing

Common Name Scientific Name Jan | Feb | Mar | Apr | May | Jun | Jul |Aug | Sep | Oct | Nov | Dec
Booroolong Frog Litoria booroolongensis | Y Y Y
Brush-tailed Phascogale tapoatafa Y Y Y Y Y Y Y Y Y Y Y Y
Phascogale
Brush-tailed Rock- Petrogale penicillate Y Y Y Y Y Y Y Y Y Y Y Y
wallaby
Capertee Stringybark Eucalyptus cannonii Y Y Y Y Y Y Y Y Y Y Y Y
Clandulla Geebung Persoonia marginata Y Y Y Y Y Y Y Y Y Y Y Y
Eastern Pygmy-possum | Carcartetus nanus Y Y Y Y Y Y Y Y
Eucalyptus alligatrix Eucalyptus alligatrix Y Y Y Y Y Y Y Y Y Y Y Y
subsp. alligatrix subsp. alligatrix
Euphrasia arguta Euphrasia arguta Y Y Y Y Y Y Y
Grevillea divaricate Grevillea divaricate Y Y Y Y Y Y Y Y Y Y Y Y
Grevillea obtusiflora Grevillea obtusiflora Y Y Y Y Y Y Y Y Y Y Y Y
Koala Phascolarctos cinereus | Y Y Y Y Y Y Y Y Y Y Y Y
Large-eared Pied Bat Chalinolobus dwyeri Y Y Y Y Y Y Y Y
Pale-headed snake Hoplocephalus Y Y Y Y Y Y Y

bitorquatus
Prasophyllum sp. Prasophyllum sp. Y
Wybong Wybong
Regent Honeyeater Anthochaera phrygia Y Y Y Y Y Y Y Y Y Y Y Y
Silky Swainson-pea Swainsona sericea Y Y Y Y
Small Purple-pea Swainsona recta Y Y Y
Squirrel Glider Petaurus norfolcensis Y Y Y Y Y Y Y Y Y Y Y Y
*Tarengo Leek Orchid | Prasophyllum petilum | No survey timing provided within BBCC
Veronica blakelyi Veronica blakelyi Y ‘ Y ‘ Y ‘ Y ‘ Y ‘ Y ‘ Y ‘ Y ‘ Y ‘ Y ‘ Y ‘ Y

y=yes for suitable survey timing
*There is no survey timing for this species within the BBCC and there are no records of this species in the locality

Note: The highlighted month is the month in which targeted surveys were undertaken for the relevant species
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5.3 ECOSYSTEM CREDIT SPECIES

The FBA requires that a list of threatened species that can be reliably predicted by habitat
surrogates be identified. These species are called ecosystem credit species and they are
automatically generated based on the PCT, the IBRA subregion of the development site and
biobank site, and the condition and patch size of vegetation.

Table 27 details the ecosystem credit species requiring offset as a result of the Project for both
the Mine Site (Site based assessment) and the Pipeline (Linear-based assessment).These are
automatically generated by the BBCC and were not altered for this BAR. The species with the
highest threatened species (TS) offset multiplier determines the credit requirements for any BVT
that these species are predicted to occur in.

Table 27
Ecosystem Credit Species requiring Offset as a Result of the Project
Page 1 of 2

TS offset | TS offset

multiplier | multiplier
Common Name Scientific Name Mine Site | Pipeline
Black -chinned Honeyeater (eastern Melithreptus gularis subsp. gularis 1.3 1.3
subspecies)
Brown Treecreeper (eastern subspecies) | Climacteris picumnus subsp. 2.0 2.0

victoriae
Bush Stone-curlew Burhinus grallarius 2.6 2.6
Corben's Long-eared Bat Nyctophilus corbeni 2.1 2.1
Diamond Firetalil Stagonopleura guttata 1.3 1.3
Eastern False Pipistrelle Falsistrellus tasmaniensis 2.2 2.2
Flame Robin Petroica phoenicea 1.3 1.3
Gang-gang Cockatoo Callocephalon fimbriatum 2.0 2.0
Glossy Black-Cockatoo Calyptorhynchus lathami 1.8 1.8
Grey-crowned Babbler (eastern Pomatostomus temporalis subsp. 1.3 1.3
subspecies) temporalis
Hooded Robin (south-eastern form) Melanodryas cucullata subsp. 1.7 1.7
cucullata

Little Eagle Hieraaetus morphnoides 1.4 1.4
Little Lorikeet Glossopsitta pusilla 1.8 1.8
Little Whip Snake Suta flagellum 2.3 2.3
Masked Owl Tyto novaehollandiae 3.0 3.0
Painted Honeyeater Grantiella picta 1.3 1.3
Powerful Owl Ninox strenua 3.0 3.0
Scarlet Robin Petroica boodang 1.3 1.3
Speckled Warbler Chthonicola sagittata 2.6 2.6
Spotted Harrier Circus assimilis 1.4 1.4
Spotted-tailed Quoll Dasyurus maculatus 2.6 2.6
Square-tailed Kite Lophoictinia isura 1.4 1.4
Swift Parrot Lathamus discolor 1.3 1.3
Turquoise Parrot Neophema pulchella 1.8 1.8
Varied Sittella Daphoenositta chrysoptera 1.3 1.3
Yellow-bellied Sheathtail-bat Saccolaimus flaviventris 2.2 2.2
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5.3.1 Survey Results
While the BBCC automatically predicts the presence of threatened species, the actual field
surveys recorded a total of 13 ecosystem credit species within the Study Area. These being:

e Barking Owl, vulnerable BC Act

o Dusky Woodswallow, vulnerable BC Act

e Hooded Robin, vulnerable BC Act

e Diamond Firetail, vulnerable BC Act

o Varied Sittella, vulnerable BC Act

e Scarlet Robin, vulnerable BC Act

e Speckled Warbler, vulnerable BC Act

e Brown Treecreeper, vulnerable BC Act

o Grey-crowned Babbler, vulnerable BC Act

e Eastern Cave Bat (foraging only), vulnerable BC Act

e Greater Broad-nosed Bat, vulnerable BC Act

e Eastern Bentwing Bat (foraging only), vulnerable BC Act

e Large-eared Pied Bat (foraging only), vulnerable BC Act & EPBC Act
The locations of all threatened species recorded during field surveys are provided on Map 41
and Map 42. No other records of ecosystem credit species are known to occur within the Study

Area. A discussion on these records is provided below and a full fauna species list from the field
surveys is included in Annexure 5.

Barking Owl

The Barking Owl is widely distributed around Australia but sparsely in NSW (OEH, 2020c,
NPWS, 2003b). They can be found in a range of coastal habitats, but in northern Australia and
semi-arid areas, riparian areas dominated by red gum and Melaleuca species seem preferred.
They are also known to be flexible in habitat preferences, and are known to hunt in fragmented
woodlands, partially cleared farmland, and closed forest (OEH, 2020c).

The moderately large owl is often seen along timbered watercourses, especially in dense
vegetation where they would roost. The species roosts in shaded portions of tree canopies,
including tall mid-story trees with dense foliage such as Acacia and Casuarina species
(OEH, 2020c). Nesting occurs during mid-winter and spring within large old hollows, where nests
are usually repeatedly used. The species opportunistically hunts for terrestrial, arboreal and
aerial prey between dusk and dawn and occasionally in daylight (Kavanagh, 2002). Home
ranges are thought to be between 200 and 6 000ha (NPWS, 2003b).

During the comprehensive field surveys, Barking Owl was recorded on two separate nights from
the same location within the Mine Site and within the BAR footprint (Mine Site). It is uncertain if
this was the same individual, or two individuals. No breeding site has been located within the
Study Area, despite extensive searches of hollow-bearing trees. It is probable that the woody
vegetation portions of the Study Area provide foraging habitat and potentially breeding habitat
for Barking Owil.
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Map 41 Threatened and Migratory Species recorded during the field survey within the Study Area
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Map 42 Threatened and Migratory Species recorded during the Field Survey within the
Study Area
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Map 43 Swainsona recta and Swainsona sericea recorded within the Study Area
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Only two other records of Barking Owl exist within the locality; one being Dungeree State Forest
south of the Study Area, the other near Durridgere State Conservation Area, north of Ulan
(OEH, 2020a) (Map 5).

Dusky Woodswallow

Dusky Woodswallow are known to occur in dry, open forest and woodland, including mallee.
They are also known in open farmlands, particularly around the edges of woodland and forest
patches (OEH, 2020c). They are regarded as widespread in eastern, southern and
south-western Australia, and in NSW, it occurs across most of the state (OEH, 2020a).

During the comprehensive field surveys, Dusky Woodswallow was frequently recorded along the
southern section of the existing Maloneys Road where open woodland and cleared land occurs.
Breeding activity was also recorded in this area. This species was also recorded in the western
portion of the Mine Site and along the water supply pipeline corridor on Bara-Lue Road. Based
on the frequency of sightings, it is likely that this species occurs across the general locality,
despite previous records of Dusky Woodswallow being generally confined to the northern and
central portions of the locality around Ulan and Munghorn Gap Nature Reserve (OEH, 2020a)
(Map 5). The BAR footprint and Study Area is confirmed as both breeding and foraging habitat
for Dusky Woodswallow.

Hooded Robin

The Hooded Robin is found across many parts of Australia in woodlands, acacia scrub and
mallee (OEH, 2020c, Sass, 2009, Reid, 1999, Watson et al., 2001). First recognised as a
declining woodland bird (Reid, 1999), the Hooded Robin is now listed as vulnerable under the
BC Act. Itis generally considered that the species requires a structurally diverse habitat including
microhabitats such as native grasses, shrubs and fallen timber across a breeding territory of
around 10 hectares (OEH, 2020c). However, it is believed that the species generally exhibits
demanding requirements for both habitat complexity and area (>100ha) (Watson et al., 2001)
confirming that the Study Area provides both of these attributes. The Study Area contains habitat
for this species, which appears to be mostly confined to lightly wooded country. The five sightings
within the Study Area are mostly outside of the BAR footprint. One sighting has also occurred
on Bara-Lue Road, near an active quarry.

There are scattered records across the locality including on Lue Road, Ulan Road, Munghorn
Gap Nature Reserve and near Ulan (OEH, 2020a) (Map 5).

Diamond Firetail

Diamond Firetail is widely distributed in NSW, with a concentration of records from the Northern,
Central and Southern Tablelands, the Northern, Central and South-western Slopes and the
North-west Plains and Riverina (OEH, 2020a, Morcombe, 2004). Although they are not
commonly found in coastal districts, there are records from near Sydney, the Hunter Valley and
the Bega Valley (OEH, 2020a).

The species is found in grassy eucalypt woodlands, including Box-Gum and Snow Gum
Woodlands (OEH, 2020c). They also occur in open forest, mallee, Natural Temperate
Grassland, and in secondary grasslands. They forage exclusively on the ground, on ripe and
partially ripe grass and herb seeds as well as insects.
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The species is known to build bottle-shaped nests in trees and bushes and preferentially
chooses mistletoe as a nest site (Cooney and Watson, 2005). It has declined in humbers in
many areas and has disappeared from parts of its former range with Reid (1999) identifying it as
a ‘decliner’ in a review of bird species’ status in the NSW sheep-wheatbelt.

Diamond Firetail appears relatively widespread in the wider locality based on previous records
(OEH, 2020a) (Map 5). This is also confirmed within the Study Area, with eight sightings in total.
All of these records, with the exception of one, were in open woodland. The exception was a
single bird in a gully in the north-east corner of the Study Area in the vicinity of the Mine Site.

Varied Sittella

The Varied Sittella is sedentary and inhabits most of mainland Australia except the treeless
deserts and open grasslands, with a nearly continuous distribution in NSW from the coast to the
far west (Morcombe, 2004, OEH, 2020c, OEH, 2020a, Noske, 1998). It inhabits eucalypt forests
and woodlands, especially rough-barked species and mature smooth-barked gums with dead
branches, mallee and Acacia woodland. The Varied Sittella feeds on arthropods gleaned from
crevices in rough or decorticating bark, dead branches, standing dead trees, and from small
branches and twigs in the tree canopy. It builds a cup-shaped nest of plant fibres and cobweb in
an upright tree fork high in the living tree canopy, and often re-uses the same fork or tree in
successive years.

The apparent decline has been attributed to declining habitat cover and quality
(Watson et al., 2001). The sedentary nature of this species makes cleared agricultural land a
potential barrier to movement. Survival and population viability are sensitive to habitat isolation,
reduced patch size and habitat simplification, including reductions in tree species diversity, tree
canopy cover, shrub cover, ground cover, logs, fallen branches and litter.

Existing previous records of Varied Sittella occur across the locality and including within the
Study Area (likely records from ELA previous surveys) (OEH, 2020a) (Map 5). EnviroKey
recorded three sightings within the Study Area, and all within the BAR footprint.

Given the relatively sedentary nature of this species, it is most likely that any individuals
observed are resident within the Study Area, confirming breeding and foraging habitat is present.

Scarlet Robin

Scarlet Robin is known from dry eucalypt forest and woodlands ranging from south-east
Queensland to south east South Australia, Tasmania and south-west Western Australia, and is
found in both coastal and inland environments (OEH, 2020c). They are known to occasionally
inhabit mallee, wet forest communities or in wetland and tea-tree swamps. During autumn and
winter many live in open grassy woodlands and grasslands. In forests and woodlands they prefer
an understorey that is open and grassy with few scattered shrubs. Fallen timber and abundant
logs are important features of their preferred habitat. They are insectivores and can forage from
low perches or off the ground.

Scarlet Robin is considered sensitive to habitat fragmentation and it is threatened by reductions
of structural complexity of habitat and native ground covers. (Watson et al., 2001,
Barrett et al., 2007). They generally breed from July to January and defend their breeding
territory. Nests are made into a cup shape and consist of plant fibres and cobwebs. These nests
are usually more than two metres off the ground in the form of a tree (OEH, 2020c).
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Existing previous records of Scarlet Robin occur across the locality and including within the
Study Area (likely records from ELA previous surveys) (OEH, 2020a) (Map 5). EnviroKey
recorded Scarlet Robin only on a single occasion, next to the existing Maloneys Road in dense
Cypress Pine regrowth within the BAR footprint. These records confirm that foraging habitat and
most likely, breeding habitat is present.

Speckled Warbler

Speckled Warbler has a patchy distribution throughout its range, which is south-eastern
Queensland, the eastern half of NSW and most of Victoria (OEH, 2020c, Bell, 1984). They
generally occur in eucalypt dominated communities that have a grassy understory. Often these
are located on rocky ridges or in gullies in hills. They generally require large remnants of
vegetation to persist in fragmented landscapes. Speckled Warbler has been recorded three
times in the Study Area; twice in the south-east corner, east of Pyangle Road, and more recently
along Ulan Road near Ulan. Previous records within the locality are in the northern and central
sections, with the closest to the Mine Site being near Wollar Road (OEH, 2020a) (Map 5).

Brown Treecreeper

The Brown Treecreeper occurs in sub-coastal environments and slopes of the Great Dividing
Range through central NSW (Wagga Wagga, Temora, Forbes, Dubbo, Inverell)
(Morcombe, 2004). Whilst it has a large range, the species has greatly reduced in density across
most of that range (Reid, 1999).

The species is found in eucalypt woodlands dominated by stringybarks or other rough bark
eucalypts, usually with an open grassy understory (including Box-gum Woodland) and dry open
forest occurs in eucalypt forests and woodland of inland plains and slopes of the Great Dividing
Range (Cooper et al., 2002, OEH, 2020c). They are also found in mallee and River Red Gum
(Eucalyptus camaldulensis) Forest bordering wetlands.

Brown Treecreeper has also declined or disappeared from most remaining remnants that are
smaller than 300 hectares, at least partly because females disperse from these areas or die
preferentially and are not replaced (Cooper et al., 2002, Cooper and Walters, 2002). Once lost
from a remnant, recolonisation is unlikely without assistance.

Brown Treecreeper has only been recorded on a single occasion in the Study Area, with a single
sighting in the BAR footprint in open woodland in the western portion. An existing record is also
mapped with the Study Area from BioNET records (OEH, 2020a) (Map 5). Across the locality,
Brown Treecreeper has been recorded mostly in the central and northern sections around
Munghorn Gap Nature Reserve, Ulan and further north.

Grey-crowned Babbler

The Grey-crowned Babbler is found on the western slopes of the Great Dividing Range as well
as a number of locations in the Hunter Valley where it inhabits woodlands in family groups of up
to fifteen individuals (Robinson, 2006, PB, 2005, King, 1980, OEH, 2020c). However, groups as
large as twenty birds have been recorded in the Hermidale area (EnviroKey, 2010b). Family
groups, known as ‘troupes’, maintain territories that can range from as little as one but up to fifty
hectares depending on the size of the troupe and the quality of habitat resource present
(King, 1980). Home ranges are defended all year round, where disputes with neighbouring
groups are frequent.
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The species is known to occur around mining operations where individuals have been observed
foraging and nesting adjacent to administrative buildings on active mining sites
(EnviroKey, 2011, EnviroKey, 2012, EnviroKey, 2010a). Nonetheless, loss of habitat is regarded
as a key threat to this species. However, Grey-crowned Babbler are known to exist within small
home ranges heavily impacted by past clearing events. Surveys in the Hermidale area revealed
the presence of a troupe within a one hectare patch of Mulga where an active nest with chicks
was recorded (EnviroKey, 2010b). That home range had been isolated by past clearing of more
than 50 hectares of woodland several years prior, which had surrounded the remaining patch.
At least eight Grey-crowned Babblers were observed bringing food items to an active nest by
regularly traversing log piles (the result of clearing) to forage wider than their remaining patch. It
is these observations that lead to the suggestion that Grey-crowned Babbler are, to some
degree, resilient to the impacts of habitat loss and habitat fragmentation provided connectivity
to other habitats remain.

It is thought that two family troupes occur within the Study Area. Both of these are outside the
BAR footprint. At least five birds comprise the family troupe along the existing Maloneys Road
(in the far south of the Study Area), while at least three birds occur as a family troupe along
Pyangle Road. There is some level of connectivity of habitat between these two groups along
Pyangle Road, so there may be only a single group, with only some members seen along
Pyangle Road at the time of the observation.

Grey-crowned Babblers are known across the locality from multiple records so their presence in
the Study Area is not surprising (OEH, 2020a) (Map 5).

Eastern Cave Bat

Eastern Cave Bat is usually found in dry open forest and woodland, near cliffs or rocky outcrops,
but it is also known from disused mine shafts (EA, 1999, NPWS, 2001, Churchill, 2008,
Law et al., 2005). They often roost in small groups with maternity sites upwards of 200 adults.
They are known to cross cleared land as they forage.

The only record within the Study Area comes from previous surveys by ELA pre-December 2016.
The source and date of this record is unknown. Given that the species is reliant on specific
features for roosting and maternity sites, they are most likely only to forage within the Study
Area.

One additional previous record for this species occurs within the locality (OEH, 2020a) (Map 6).

Greater Broad-nosed Bat

Greater Broad-nosed Bats use a variety of habitats from woodland to tall forest and rainforest
(Churchill, 2008, OEH, 2020c). Habitat essential to the lifecycle of this species includes woody
native vegetation (foraging habitat) that contains hollow-bearing trees (roosting and maternity
sites).

Greater Broad-nosed Bats were recorded during surveys by ELA (source and date unknown).
There are no other records in the locality, and EnviroKey are uncertain as to the level of accuracy
of this record particularly if it was through echolocation call recording analysis.
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Eastern Bentwing Bat

The Eastern Bentwing-bat are cave dwellers and depend on the presence of caves or mine
shafts, tunnels or old buildings (Churchill, 2008, Dwyer, 1962, Baudinette et al., 1994, Dwyer,
1968).

Habitat essential to the lifecycle of this species includes forest (open and dense) and woodland
(foraging habitat) that contains caves, disused mine shafts, rock overhangs, and old buildings.

This microbat is also regarded as highly mobile extending their foraging ranges over tens of
kilometres (Barclay et al., 2000, Pavey and Burwell, 2004) so roosting habitat could be anywhere
in the locality.

The species has been recorded in the Study Area by ELA (source and date unknown) and during
the EnviroKey field survey by echolocation call recording. Eastern Bentwing Bat are also known
from previous records across the locality (OEH, 2020a) (Map 6), so their presence within the
Study Area is not surprising but it more likely to be foraging habitat only given the absence of
caves.

Large-eared Pied Bat

Large-eared Pied Bat is found mainly in areas with extensive cliffs and caves, from central QLD
to the NSW Southern Highlands (OEH, 2020c, Churchill, 2008, Dywer, 1966). They generally
occur in well-timbered habitats containing gullies, and roost in caves as well as crevices in cliffs.
This species has been recorded in the Study Area by ELA (source and date unknown) and
EnviroKey field survey by echolocation call recording. Large-eared Pied Bat are also known from
previous records across the locality around Munghorn Gap Nature Reserve and in the north
around Ulan (OEH, 2020a) (Map 6). The Study Area contains woodland foraging habitat for this
species. However, the Large-eared Pied Bat is only listed as a species-credit species when there
is potential breeding habitat for the species likely to be impacted. This species breeds in caves,
rock crevices and disused mine shafts, none of which occur within the BAR footprint. Given this,
further assessment of the Large-eared Pied Bat has not been undertaken as the foraging
component of the species habitat is considered to be part of the ecosystem credit requirements
of the Project.

54 SPECIES CREDIT SPECIES
54.1 Geographic and Habitat Features
Five geographic and habitat features were chosen in the BBCC (both Mine Site as a Site-based

assessment, and the Pipeline as a Linear-based assessment) as having broad features that
match site habitats in some form within portions of the Study Area (Table 28).
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Table 28
Geographic and Habitat Features in the Study Area

Habitat Features

Relevant Species-credit Species

Land containing escarpments, cliffs, caves, deep
crevices, old mine shafts and tunnels

Large-eared Pied Bat (Chalinolobus dyweri)

Land within 1km of rock outcrops or cliff lines

Brush-tailed Rock-wallaby (Petrogale penicillata)

Forb-rich grassy woodland

Tarengo Leek Orchid (Prasophyllum petilum)
Small Purple-pea (Swainsona recta)
Silky Swainson-pea (Swainsona sericea)

Land within 100m of stream or creek banks

Booroolong Frog (Litoria booroolongensis)

Land within 40m of watercourses, containing hollow-
bearing trees, loose bark and/or fallen timber.

Pale-headed Snake (Hoplocephalus bitorquatus)

5.4.2 Predicted Species

The BBCC (Major Project Assessment Type Mine Site and Pipeline) generates the predicted
species-credit species (Table 29). This section evaluates the potential or actual presence in the

Study Area.

Table 29
Predicted Species-Credit Species

Page 1 of 4

Legal Status

Common BC | EPBC
Name Scientific Name Act Act

TS Offset | by the
Multiplier | Project

Impacted

Justification

Ausfeld’s Acacia ausfeldii
Wattle

\% - 7.7

Yes Ausfeld’s Wattle was recorded within the
BAR footprint of the proposed water
pipeline.

Booroolong

Frog booroolongensis

Litoria E E 1.3

No The Booroolong frog was not recorded
within the Study Area despite adequate
fauna surveys being carried out within the
seasonal requirements of this species.
Although some permanent creeks with
fringing vegetation do occur, these areas
are heavily degraded and modified by
past agricultural and clearing activity. This
species is not likely to occur within the
Study Area and therefore would not be
impacted by the Project.

Brush-tailed
Phascogale

Phascogale
tapoatafa

No Brush-tailed Phascogale was not
recorded within the Study Area despite
adequate fauna surveys being carried out
within the seasonal requirements of this
species. Although hollow-bearing trees
are present, densities required to support
this species are not present. There are no
records of this species in the locality. This
species is not likely to occur within the
Study Area and therefore, would not be
impacted by the Project.
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Table 29 (Cont’d)
Predicted Species-Credit Species

Page 2 of 4

Common
Name

Scientific Name

Legal Status

BC
Act

EPBC
Act

TS Offset
Multiplier

Impacted
by the
Project

Justification

Brush-tailed
Rock
Wallaby

Petrogale
penicillata

E

\Y

2.6

No

The Study Area does not contain any cliff
lines, or other suitable habitat, therefore, it
is not likely to occur there. Given this, the
species would not be impacted by the
Project.

Capertee
Stringybark

Eucalyptus
cannonii

13

No

This species was not recorded within the
Study Area despite comprehensive
vegetation surveys carried out in
accordance with the seasonal
requirements of this species. The species
is known from across the locality. Given
the apparent absence from the field
surveys, it is not likely to occur in the Study
Area. Therefore, it would not be impacted
by the Project.

Clandulla
Geebung

Persoonia
marginata

13

No

This species was not recorded within the
Study Area despite comprehensive
vegetation surveys carried out in
accordance with the seasonal
requirements of this species. The species
has not been recorded previously within
the locality and is not likely to occur in the
Study Area. Therefore, it would not be
impacted by the Project.

Eastern

Pygmy-
possum

Cercartetus
nanus

2.0

No

Eastern Pygmy-possum was not recorded
within the Study Area despite appropriate
surveys (targeted spotlighting, motion-
activated cameras) and they are not known
from previous records in the locality. The
degraded understory after decades of
agricultural activity strongly suggests that
potential habitat is no longer present (even
if it once was). This species is not likely to
occur in the Study Area and therefore,
would not be impacted by the Project.

Eucalyptus
alligatrix
subsp.
alligatrix

Eucalyptus
alligatrix subsp.
alligatrix

7.7

No

Despite extensive vegetation survey, this
species was not recorded within the Study
Area and there are no previous records in
the locality. This species is not likely to
occur in the Study Area and therefore
would not be impacted by the Project.

Euphrasia
arguta

Euphrasia arguta

CE

CE

4.0

No

Despite extensive vegetation survey, this
species was not recorded within the Study
Area. There is a single record south-east of
Lue. However, this species is not likely to
occur in the Study Area and therefore
would not be impacted by the Project.

Grevillea
divaricata

Grevillea
divaricata

7.7

No

This species was not recorded within the
Study Area despite comprehensive
vegetation surveys carried out in
accordance with the seasonal
requirements of this species. The species
has not been recorded previously within
the locality and is not likely to occur in the
Study Area. Therefore, it would not be
impacted by the Project.
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Page 3 0f 4

Common
Name

Scientific Name

Legal Status

BC | EPBC
Act | Act

TS Offset
Multiplier

Impacted
by the
Project

Justification

Grevillea
obtusiflora

Grevillea
obtusiflora

E E

7.7

No

This species was not recorded within the
Study Area despite comprehensive
vegetation surveys carried out in
accordance with the seasonal
requirements of this species. The species
has not been recorded previously within
the locality and is not likely to occur in the
Study Area. Therefore, it would not be
impacted by the Project.

Koala

Phascolarctos
cinereus

2.6

Yes

Koala has been recorded twice within the
Study Area with one of these within the
BAR footprint. The species has also been
previously recorded in the locality. Since
the EIS was exhibited, Bowdens
Silver personnel have recorded four
additional sightings of an individual
Koala traversing the Study Area.

Large-eared
Pied Bat

Chalinolobus
dwyeri

1.3

Yes, but

foraging

habitat
only

This species has been recorded within
the Study Area, but roosting or maternity
habitat is not present. Further discussion
in Section 5.4.3.

Pale-headed
Snake

Hoplocephalus
bitorquatus

3.3

No

This species was not recorded within the
Study Area despite comprehensive fauna
surveys carried out in accordance with
the seasonal requirements of this species
and by an experienced Herpetologist. The
species has not been recorded previously
within the locality and is not likely to occur
in the Study Area. Therefore, it would not
be impacted by the Project.

Prasophyllu
m sp.
Wybong

Prasophyllum sp.

Wybong

7.7

No

This species has not been recorded
within the Study Area. While survey
timing was not optimal for this species,
the sensitivity of this species to grazing,
confirms that it is unlikely to be present
within the Study Area given the long
grazing history. It is highly unlikely to
occur within the Study Area and therefore
would not be impacted by the Project.

Regent
Honeyeater

Anthochaera
phrygia

CE CE

7.7

Yes

No Regent Honeyeater were recorded
despite comprehensive surveys and
surveys being completed during
appropriate sampling months. However,
given the rarity of the species (critically
endangered), suitable habitat is present,
there are previous records in the locality,
and the Study Area is located at the
northern extent of the Capertee Important
Bird Area (IBA) (a known Regent
Honeyeater ‘hotspot”, it is probable that
Regent Honeyeater uses the Study Area
from time to time but went undetected.

Silky
Swainson-
pea

Swainsona
sericea

18

Yes

Silky Swainson-pea has been recorded
within the Study Area and within the BAR
footprint in recent surveys by AREA
Environmental.
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Table 29 (Cont’d)
Predicted Species-Credit Species

Page 4 of 4
Common BC | EPBC |TS Offset | by the
Name Scientific Name | Act | Act |Multiplier |Project |Justification
Small Swainsona recta E E 2.6 Yes This species was not recorded within the
Purple-pea Study Area despite comprehensive

vegetation surveys carried out in
accordance with the seasonal
requirements of this species. Additional
targeted survey by AREA Environmental
located this species within the BAR
footprint. The species has also been
recorded about 10km east and west of

Lue.
Squirrel Petaurus \Y - 2.2 Yes While this species was not recorded in
Glider norfolcensis the comprehensive field surveys, they

are known from previous records across
the locality. Box-gum Woodland is known
habitat for this species across their

range.
Tarengo Prasophyllum E E 13 No This species was not recorded within the
Leek Orchid | petilum Study Area despite comprehensive

vegetation surveys. While seasonal
requirements for surveys are not defined
by the BBCC, the field surveys were
carried out in months where the species
is known to flower elsewhere. The
species has not been recorded
previously within the locality and is not
likely to occur in the Study Area.
Therefore, it would not be impacted by
the Project.

Veronica Veronica blakelyi \Y - 2.1 No This species was not recorded within the
blakelyi Study Area despite comprehensive
vegetation surveys carried out in
accordance with the seasonal
requirements of this species. The
species has not been recorded
previously within the locality and is not
likely to occur in the Study Area.
Therefore, it would not be impacted by
the Project.

5.4.3 Survey Results
Five species-credit species were recorded in the Study Area during the comprehensive field
surveys and by Bowdens Silver on-site personnel. These were:

o Ausfeld’s Wattle (Acacia ausfeldii)

e Koala (Phascolarctos cinereus)

o Silky Swainson-pea (Swainsona sericea)

¢ Small Purple-pea (Swainsona recta)

e Large-eared Pied Bat (Chalinolobus dyweri) (foraging habitat)
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The locations of all species-credit species recorded during field surveys are provided in Map 41
and Map 42.

Two additional species-credit species were presumed to occur within the Study Area and the
BAR footprint (both Mine Site and Pipeline) based on the justification provided in Table 29.
These were Squirrel Glider and Regent Honeyeater.

Squirrel Glider is a species-credit species that, although not recorded during the comprehensive
field surveys, is likely to occur within the BAR footprints given the presence of both foraging and
breeding habitat in Box-Gum Woodland. The species polygon for this species includes all
woodland habitat within the BAR footprints.

Regent Honeyeater is a species-credit species that, although not recorded during the
comprehensive field surveys, is likely to occur within the BAR footprint given the presence of
both potential foraging and breeding habitat.

Breeding has been recorded in the Mudgee-Wollar areas which is now considered one of the
key areas for this species (DoE, 2016). Birds are known to breed in the Capertee Valley and
then at Mudgee-Wollar and vice versa. As the location of the Study Area is in between the
Mudgee-Wollar key area and the Capertee Valley breeding area, it is reasonable to expect that
the Study Area (and any native vegetation in the Lue district) could contain important habitat for
Regent Honeyeater. As a species, Regent Honeyeater is considered a single population with
some genetic exchange of individuals between regularly used areas (DoE, 2016). Given the
rarity of the species (critically endangered), suitable habitat being present, previous records in
the locality, and the landscape position of the Mine Site in the context of breeding, it is
reasonable to expect that the Study Area (and any native vegetation in the Lue district) could
contain important habitat for Regent Honeyeater.

The species polygon for this species includes all woody vegetation within the BAR footprints.

Large-eared Pied Bat is found mainly in areas with extensive cliffs and caves, from central QLD
to the NSW Southern Highlands (OEH, 2020c, Churchill, 2008, Dywer, 1966). They generally
occur in well-timbered habitats containing gullies, and roost in caves as well as crevices in cliffs.
This species has been recorded in the Study Area by ELA (source unknown) and EnviroKey
field survey by echolocation call recording. Large-eared Pied Bat are also known from previous
records across the locality around Munghorn Gap Nature Reserve and in the north around Ulan
(OEH, 2020a) (Map 6). The Study Area contains woodland foraging habitat for this species.
However, the Large-eared Pied Bat is only listed as a species-credit species when there is
potential breeding habitat for the species likely to be impacted. This species breeds in caves,
rock crevices and disused mine shafts, none of which occur within the BAR footprint. Given this,
further assessment of the Large-eared Pied Bat has not been undertaken as the foraging
component of the species habitat is considered to be part of the ecosystem credit requirements
of the Project.

A discussion on Ausfeld’s Wattle, Koala and Silky Swainson-pea/Small Purple-pea follows.

Ausfeld’s Wattle

Ausfeld’s Wattle occurs in the Mudgee-Ulan-Gulgong area of NSW and previous records held
by OEH show that the locality has dozens of known locations (Map 8). The comprehensive field
surveys detected Ausfeld’s Wattle in several locations within the Study Area, with some of these
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also within the BAR footprint. An estimated population size of 239 individuals at eight locations
was recorded. The population at some sites is likely to extend beyond the boundaries of the
Study Area where it occurs. This is particularly relevant at Ryans Creek on Ulan Road but this
could not be confirmed due to access permission not being available during the field surveys.

The species polygon created for Ausfelds Wattle includes all individual plants that were recorded
during the field surveys with a 5 metre buffer applied to encompass any potential seed bank.
However, in instances in the north of the pipeline where the population extends well beyond the
boundaries of the study area, no additional buffer is applied. Given that the species was recorded
in areas that were the subject of previous disturbance suggesting that this species is a coloniser
like other Acacia species, a construction buffer is not appropriate, but rather an exclusion zone
that would keep machinery, persons or equipment clear of retained vegetation.

Koala

Koala has a fragmented distribution throughout eastern Australia from north-east Queensland
to the Eyre Peninsula in South Australia (DotE, 2014, DECC, 2008). In NSW, it mainly occurs
on the central and north coasts with some populations in the west of the Great Dividing Range.
It inhabits eucalypt woodlands and forests where it feeds on the foliage of more than 70 eucalypt
species and 30 non-eucalypt species, but in any one area would select preferred browse
species. Home range of Koala is known to vary according to habitat quality and can range from
two hectares to several hundred hectares.

Two Koala records are known from the Study Area, both of which are either within or directly
adjacent to the Mine Site BAR footprint.

The first known Koala record was during an EnviroKey field survey in December 2016, but the
individual itself was sighted by Bowdens Silver on-site personnel. This was on 8 December 2016
at around 9.30am. Additional searches were made of the immediate and wider area for both
further individuals and for scats, without success.

Plate 17 A single Koala was sighted within the BAR footprint on 8 December 2016

A single Koala was reportedly sighted on Pyangle Road on 2 November 2017 by a member of
the public and subsequently reported on the social media platforms Twitter and Facebook, and
also as a Letter to the Editor in the Mudgee Guardian (3 November 2017). Given the photograph
confirmed the sighting, this record is accepted for the purpose of the BAR. The locations of both
Koala records are detailed on Map 42.
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Since the EIS was exhibited, Bowdens Silver personnel have recorded four additional sightings.
Each sighting was of an individual Koala traversing the Study Area.

As Koala are known to disperse in the months of the two sightings, this may offer a possible
explanation to their presence. In a study from south east Queensland, male and female Koala
are known to move up to 10.6 kilometres from their natal home ranges and often in a southerly
or westerly direction (Disque et al., 2003). A review of existing records shows Koala records both
north and east of the Study Area (Map 6) further adding to the likely explanation of dispersal.
Given the extensive scat searches (137 in total), and the potential observations due to continued
occupancy of the Study Area by Bowdens Silver on-site personnel since 2006, it is probable that
only the higher quality areas of habitat provide these opportunities for Koala.

The species polygon shown for this species was generated by using the three BVT with a
vegetation zone in Moderate/Good_high condition. These totalled 140.36 hectares and are
largely confined to the Mine Site (Site-based assessment). Specifically, it includes the following
within the BAR footprint.

o CW 242, Moderate/Good_high 1.04 hectares (Mine Site only)

e CW 263, Moderate/Good_high56.65 hectares (Mine Site only)

e CW 270, Moderate/Good_high0.77 hectares (Mine Site only)

e CW 291, Moderate/Good_high 81.90 hectares (includes 0.21ha from the Pipeline)

Since the field surveys were completed, the 2019/2020 Summer bushfires have had a
detrimental impact to Koala populations not only in NSW but across Australia. Undoubtedly,
Koala populations in the region are also likely to have some impact from fires in the region.
Based on previous records of Koala across the locality, Munghorn Gap Nature Reserve to the
north and east of the Project contains a significant number of records. While other records are
scattered across the locality acknowledge that a local population in some form occurs across
the wider landscape including the Study Area, the key population areas to the north remain
unaffected including Munghorn Gap Nature Reserve. Significant areas of Koala habitat were
burnt east and south-east of the Study Area but the periphery of this burnt landscape is 13.5
kilometres to the east of the Project (Map 44).

Given the extensive survey effort completed to date within the BAR footprints, and the locations
of existing records in the vicinity (Map 45), it is unlikely that the BAR footprints are of high
importance to Koalas at a regional scale. With consideration of the recent 2019/2020 bushfires
and its impacts on the South-east Australia Koala population, Koala habitat remains unburnt in
key locations including Munghorn Gap Nature Reserve and further east of that NR. Importantly,
biodiversity stewardship sites established at part of the BOS will provide security for Koala in the
long-term beyond the life of the Project, which is of significant conservation benefit to Koala.

Silky Swainson-Pea

Silky Swainson-pea (Swainsona sericea) is known from over 80 distinct populations known
within NSW. Previous records are scattered throughout NSW, from south at the border of NSW
and Victoria to the northern portion of the State (OEH, 2020c). There is a large cluster of records
located on the eastern border of the ACT and NSW (EnviroKey, 2013).
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A variety of habitats are utilised by Silky Swainson-Pea including rocky outcrops, sandhills and
riverine plains. It occurs in grassland and eucalypt woodland communities such as Natural
Temperate Grassland and Snow Gum (Eucalyptus pauciflora) Woodland up on the Monaro. In
the Southern Tablelands and South West Slopes areas, Silky Swainson-Pea can also be found
in areas of Box-Gum Woodland.

Map 44 Extent of the 2019/2020 summer fires

Dubbo,

Bathurst. \/Gos;ord
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This species is known to flower from September to November and has the ability to produce
numerous flowers and seeds under favourable conditions, however vegetative reproduction
appears to be the more common method of reproduction. Silky Swainson-Pea regenerates from
seed after fire. Some light grazing may also assist by reducing the grass cover and allowing
easier germination and establishment. Grazing and weed invasion as a result of agricultural
activity are believed to have a large impact on this species.

EnviroKey has not detected this species during the comprehensive field surveys. However,
environmental officers with Bowdens Silver have detected Silky Swainson-pea at three locations
within the Study Area, all of which are outside both BAR footprints. These are described as
follows.

e Dry Dam Gully 10+ individuals
e DS v-notch gate 7-10 individuals

o Dusty’s Corner gate 5 individuals
The locations of these three populations are provided on Map 42.

Additional surveys by AREA Environmental located Silky Swainson-pea within the BAR footprint
during targeted threatened flora surveys in November 2020. Four discrete populations were
identified within the BAR footprint. These were:

¢ One solitary plant in PCT 277
e 10 individuals in PCT 277
e Three individuals in PCT 281
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e About 50 individuals in PCT 281

The locations of these four populations are provided on Map 42. Given that all four locations are
within the BAR footprint, impacts are anticipated from the Project.

Small Purple-Pea

Small Purple-pea (Swainsona recta) is known from a number of populations in NSW and ACT
comprising more than 9,000 plants. Populations are known from the area including on the
Mudgee-Lue Road which is known to have declined from 70 plants in 1987 to 2 plants in 2010
while at population at the Mudgee Lookout has increased in size from 70 plants in 2009 to 270
plants in 2010 (OEH, 2012b).

The species occurs in predominately grassy woodland, however, AREA Environmental are
currently finalising a predictive habitat model under contract by NSW State government for
Swainsona recta.

This species is known to flower in October and the field surveys did reveal that flowering had not
finished. However, Swainsona recta is also identifiable when not in flower, so survey timing did
not impact on detectability. Grazing and weed invasion as a result of agricultural activity, as well
as reduced fire frequency along with maintenance activities along railway lines and roads are
believed to have a large impact on this species.
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Map 45 Koala records in the vicinity of the BAR footprints

+ Koala (recorded by Member of Public)
+ Koala (recorded by Bowdens Silver)

EEJ Koala (DPIE BioNet - CON09007)
Il BAR footprint - Mine-site
[ BAR footprint - Pipeline
Study Area
® Chainage (kms - proposed pipeline)
NPWS Estate [__| Forestry Estate

G

. ) Data sources:
Mapping date: 21/9/2020 Koala records: see legend.
N Study area: Envirokey. 5 E = K
BAR footprint: Bowdens Silver.
 L___ 1Km Roads, NPWS/Forestry: DPIE spatial data online. 4 ’ nvIiro ey
0 12525 5 Datum, Projection: GDA 1994, MGA Zone 55 www.envirokey.com.au
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544 Species Habitat Polygons
Species habitat polygons have been prepared for the six species-credit species known to, or
assumed to occur within the BAR footprints. These were:

e Koala

e Ausfeld’s Wattle

e Squirrel Glider

* Regent Honeyeater

e Silky Swainson-pea

o Small Purple-pea

The species polygons were prepared:
e Using satellite imagery dated 2019 (Bowdens Silver) and 2018 (Google Earth)

¢ Including the location of the species (in the case of flora) or areas likely occupied
by the species (in the case of fauna)

o Containing the specific habitat features associated with the species.

The species polygons are provided in Map 46 to Map 59.

5.5 THREATENED SPECIES THAT CANNOT WITHSTAND LOSS

Species are generally flagged as unable to withstand loss if there are two or less populations in
the relevant sub-region, or if the species is exceptionally rare or poorly understood.

Ausfeld’s Wattle is identified as a ‘Red Flag’' in the BBCC outputs. The species is known only
from the Mudgee-Ulan-Gulgong area and many populations are confined to roadside vegetation
remnants and are small in area. Existing records confirm that there are more than 50 known
sightings containing 847 individuals (OEH, 2020a). Ausfelds Wattle was only recorded within the
BAR footprint — Pipeline. No individuals were recorded within the BAR footprint — Mine Site.

Both Silky Swainson-pea and Small Purple-pea are identified as Red Flags in the BBCC outputs.
Silky Swainson-pea is known from within the BAR footprint and outside of the BAR footprint but
within Bowdens Silver owned land, while Small Purple-pea was only identified within the BAR
footprint. It should be noted that species that cannot withstand further loss are not used in the
decision-making threshold for State Significant Developments being assessed in accordance
with the FBA, which includes this Project.

5.6 BIODIVERSITY IMPACTS THAT REQUIRE FURTHER
CONSIDERATION

Annexure 10 identifies biodiversity matters of relevance to this EIS. Where relevant to this BAR,
the appropriate section for these is provided. The SEARs identify matters relating to biodiversity
impacts requiring further consideration, and additional matters requiring consideration if those
biota were recorded during ecology surveys. Section 7.6 of the BAR confirms matters that
require further consideration.
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5.7 MATTERS OF NATIONAL ENVIRONMENTAL SIGNIFICANCE -

THREATENED SPECIES
Three threatened species as listed as MNES have been detected within the Study Area. These
were:
e Koala (Phascolarctos cinereus)
e Large-eared Pied Bat (Chalinolobus dwyeri)

e Small Purple-pea (Swainsona recta)

These species are discussed further in Section 5.4 (Species Credit Species) and Annexure 6
and Annexure 9.

5.7.1 Predicted MNES Species

The BBCC (Major Project Assessment Type) automatically generates the predicted ecosystem
and species-credit species required for a BAR. This section evaluates the potential or actual
presence in the Study Area for biota listed by the EPBC Act that may not have been predicted
by the BBCC but are included in a Protected Matters Search Tool report (DoEE, 2020)
(Annexure 2). The analysis in Table 30 informs the significance assessments for the significant
impact criteria included in Annexure 6.

Based on the analysis in Table 30, the following biota would be subject to the significant impact
criteria assessment in Annexure 6.

e Large-eared Pied Bat

¢ Regent Honeyeater

o Cattle Egret

e Latham’s Snipe

e White-throated Needletail
e Swift Parrot

e Rainbow Bee-eater

e Spotted-tailed Quoll

e Koala

e Small Purple-pea

¢ Box-Gum Woodland

9a-114 EnviroKey Pty Ltd



SPECIALIST CONSULTANT STUDIES BOWDENS SILVER PTY LIMITED

Part 9a: Biodiversity Assessment Report - Updated Bowdens Silver Project
Report No. 429/33

Map 46 Species polygons for Regent Honeyeater and Squirrel Glider in the Study Area
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Map 47 Species Polygons for Regent Honeyeater and Squirrel Glider in the Study Area
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Map 52 Species polygons for Regent Honeyeater and Squirrel Glider in the Study Area
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Map 53 Species Polygons for Regent Honeyeater and Squirrel Glider in the Study Area
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Map 54 Species polygons for Regent Honeyeater and Squirrel Glider in the Study Area
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Map 56 Species Polygons for Regent Honeyeater and Squirrel Glider in the Study Area
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Map 57 Species Polygon for Koala in the Study Area
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Map 58 Species polygon for Ausfeld’s Wattle in the Study Area
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Map 59 Species polygons for Silky Swainson-pea and Small Purple-pea within the BAR footprint
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5.8 MATTERS OF NATIONAL ENVIRONMENTAL SIGNIFICANCE -

MIGRATORY SPECIES

EnviroKey identified two migratory biota during field surveys as listed by the EPBC Act:
e White-throated Needletail

e Rainbow Bee-eater

The locations of these species recorded during field surveys are provided on Map 41 and
Map 42.
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Table 30
MNES Species Predicted to Occur in the Study Area
Page 1 of 12
Potential to
Common Name Recorded | be Impacted
Scientific Name during Field by the
Legal Status Habitat Survey Project Justification
Booroolong Frog Live along permanent streams with some fringing No No The Booroolong frog was not recorded within the Study Area
Litoria booroolongensis | vegetation cover such as ferns, sedges or grasses. Adults despite adequate fauna surveys being carried out within the
E BC occur on or near cobble banks and other rock structures seasonal requirements of this species. Although some
within stream margins. permanent creeks with fringing vegetation do occur, these areas
E EPBC are heavily degraded and modified by past agricultural and
clearing activity. This species is not likely to occur within the
Study Area and therefore, would not be impacted by the Project.
Large-eared Pied Bat Found in well-timbered areas containing gullies. Roosts in Yes Yes (but This species has been recorded within the Study Area, but
Chalinolobus dwyeri caves (near their entrances), crevices in cliffs, old mine foraging roosting or maternity habitat is not present. Further discussion in
V BC Workings and ?n the disuseq, bottIg-shaped mgd nests of habitat only) |Section 5.4.3.
V EPBC thg Fairy Martln (Petrochelidon ariel), frequenting low to Further assessment is provided in Annexure 6.
mid-elevation dry open forest and woodland close to
these features.
Grey-headed Flying Fox |Occurs in temperate and sub-tropical rainforest, No No This species was not recorded within the Study Area despite
Pteropus poliocephalus | Sclerophyll forest and woodland, heaths and swamps comprehensive fauna surveys carried out in accordance with the
V BC generally within 200km of the east coast. seasonal requirements of this species. The species has not been
recorded previously within the locality and is not likely to occur in
V EPBC the Study Area. Therefore, it would not be impacted by the
Project.
Common Sandpiper In Australia, this species is concentrated in the north and No No This species was not recorded within the Study Area despite
Actitis hypoleucos west of the mainland. Mainly breeds in Europe and Asia, comprehensive fauna surveys carried out in accordance with the
M EPBC the population that migrates to Australia breeds in Russia. seasonal requirements of this species. The species has been
recorded previously within the locality and is not likely to occur in
the Study Area as there is no suitable habitat. Therefore, it would
not be impacted by the Project.
Magpie Goose Mainly found in shallow wetlands (less than 1m deep) No No This species was not recorded within the Study Area despite
Anseranas semipalmata | With dense growth of rushes or sedges. Equally at home comprehensive fauna surveys carried out in accordance with the
V BC in aquatic or terrestrial habitats; often seen walking and seasonal requirements of this species. The species has not been
grazing on land; feeds on grasses, bulbs and rhizomes. recorded previously within the locality and is not likely to occur in
MEPBC the Study Area. Therefore, it would not be impacted by the
Project.

£€/62t 'ON Loday
108[01d J9OA|IS Suapmog

A3LINIT ALd 93ATIS SNIAMO4d

parepdn - Hoday Wswssassy AlSIaAIpolg (e Ued

S31ANLS INVLINSNOD 1SI7VIO3dS



P11 Aid Aeyoanug

TET - €6

Table 30 (Cont’d)
MNES Species Predicted to Occur in the Study Area

Page 2 of 12
Potential to
Common Name Recorded | be Impacted
Scientific Name during Field by the
Legal Status Habitat Survey Project Justification
Regent Honeyeater The species inhabits dry open forest and woodland, No Yes No Regent Honeyeater were recorded despite comprehensive
Anthochaera phrygia particularly Box-lronbark woodland, and riparian forests of surveys and surveys being completed during an appropriate
CE BC River Sheoak. Regent Honeyeaters inhabit woodlands sampling months. However, given the rarity of the species
that support a significantly high abundance and species (critically endangered), suitable habitat is present, there are
CE EPBC richness of bird species. These woodlands have previous records in the locality, and the Study Area is located at
significantly large numbers of mature trees, high canopy the northern extent of the Capertee Important Bird Area (IBA) (a
cover and abundance of mistletoes. known Regent Honeyeater ‘hotspot”, it is probable that Regent
Honeyeater uses the Study Area from time to time but went
undetected.
Further assessment is provided in Annexure 6.
Fork-tailed Swift Mostly occurs over inland plains, but can sometimes be No No This species was not recorded within the Study Area despite
Apus pacificus found in coastal areas. The species is found over dry and comprehensive fauna surveys carried out in accordance with the
M EPBC open habitats, including riparian woodlands and tea tress seasonal requirements of this species. The species has not been
swamps, low scrub, heathland or saltmarsh. recorded previously within the locality and is not likely to occur in
the Study Area. Therefore, it would not be impacted by the
Project.
Eastern Great Egret The Eastern Great Egret has been reported in a wide No No This species was not recorded within the Study Area despite
Ardea alba (modesta) range of wetland habitats (for example inland and coastal, comprehensive fauna surveys carri_ed out in accqrdance with the
M EPBC freshwater and saline, permanent and ephemeral, open seasonal requirements of this species. The species has not been
and vegetated, large and small, natural and artificial). recorded previously within the locality and is not likely to occur in
the Study Area. Therefore, it would not be impacted by the
Project.
Cattle Egret The Cattle Egret occurs in tropical and temperate No Yes This species was not recorded within the Study Area despite
Ardea ibis grasslands, wooded lands and terrestrial wetlands. comprehensive fauna surveys carried out in accordance with the
M EPBC seasonal requirements of this species. The species has been
recorded previously within the locality, and it may use the Study
Area from time to time given its highly mobile nature.
Further assessment is provided in Annexure 6.
Australasian Bittern Favours permanent freshwater wetlands with tall, dense No No This species was not recorded within the Study Area despite
Botaurus poiciloptilus vegetation, particularly bulrushes (Typha spp.) and comprehensive fauna surveys carried out in accordance with the
EBC spikerushes (Eleoacharis spp.). seasonal requirements of this species. The species has not been
recorded previously within the locality and is not likely to occur in
EEPBC the Study Area. Therefore, it would not be impacted by the
Project.
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Table 30 (Cont’d)
MNES Species Predicted to Occur in the Study Area
Page 3 of 12
Potential to
Common Name Recorded | be Impacted
Scientific Name during Field by the
Legal Status Habitat Survey Project Justification
Sharp-tailed Sandpiper | A summer migrant from Serbia, also found in Indonesia, No No This species was not recorded within the Study Area despite
Calidris acuminate Papua New Guinea, the Solomon Islands, New Caledonia comprehensive fauna surveys. The species has not been
and New Zealand. During years of flood it can be found recorded previously within the locality and is not likely to occur in
M EPBC on the inland floodplains, and can be found on coastal the Study Area as there is no suitable habitat. Therefore, it would
tide flats in times without flood. not be impacted by the Project.
Curlew Sandpiper Generally occupies littoral and estuarine habitats, and in No No This species was not recorded within the Study Area despite
Calidris ferruginea New South Wales is mainly found in intertidal mudflats of comprehensive fauna surveys carried out in accordance with the
sheltered coasts. Also occurs in non-tidal swamps, lakes seasonal requirements of this species. The species has been
EBC and lagoons on the coast and sometimes inland. recorded previously within the locality and is not likely to occur in
CE EPBC the Study Area as there is no suitable habitat. Therefore, it would
M EPBC not be impacted by the Project.
Pectoral Sandpiper A widespread but scattered Australian distribution, both No No This species was not recorded within the Study Area despite
Calidris melanotos along the eastern coast and west of the Great Dividing comprehensive fauna surveys carried out in accordance with the
Range. It prefers shallow water, both fresh and salt, seasonal requirements of this species. The species has been
M EPBC preferring wetlands that have open fringing mudflats and recorded previously within not the locality and is not likely to
low vegetation. Breeding occurs in northern Russia and occur in the Study Area as there is no suitable habitat. Therefore,
North America. it would not be impacted by the Project.
Black-eared Cuckoo Found across much of Australia except wet coastal forest. No No This species was not recorded within the Study Area despite
Chrysococcyx osculans Many migrate to northern Australia, Indonesia and comprehensive fauna surveys carried out in accordance with the
southern New Guinea after breeding in Southern seasonal requirements of this species. The species has not been
M EPBC Australia in spring. recorded previously within the locality and is not likely to occur in
the Study Area. Therefore, it would not be impacted by the
Project.
Latham’s Snipe Latham's Snipe are seen in small groups or singly in No Yes This species was not recorded within the Study Area despite

Gallinago hardwickii
M EPBC

freshwater wetlands on or near the coast, generally
among dense cover. They are found in any vegetation
around wetlands, in sedges, grasses, lignum, reeds and
rushes and also in saltmarsh and creek edges on
migration. They also use crops and pasture.

comprehensive fauna surveys carried out in accordance with the
seasonal requirements of this species. The species has been
recorded previously within the locality, and it may use the Study
Area from time to time given its highly mobile nature.

Further assessment is provided in Annexure 6.
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Table 30 (Cont’d)
MNES Species Predicted to Occur in the Study Area

Page 4 of 12
Potential to
Common Name Recorded | be Impacted
Scientific Name during Field by the
Legal Status Habitat Survey Project Justification
Painted Honeyeater Inhabits Boree, Brigalow and Box-Gum Woodlands and No No This species was not recorded within the Study Area despite
Grantiella picta Box-Ironbark Forests. comprehensive fauna surveys carried out in accordance with the
seasonal requirements of this species. The species has been
VBC recorded previously within the locality near Ulan however, it is not
V EPBC likely to occur in the Mine Site due to its geographic location well
to the south. Therefore, it would not be impacted by the Project.
White-bellied Sea-Eagle | The White-bellied Sea-Eagle is found in coastal habitats No No This species was not recorded within the Study Area despite
Haliaeetus leucogaster (especially those close to the seashore) and around comprehensive fauna surveys carried out in accordance with the
terrestrial wetlands in tropical and temperate regions. seasonal requirements of this species. The species has been
M EPBC : L . L .
recorded previously within the locality however, it is not likely to
occur in the Study Area due to lack of suitable habitat. Therefore,
it would not be impacted by the Project.
White-throated For a time it was commonly believed that this species Yes Yes This species was recorded within the Study Area. The species
Needletail does not land while in Australia. It has now been has been recorded previously within the locality, and it would
Hirundapus caudacutus | observed that birds would roost in trees, and radio- likely use the Study Area from time to time given its highly mobile
M EPBC tracking has since confirmed that this is a regular activity. nature.
Further assessment is provided in Annexure 6.
Caspian Tern Widespread along most of Australia’s coastline and major No No This species was not recorded within the Study Area despite
Hydroprogne caspia inland water bodies. Feeds almost exclusively on fish. comprehensive fauna surveys. The species has been recorded
M EPBC !or_eviou_sly within the _Iocality, but given a lack of su@table habitat,
it is unlikely to occur in the Study Area. Therefore, it would not be
impacted by the Project.
Swift Parrot Migrates to the Australian south-east mainland between No Yes No Swift Parrot have been recorded in the Study Area, despite

Lathamus discolor
E BC
CE EPBC

March and October. On the mainland they occur in areas
where eucalypts are flowering profusely or where there
are abundant lerp (from sap-sucking bugs) infestations.
Favoured feed trees include winter flowering species
such as Swamp Mahogany Eucalyptus robusta, Spotted
Gum Corymbia maculata, Red Bloodwood C. Gummifera,
Mugga Ironbark E. Sideroxylon, and White Box E. Albens.

some of the field surveys being carried out in a suitable season
(April). Given the rarity of the species (critically endangered),
suitable habitat is present, there are previous records in the
locality, and the Study Area is located at the northern extent of
the Capertee Important Bird Area (IBA), it is possible that Swift
Parrot could use the Study Area from time to time but went
undetected.

Further assessment is provided in Annexure 6.
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Table 30 (Cont’d)
MNES Species Predicted to Occur in the Study Area

Page 5 of 12
Potential to
Common Name Recorded | be Impacted
Scientific Name during Field by the
Legal Status Habitat Survey Project Justification
Malleefowl Predominantly inhabit mallee communities, preferring the No No This species was not recorded within the Study Area despite
Leipoa ocellata tall, dense and floristically-rich mallee found in higher comprehensive fauna surveys. The species has been recorded
rainfall (300 - 450 mm mean annual rainfall) areas. previously within the locality, but given a lack of suitable habitat,
EBC Utilises mallee with a spinifex understorey, but usually at it is unlikely to occur in the Study Area. Therefore, it would not be
V EPBC lower densities than in areas with a shrub understorey. impacted by the Project.
Prefers areas of light sandy to sandy loam soils and
habitats with a dense but discontinuous canopy and
dense and diverse shrub and herb layers
Rainbow Bee-eater Most often found in open forests, woodlands and Yes Yes This species was recorded within the Study Area. The species
Merops omatus shrublands, and cleared areas, usually near water. Also has been recorded previously within the locality, and it would
found on farmland with remnant vegetation and in likely use the Study Area from time to time given its highly mobile
M EPBC . . .
orchards and vineyards. Uses disturbed sites such as nature.
quarries, cuttings and mines to build its nesting tunnels. Further assessment is provided in Annexure 6.
Black-faced Monarch The Black-faced Monarch mainly occurs in rainforest No No This species was not recorded within the Study Area despite
Monarcha melanopsis ecosystems, including semi-deciduous vine-thickets, comprehensive fauna surveys. The species has not been
M EPBC complex notophyll vine-forest, tropical (mesophyll) recorded previously within the locality and is not likely to occur in
rainforest, subtropical (notophyll) rainforest, mesophyll the Study Area as there is no suitable habitat. Therefore, it would
(broadleaf) thicket/shrubland, warm temperate rainforest, not be impacted by the Project.
dry (monsoon) rainforest and (occasionally) cool
temperate rainforest.
Yellow Wagtail Occurs in a variety of damp or wet habitats with low No No This species was not recorded within the Study Area despite
Motacilla flava vegetation, from rushy pastures, meadows, hay fields and comprehensive fauna surveys. The species has not been
M EPBC marshes to damp steppe and grassy tundra. recorded previously within the locality and is not likely to occur in
the Study Area as there is no suitable habitat. Therefore, it would
not be impacted by the Project.
Satin Flycatcher The Satin Flycatcher is found in tall forests, preferring No No This species was not recorded within the Study Area despite

Myiagra cyanoleuca
M EPBC

wetter habitats such as heavily forested gullies, but not
rainforests.

comprehensive fauna surveys carried out in accordance with the
seasonal requirements of this species. The species has not been
recorded previously within the locality, and there is no suitable
habitat present. Therefore, it would not be impacted by the
Project.
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Eastern Curlew Within Australia, the eastern curlew has a primarily No No This species was not recorded within the Study Area despite
Numenius coastal distribution. The species is found in all states, comprehensive fauna surveys. The species has not been
madagascariensis particularly the north, east, and south-east regions recorded previously within the locality and is not likely to occur in
CE EPBC including Tasmania. Eastern curlews are rarely recorded the Study Area as there is no suitable habitat. Therefore, it would
M EPBC inland. not be impacted by the Project.
Superb Parrot Inhabit Box-Gum, Box-Cypress-pine and Boree No No This species was not recorded within the Study Area despite
Polytelis swainsonii Woodlands and River Red Gum Forest. In the Riverina, comprehensive fauna surveys carried out in accordance with the
V BC the birds nest in the hollows of large trees (dead or alive) seasonal requirements of this species. The species has not been
V EPBC mainly in tall riparian River Red Gum Forest or Woodland. recorded previously within the locality and is not likely to occur in
On the South West Slopes nest trees can be in open Box- the Study Area based on an absence of records. Therefore, it
Gum Woodland or isolated paddock trees. Species would not be impacted by the Project.
known to be used are Blakely’s Red Gum, Yellow Box,
Apple Box and Red Box.
Rufous Fantail The Rufous Fantail is found in rainforest, dense wet No No This species was not recorded within the Study Area despite
Rhipidura rufifrons forests, swamp woodlands and mangroves, preferring comprehensive fauna surveys carried out in accordance with the
M EPBC deep shade, and is often seen close to the ground. seasonal requirements of this species. The species has been not
been recorded previously within the locality, and there is no
suitable habitat present. Therefore, it would not be impacted by
the Project.
Australian Painted Snipe | Prefers fringes of swamps, dams and nearby marshy No No This species was not recorded within the Study Area despite
Rostratula australis areas where there is a cover of grasses, lignum, low comprehensive fauna surveys carried out in accordance with the
EBC scrub or open timber. seasonal requirements of this species. The species has been
E EPBC recorded previously within not the locality and is not likely to
M EPBC occur in the Study Area as there is no suitable habitat. Therefore,
it would not be impacted by the Project.
Painted Snipe The Australian Painted Snipe generally inhabits shallow No No This species was not recorded within the Study Area despite
Rostratula benghalensis terrestrial freshwater (occasionally brackish) wetlands, comprehensive fauna surveys carried out in accordance with the
(sensu lato) including temporary and permanent lakes, swamps and seasonal requirements of this species. The species has not been
E EPBC claypans. They also use inundated or waterlogged recorded previously within the locality and is not likely to occur in
grassland or saltmarsh, dams, rice crops, sewage farms the Study Area as there is no suitable habitat. Therefore, it would
M EPBC and bore drains. not be impacted by the Project.
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Flathead Galaxias Occupies lowland water bodies associated with the No No The species has not been recorded previously within the locality
Galaxias rostratus southern Murray-Darling river system. and is not likely to occur in the Study Area as it is not located on
CE EPBC the southern Murray-Darling River system. Therefore, it would

not be impacted by the Project.
Murray Cod Found in the Murray-Darling Basin, generally preferring No No There is no suitable habitat within the Study Area. Therefore, it
Maccullochella peeli deep water around boulders, undercut banks, would not be impacted by the Project.
V EPBC overhanging vegetation and logs.
Macquarie Perch Found in the Murray-Darling Basin, particularly upstream No No There is no suitable habitat within the Study Area. Therefore, it
Macquaria australasica reaches. would not be impacted by the Project.
E EPBC
Spotted-tailed Quoll Recorded across a range of habitat types, including No Yes While not recorded by the comprehensive field surveys, two
Dasyurus maculatus rainforest, open forest, woodland, coastal heath and records of Spotted-tailed Quoll occur in relatively close proximity
V BC inland riparian forest, from the sub-alpine zone to the to the Study Area. The first, a roadkill male was found dead on

coastline. Lue Road, 800 metres west of Lue Tip in 2017, while the second

E EPBC was on Maloneys Road near ‘Bara Downs’ about 5 kilometres

north of the Study Area in 2005.

Further assessment is provided in Annexure 6.
Brush-tailed Rock- Occupy rocky escarpments, outcrops and cliffs with a No No The Study Area does not contain any cliff lines, or other suitable
wallaby preference for complex structures with fissures, caves habitat, therefore, it is not likely to occur there. Given this, the
Petrogale penicillata and ledges, often facing north. species would not be impacted by the Project.
E BC
V EPBC
Greater Glider The greater glider favours forests with a diversity of No No This species was not recorded within the Study Area despite

Petauroides volans
V EPBC

eucalypt species, due to seasonal variation in its
preferred tree species. During the day it shelters in tree
hollows, with a particular selection for large hollows in
large, old trees.

comprehensive fauna surveys carried out in accordance with the
seasonal requirements of this species. The species has not been
recorded previously within the locality and is not likely to occur in
the Study Area. Therefore, it would not be impacted by the
Project.
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Koala Inhabit eucalypt woodlands and forests. Home range size Yes Yes Koala has been recorded twice within the Study Area. The
Phascolarctos cinereus | varies with quality of habitat, ranging from less than two species has also been previously recorded in the locality.
V BC hectares to several hundred hectares in size. Further assessment is provided in Annexure 6.
V EPBC
New Holland Mouse The New Holland Mouse has been found from coastal No No There is no suitable habitat within the Study Area. Therefore, it
Pseudomys areas and up to 100km inland on sandstone country would not be impacted by the Project.
novaehollandiae within open heathland, open woodland with a heathland
understorey and vegetated sand dunes.
V EPBC
Pink-tailed Legless Inhabits sloping, open woodland areas with No No This species was not recorded within the Study Area despite
Lizard predominantly native grassy ground layers, particularly comprehensive fauna surveys carried out in accordance with the
Aprasia parapulchella those dominated by Kangaroo Grass (Themeda seasonal requirements of this species. The species has not been
australis). Sites are typically well-drained, with rocky recorded previously within the locality and is not likely to occur in
vVBC outcrops or scattered, partially-buried rocks. Commonly the Study Area. Therefore, it would not be impacted by the
V EPBC found beneath small, partially-embedded rocks and Project.
appear to spend considerable time in burrows below
these rocks; the burrows have been constructed by and
are often still inhabited by small black ants and termites.
Striped Legless Lizard Found mainly in Natural Temperate Grassland but has No No This species was not recorded within the Study Area despite
Delma impar also been captured in grasslands that have a high exotic comprehensive fauna surveys carried out in accordance with the
component. Also found in secondary grassland near seasonal requirements of this species. The species has not been
vVBC Natural Temperate Grassland and occasionally in open recorded previously within the locality and is not likely to occur in
V EPBC Box-Gum Woodland. the Study Area. Therefore, it would not be impacted by the
Project.
Broad-headed Snake Nocturnal. Shelters in rock crevices and under flat No No There is not suitable habitat for this species within the Study

Hoplocephalus
bungaroides

E BC
V EPBC

sandstone rocks on exposed cliff edges during autumn,
winter and spring.

Area. Therefore, it would not be impacted by the Project.
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Cymbidium A disjunct population of less than 500 individuals which No No There is no suitable habitat for this species within the Study Area.
canaliculatum population | occur in the upper Hunter Valley, NSW. Therefore, it would not be impacted by the Project.
in the Hunter Catchment
Cymbidium
canaliculatum
E EPBC
Bluegrass Bluegrass occurs on the New England Tablelands, North No No This species was not recorded within the Study Area despite
Dichanthium setosum West Slopes and Plains and the Central Western Slopes comprehensive vegetation surveys. The species has not been
V BC of NSW, Associated with heavy basaltic black soils and recorded previously within the locality and is not likely to occur in
red-brown loams with clay subsoil. Often found in the Study Area. Therefore, it would not be impacted by the
VEPBC moderately disturbed areas such as cleared woodland, Project.
grassy roadside remnants and highly disturbed pasture.
Euphrasia Arguta Historic records of the species noted the following No No Despite extensive vegetation survey, this species was not
Euphrasia arguta habitats: 'in the open forest country around Bathurst in recorded within the Study Area. There is a single record south-
CE BC sub humid places', 'on the grassy country near Bathurst', east of Lue. However, this species is not likely to occur in the
CE EPBC and 'in meadows near rivers'. Study Area and therefore would not be impacted by the Project.
Hoary Sunray Occurs at relatively high elevations in woodland and open No No This species was not recorded within the Study Area despite
Leucochrysum albicans | forest communities, in an area roughly bounded by comprehensive vegetation surveys. The species has not been
var. tricolor Goulburn, Albury and Bega. The species has been recorded previously within the locality and is not likely to occur in
E EPBC recorded in the Yass Valley, Tumut, Upper Lachlan, the Study Area. Therefore, it would not be impacted by the
Snowy River and Galong. Project.
Torrington Beard-heath | Known only from a few records in Northern NSW, on the No No There is no suitable habitat for this species within the Study Area.
Leucopogon confertus New England Tableland. Therefore, it would not be impacted by the Project.
E EPBC
E BC
Omeo Storksbill Known from only 4 locations in NSW, with three on lake- No No There is no suitable habitat for this species within the Study Area.

Pelargonium sp.
Striatellum

E BC

E EPBC

beds on the basalt plains of the Monaro and one at Lake
Bathurst. It has a narrow habitat that is usually just above
the high-water level of irregularly inundated or ephemeral
lakes, in the transition zone between surrounding
grasslands or pasture and the wetland or aquatic
communities.

Therefore, it would not be impacted by the Project.
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Philotheca ericifolia Grows chiefly in dry sclerophyll forest and heath on damp No No The species has been recorded previously within the locality
V EPBC sandy flats and gullies. It has been collected from a (Munghorn Gap NR) Given its apparent absence from the Study
variety of habitats including heath, open woodland, dry Area as it has not recorded despite comprehensive vegetation
sandy creek beds, and rocky ridge and cliff tops. surveys. it would not be impacted by the Project.
Associated species include Melaleuca uncinata,
Eucalyptus crebra, E. rossii, E. punctata, Corymbia
trachyphloia, Acacia triptera, A. burrowii, Beyeria viscosa,
Philotheca australis, Leucopogon muticus and Calytrix
tetragona.
Tarengo Leek Orchid Natural populations are known from four sites in NSW. No No This species was not recorded within the Study Area despite
Prasophyllum petilum Grows in open sites within Natural Temperate Grassland comprehensive vegetation surveys. While seasonal requirements
at the Boorowa and Delegate sites. Also grows in grassy for surveys are not defined by the BBCC, the field surveys were
EBC woodland in association with River Tussock Poa carried out in months where the species is known to flower
E EPBC labillardieri, Black Gum Eucalyptus aggregata and tea- elsewhere. The species has not been recorded previously within
trees Leptospermum spp. at Captains Flat and within the the locality and is not likely to occur in the Study Area. Therefore,
grassy ground layer dominated by Kangaroo Grass under it would not be impacted by the Project.
Box-Gum Woodland at liford.
A leek-orchid Known to occur in open eucalypt woodland and No No This species has not been recorded within the Study Area. While
Prasophylium sp. grassland. Leek orchids are genera!ly found in shrubby survey timing was npt optimgl for this_specie;, the sensitivity of
Wybong (C.Phelps ORG and grassy habitats in dry to wet soil. th'IS species to grazing, .conflrms that it is ynllkgly to be presgnt
5269) within the Study Area given the long grazing history of the site. It
is highly unlikely to occur within the Study Area and therefore
CEEPBC would not be impacted by the Project.
Small Purple-pea Before European settlement Small Purple-pea occurred in Yes Yes This species was initially not recorded within the Study Area

Swainsona recta
E BC
E EPBC

the grassy understorey of woodlands and open-forests
dominated by Blakely’s Red Gum (Eucalyptus blakelyi),
Yellow Box (E. melliodora), Candlebark Gum (E. rubida)
and Long-leaf Box (E. goniocalyx). Grows in association
with understorey do