)

Jellinbah Group

LAKE VERMONT MEADOWBROOK
EXTENSION PROJECT

ENVIRONMENTAL IMPACT STATEMENT
TABLE OF CONTENTS

ENVARONMENT AL SOLUTIONS s




Table of Contents

Table of contents

ES Executive SUMMary.....cccceeiiiiininnnsnssssnssssssnsnns 1 Consultation Process .......ccccceeeeennnnnnnnnsnnnnnes 2-1
ES.1 Project proponent .......ccceevviiiiiiiiiininiiiiinnnnnns 3 21 Environmental objectives and performance
ES.2  Project SUMMary.......ccceeeeererrerseeseessessessaessenns 3 outcomes. """"" e 2-1
ES.3  Public consultation process .......cccccceeeevvnneenns 4 ;1; gz:zz::z::z: Stt:'ﬁfetg“\l/es """"""""""""""""" ;:;
ES.A  Project description............ceeeevseesssenesssenesssenes 4 L
£S41 C(r)c:ujsetcruc;;rlp 'on 4 2.2 Description of existing values .....cccccevreeennnes 2-2
ES.4'2 T 6 2.2.1  Stakeholder identification ........cccccevveeuvennen. 2-2
ES.4.3 Rehabilitation .......ccceeeeveeviiesieesieesieecee e 7 2:22 i;c)z:;e:;tc;lgz:]engagement and community )8
ES.5 Environmental assessment ........ccccceeeiriiiinnnee 8 o mmmm—
ES.5.1  ClIMALE covvvveveeeeeeeeeeeeeeseeeeesssssssssssssssssenssssesnnnnnees 8 2.3 Potentialimpacts.......ccomreovrrsennsssnen 2-10
ES.5.2  Land..cciooiiiiiieeiee sttt 8 24 Mitigation and management measures ....2-25
ES.5.3  Wallruuiiiiiiiiieeieesieete ettt 9 2.4.1  Ongoing consultation
ES.5.4 Flooding.... 12 2.4.2  SIMP MONItOriNG ...ccoevereecnans
ES.5.5 Geomorphology .14 3 Project Description .
ES.5.6 Fl.ora anq fauna............... 14 3.1 Proposed development...........cceeeeeueneuennnes 3-1
ES.5.7  BiIOSECUNItY . ceviiiiiiisiceee e 20 311 PrOJECE tIIE oo 3-1
ES.5.8 Alrlquallty s 20 3.1.2  Project objectives and rationale................... 3-1
ES.5.9 Noise and vibration .......cccoeeeeeeeeeeeeeiieeeeiieenns 22 3.1.3 Project capital expenditure """"""""""""" 3-2
ES.5.10 Waste management .......cccccuvvvvvvvvvvvvvenernnennnnns 23 3.1.4 Nature and scale of the Project ........c........... 3-3
ES.5.11 Hazards and safety ... 24 3,15 PrOJECt tiMING wecevverrsrssmaarrerreeereseeeesssnssssnnnns 3-6
ES.5.12 Cultural heritage.....ccccceeeciiieeieeiiecciiieeee e, 25 3.1.6 Project location regional and local context .. 3-7
ES.5.13 Social environment.........ccooovvvvvvvvveeniiissssssss 25 3.1.7  WOrkforce.....ccoovmevniminiiicinicesccieeceines 3-15
E:gig 5::::?; EMVIFONMENT -ovvessvvvnee ;g 3.2 Site description.......ccccvceerccrenericsnneiicsenenns 3-18
> POFL e 321 TONUMC oo 3-18
ES.6  General environmental management 3.2.2  Existing infrastructure .........ccocoecueivinininaes 3-24
COMMILMENTS ....eeeeinireereeceecec e 28 3.2.3  Topography, landforms and catchments.... 3-28
1 Introduction.........cccevviviiiiiiiiiiiniin, 1-1 3.2.4 Geology and economic resources............... 3-28
1.1 PrOJECt PrOPONENt ..eveeveeereeeeseeseseeseeseseens 1-4 3.2.5 Soilsand land use ......ccceoevvveiviieeiriiiiiiiinnnnn, 3-35
11.1  Environmental record.. 1-4 3.2.6  Protected areas ........ccococeveeveieinierccnenennn, 3-37
1.1.2  Environmental, health, safety and community 33 (700 T3 4 Tt 4 o 1o AN 3-40
POlICIES.ceeiieeiitieee e 1-4 3.3.1 Infrastructure corridor.......ccccccuvieeeeeiieinnns 3-41
1.2 Lake Vermont Mine .........oceceeererernenenennnnns 1-7 3.3.2  Access/coal haulage roads.............ccovvvins 3-41
13 Proiect overview 1.9 3.3.3  Mine infrastructure area (MIA) ........ccceee. 3-44
) JECL OVEIVIEW servvssermserermmasermmesesnassserasasers 3.3.4 Underground drifts and portal ................... 3-46
14 Environmental impact assessment process.. 1- 3.3.5 Ventilation systems ......ccccceeviveeriieeniieeniienns 3-47
10 3.3.6  Electricity supply infrastructure.................. 3-47
1.4.1 Terms of reference......cccceecveievcrieeeccnenennns 1-10 3.3.7 Water supply and management infrastructure
1.4.2 EISpreparation..........cooueueeiniscninisninen, 1o a0 e 3-47
1.4.3  Public submissions.........cccecevveviiieeencineeenns 1-11 3.3.8  Construction materials and equipment...... 3.49
15 Project approvals.......cccceeeiiiiiiiiiiiiinisinnnnnns 1-13 3.3.9 Construction disturbance area.................... 3-50
1.5.1  Commonwealth legislation...........cc..cc........ 1-16 3.4 OPErations....ccceeeecrerereererenesssresssnesessesssns 3-50
1.5.2  Queensland legislation: environmental values 3.4.1 Mine resource, schedule and sequence......3-50
.................................................................... 1-17 3.4.2 ROM coal handling and processing ............ 3-73
1.5.3  Queensland legislation: cultural heritage .. 1-26 3.4.3  Product coal handling and transport.......... 3-76
1.5.4  Queensland legislation: development and 3.4.4 Reject management......cooveevvveveensvennn. 3-76
planning ...................................................... 1-27 3.4.5 Ongoing resource definition and exploration
1.5.5  Queensland legislation: natural resources. 1-31 ACHIVITIES 1eeevee e 3-77
1.5.6  Queensland legislation: human health and 3.4.6  Hazardous substances..........ccceceveereennenn. 3-77
weIIbeing .................................................... 1-33 3.4.7 Operations disturbance areas .....oooweeeveiinn. 3-78
1.5.7 Queensland legislation: land and government 3.5 Infrastructure 3-79
""" e 1-35 3.5.1  Transport .ccccccceeeeeereeeeeeriesieereereeveeveennes 3-79
1.5.8 Legislative requirements summary............ 1-36
Meadowbrook Project Environmental Impact Statement Pagei



Table of Contents

352  ENEIEY.coccciieiiee et 3-80 5.4.2  Landform and topography......cccccecevrrunnnnn. 5-29
3.5.3 Telecommunications .........cccccueereeereecunnnnnnn. 3-80 5.4.3 Land use and land use suitability................ 5-30
3.5.4 Sewage treatment.......ccccccceeerciieeecneeeennen, 3-80 5.4.4 Contaminated land.......ccccccecevvrevicneeernnennn. 5-31
3.5.5 Water supply and management................. 3-81 5.4.5 Existing resource tenements ...................... 5-32
3.6 Project alternatives ........oeeeeeeveeeeseseeesenns 3-84 5.4.6 Native Ti'tle.. ................................................. 5-32
3.6.1 Mining method alternatives...........ccoo........ 3-84 5.4.7 Cymulatlve |.mpacts .................................... 5-32
3.6.2 Longwall mining layout and alternatives.... 3-85 5.4.8  Visual amenity .....ccccevviieeiniieniniiiee e, 5-34
3.6.3 Open-cut mining layout and sequence ...... 3-86 5.5 Monitoring and management................... 5-38
3.6.4 Infrastructure corridor alignment.............. 3-87 5.5.1  Subsidence........cccocoeiiiiiieeenciiee e 5-38
3.6.5 Infrastructure and MIA.......ccccceveviiieeinnen. 3-87 5.5.2  Land disturbance .......ccccceevrcieveiniveeesinieeenns 5-39
3.6.6 Workforce accommodation .........cc.ccceueee.. 3-88 5.5.3  Erosion and stability ........cccoceeeveerieiinennne 5-39
3.6.7 Not proceeding with the Project................ 3-89 5.5.4  Topsoil management......cccccccceevrvveeencieeennne 5-40
3.7 Ecologically sustainable development...... 3-89 5.5.5 Land use suit'abili'ty ..................................... 5-40
3.7.1  Precautionary principle «..ooeoeeeereereeneenss 3-90 5.5.6 L:?md contan"nnatlon:......' ............................. 5-41
3.7.2 Intergenerational equity .......cccceeevrvrurnenne. 3-92 5.5.7  Visual amenity and lighting ..........cc.cco....... 5-41
3.7.3 Conservation of biological diversity and 6 Rehabilitation .......ccoevviiiiiiiiiiiiiiiiiiiiniiniinnnnn, 6-1

ecolog'ical INTEEIILY cuveeeeeee e, 3-92 6.1 Relevant policy and legislation ................... 6-1
3.7.4  Valuation ....cccccveeevciiee e, 3-93 6.1.1  Progressive rehabilitation............ccooevveunn.. 6-1
4 CliMAte cccceveeeeeeeereeeeneneeneneeeeeeeeeeeeeeeeeeeeeeeeeees 4-1 6.1.2  Financial provisioning........cccovveeieeeiecinnnnnn. 6-2
4.1 Existing climate......cccoeeviiiiiiiiiiiiiiiniiiiiniinnnnn, 4-1 6.2 Key influencing ecosystem processes and
4.1.1  Rainfalleccooiii 4-4 functions......cccceviiiiiiiniiiiiinininin, 6-2
4.1.2  TempPerature .....ccccccceeecineeeeeeeeecciineeeeeeeeeeanns 4-4 6.2.1 Topography, hydrology and climate.............. 6-2
4.1.3  HUMidity ..ooooiiiiiieeee e 4-5 6.2.2  Waste rock and coal reject geochemistry ....6-2
4.1.4 Wind speed and direction .........cccceeeeeeennnne 4-5 6.2.3  TOpPSOIil reSOUrCES.....uvvveeeeeeciiiieeeeeeeeeiereeane. 6-3
4.1.5 Atmospheric stability .......cccceeevciieiecieeee, 4-6 6.2.4  Current land use and land suitability............ 6-4
4.2 Project vulnerability to natural and induced 6.3 Rehabilitation planning ..........ccccceviiiinininnnns 6-5

hazards cicccceciinnnnnnnnnnnnn. 4-6 6.3.1 Rehabilitation objectives ........cccocceeeiriierennns 6-5
4.2.1  BUShfire oo, 4-6 6.3.2 Post-mining land US€ ........ccccvveeiiieeenciiee s 6-5
4.2.2  CYClONE ittt 4-7 6.3.3  Rehabilitation areas........cccccceveevcvveeencireeennns 6-5
4.2.3  Extreme rainfall......cccooeivieeeeiiieeeiee e, 4-7 6.3.4 Rehabilitation milestones and completion
424 FlOOG.u.iiiiiiiiiniiiiieeniee sttt 4-7 CrItEIIA vveerieesieesee e 6-5
4.2.5 Extreme temperatures .......cccocceveeeeeeeennnnnee 4-8 6.3.5 PRCP schedule and progressive rehabilitation6-
4.3 Climate change projection........ccceeeeeeeeenneee. 4-8 8
4.4 Mitigation and management measures......4-9 6.4 Gener.al rehabilitation methods................ ...6-8
5 Land and visual amenity ........cccceeeiiiiiiiiiinnns 5-1 6.4.1  Topsoil management and surface preparat|06n_8
5.1 Environmental objectives and performance 6.4.2  Revegetation.......cccccevveercieeiieesieeesiee e 6-13

ECOMES..uueriiiiiiiiinnneetiisssissnneeesssssssssannens 5-1

outcomes ) 6.5 Specific rehabilitation areas..........ccccuuu..e. 6-13
5.2 Local planning context........ccceeeviiiiiiiiiinnnnnns 5-2 6.5.1 Waste rock emplacements ............coooe...... 6-13
53 Description of existing values ...........cccc...... 5-3 6.5.2  Water management infrastructure ............ 6-15
5.3.1 Local topography and landforms.................. 5-3 6.5.3  Underground mining .....ccceeccevvvveeeeeniiveennnns 6-15
5.3.2  GEOIOGY «covvveeiiiitieieee et 5-5 6.5.4 Mine infrastructure .......ccccccoeeiiiieeeeeieencnnns 6-19
5.3.3  Land syStemsS ......ccoevvieiiiiiiiiniee e 5-5 6.5.5 Coal reject disposal.......ccceeevvveeescreeeinnenn. 6-20
5.3.4 Soil characteristics.......cccccevvviviiiiiiiiiiiiininnnnn, 5-6 6.6 Monitoring and maintenance ................... 6-23
535  Current [ocal [aNd US€....oocovvveeeeeeeeeeeeneneneeeee 5-9 6.6.1  MONItOMNG..ovvvvvrvrrreererereeerereereeeeeeeeeeeeeseee 6-23
5.3.6  Areas of state interest ..o, 5-10 6.6.2  Maintenance.......ooceeereevereereeeeeereeeeeerenes 6-23
5.3.7 Areas of regional interest.......c.cccecevvveennnenn. 5-15 L
5.3.8  Reserve land......ccccccevvienieeiiieecciee e 5-16 6.7 Closure and relinquishment................ccoe. 6-24
5.3.9  NAtiVe title . ..o 5-18 7 GrOUNAWATET c...eoveescieisenssensseesscseeseees 7-1
5.3.10 Existing resource tenure..........cccceeeeeeennnnes 5-18 7.1 Environmental objectives and performance
5.3.11 QUAITY reSOUIMCES .....ovuveeeeeeerirereeeeeeennreeees 5-18 (o 1V1 o0 3 o 1= 7-1
5.3.12 Cf)ntaminatgd land...cooe 5-18 7.2 Description of existing values ..................... 7-2
5.3.13 Visual amenity......cccooeivniieiinirieicnenne, 5-21 7.2.1  Environmental values and water quality
5.4 Potential impacts.......cceeeviiiiiiiiiiiiiiiiininnnnn. 5-25 ObJECHIVES....vieeiiiee e 7-2
5.4.1  SUDBSIENCE ..cceecvvieeeiee e 5-25 2 2 A CT=To ] (o -V ARSI 7-3
Meadowbrook Project Environmental Impact Statement Page ii



7.23
7.2.4
7.2.5
7.2.6

73

7.3.1
7.3.2
7.33

7.3.4
7.3.5
7.3.6

7.4

74.1
7.4.2
743
74.4
7.4.5
7.4.6
7.4.7

7.4.8

8.2
8.2.1
8.2.2
8.2.3
8.2.4
8.2.5
8.2.6
8.2.7
8.2.8
8.2.9
8.2.10

8.3
8.3.1
8.3.2
8.33
8.3.4
8.3.5
8.3.6
8.3.7
8.3.8
8.3.9
8.3.10
8.3.11
8.3.12
8.3.13

8.4

8.4.1
8.4.2
8.4.3

Table of Contents

Baseline groundwater characteristics .......... 7-5
Hydraulic properties.......ccccceeeccviveeeeeencnnns 7-10
Groundwater quality .....cccoceveviieeeeciiee e, 7-10
Water dependent assets.........ccceeeevvveeennns 7-13
Potential impacts.......ccceevviiiiiiiiiiiiiiiiiinnnn, 7-17
Model methodology.......ccccceeeuviiieeeeiennnns 7-17
Predicted groundwater impacts................. 7-21
Impacts to groundwater-dependent

ecosystems (GDES) .....ccceeeeeveeerceieeeeiieeeens 7-36
Great Artesian Basin impacts .........cccccuvuee. 7-38
Groundwater quality .......ccooveeeeiieiicininene... 7-38
Cumulative impacts......ccccevvvveeeeeeiccnienennn. 7-38

Mitigation and management measures ....7-39
Impacted groundwater bore management 7-39

Groundwater monitoring program ............ 7-39
Groundwater trigger levels and limits........ 7-39
Groundwater management plan................ 7-43
Future groundwater modelling .................. 7-43
Adaptive management.......cccccoecveeeeiiieeenns 7-43
Stygofauna impact mitigation and
Management ......cccoovvviiiiieiiiiiiinis 7-43
Groundwater-dependent ecosystem impact
mitigation and management..............c....... 7-43
Surface Water.......ccceveeeiiincnnneniinisssssnnenennnns 8-3
Environmental objectives and performance
OULCOMES....iiirirenneniiiiiitiennneiceieneeennaeesees 8-3
Description of existing values...................... 8-4
Environmental values.......cccocevvveenieiineenane, 8-4
Regional hydrology........cccceeeevieiivciieeciienn, 8-4
Local hydrology ......cccceeevveeeeeiieiicieee e, 8-6
EXIiStiNG USES cevvvvviiiiiiiiiiiiiiieiieeecceeccceeeeeeeeeeees 8-6
Baseline surface water characteristics.......... 8-9
Baseline water quality data..........ccccueeunee. 8-10
Controlled releases.......cccoeceeevvveeeenciieennne 8-12
Water quality objectives .......c.cccoeeveveennnen. 8-12
Sediment quality objectives..........cccueennnee. 8-15
Site water balance numerical model.......... 8-15
Potential impacts.......cceeviiiiiiiiiiiiiiiiiiiinnnn. 8-16
Surface water quality .....c.cccceveveiveeencieeens 8-16
Sediment dams.......cocveevieriieineenieceeee 8-18
Mine water dams .....ccoeceevvveerieenniieeniennienn 8-18
OPEN Pitiriiiiiiiiiiiiiiiiiririierereeererereeeeeeeeeeeeeeeees 8-18
Rehabilitated pit landform ....................... 8-18
Site water balance conceptual model........ 8-19
Geomorphology......cccceeeeeecviieeeeeceecciieeen. 8-19
Reductions in streamflow.........ccccccuevrnnneen. 8-22
Flooding impacts ......ccceceveeeevvvee e, 8-25
Site water demand ........cccoecevevieiniieniennen, 8-25
Regional water availability .........ccccveveneeen. 8-25
Wetlands .....ocveeeerieiiiiieeeeec e 8-26
Cumulative impacts.......ccccevveeeeeiecciiieeennn. 8-26
Mitigation and management measures ....8-26
Water management system......cccoeeeeevnnnne 8-26
Sediment and erosion control.................... 8-31
Water Management Plan ........ccccceevuveeenns 8-35

8.4.4

8.4.5

8.4.6
8.4.7

9.1

9.2

9.2.1
9.2.2
9.2.3
9.2.4
9.25
9.2.6
9.2.7

9.3

9.3.1
9.3.2
9.33

9.34
9.3.5

9.4

94.1
9.4.2
9.4.3
9.4.4
9.4.5
9.4.6
9.4.7
9.4.8
9.4.9

9.5

9.5.1
9.5.2
9.53
9.5.4
9.5.5
9.5.6
9.5.7

10
10.1

10.1.1

10.2

10.3

10.3.1
10.3.2
10.3.3
10.3.4

104

Water quality management and monitoring.. 8-
35
Receiving environment monitoring program . 8-
35

Corrective actionsS.......cccceveeeeeeiieiiiieeeeeeenne 8-36
ANNUAl reVIEW ...coovviviieieecieeee e 8-36
Flooding and Regulated Structures............. 9-1
Environmental objectives and performance
OULCOMES....ccuuiiirnniiiiiniiiiiiinrneie e reneees 9-1
Description of existing values...................... 9-1
Nearby water reSoOUrces .......ccceevcveeersveeennnns 9-1
Land uses and regional context.................... 9-3
Proximity to infrastructure ..........ccoceeeneennne. 9-3
Flood modelling......ccoovvveeecciiieieeecieeeee 9-3
History of flooding .......cccceeveivviiiiieeecieeees 9-6
Current flood risK.......ccccvvevcveiniieniieiniiineenne 9-7
Geomorphology.....cccccviieeeeiieeiciiiieeee e 9-8
Proposed infrastructure.........ccceeeeeiiinnnnne. 9-10
Flood protection levees........ccccccecveeernnenn. 9-10
Diversion drains.......cccueeeeveenieenieeenieenieeenns 9-14
Underground mine dewatering infrastructure
.................................................................... 9-14
Sediment dams ......ccoocveieriiieriniiieeeeieeeee 9-15
Other infrastructure ......ccoccceevvviieeiniieennns 9-16
Potential impacts.........cceevviiiiiiiniiininininnnnn 9-16
Flood depth and afflux impacts.................. 9-16
Flood velocity impacts.........cccouvveeeeeiiccnnnns 9-19
Geomorphology impacts .........ccceeeevcvveeenes 9-23
Subsidence iMmpPacts ......ccccceveeevcveeeeriieeeenes 9-24
Water management infrastructure risk...... 9-27
Haul road and watercourse crossings......... 9-32
Waste rock emplacements.........cccccuvveeeen.. 9-32
Cumulative impacts .....ccccceeeeeeeecciiieeeeeeeens 9-33
Sensitivity assessments .........vvvveveeeverenennn 9-33

Haul road drainage

Receiving environment monitoring............ 9-35
Subsidence Monitoring.........cceceevcveernueenane 9-36
Adaptation strategies .......cccccevveerieeinieennne 9-36
Terrestrial ECOlOBY .......ccovvvuuneiriiiiiiiinnnnnns 10-1
Environmental objectives and performance
OULCOMES....ccuuiirineiirieiiiiieiineeie e 10-1
Flora and fauna ......cccceeeeviniieiiniieeiieene 10-1
Regional and local setting.........cccceeeeeeeeenns 10-2
Study area and methodology.................... 10-3
STUAY Ar€a.....ceeeciiieeeieee e 10-3
Desktop assessment .......cccocceeeeecveeernneeenn. 10-3
Field SUIVeY ....uvveeiieieeeeeeee e, 10-4
Groundwater dependant ecosystems
Methodology .......coocvviieeeiieciiieeee e, 10-10
Terrestrial ecological values.................... 10-12

Meadowbrook Project Environmental Impact Statement

Page iii



Table of Contents

10.4.1 Regional Ecosystems .......ccccceeeeeeeecnnnnennn. 10-12 11.4.6 Aquaticfauna......cccccceveciiiiieeeeeccciiieeee e, 11-11
10.4.2 Threatened Ecological Communities........ 10-16 11.4.7 Macroinvertebrates.......cccccceeeveccrvveeeneennn. 11-11
10.4.3 Flora species of conservation significance 10-16 11.4.8 Stygofauna
10.4.4 Fauna species of conservation significance 11.4.9 Matters of national environmental significance
.................................................................. 10-16 rteerte et e stessteessteesteessseesteesnsessseessseensaeens 11713
10.4.5 Environmentally Sensitive Areas.............. 10-19 11.4.10 Matters of state environmental significance 11-
10.4.6 PeSt SPECIES ...uvvvrrrrririrreerieereeereeeeeeeeeeeeeeeens 10-19 13
10.4.7 Groundwater Dependant ecosystems...... 10-20 11.5 Potential impacts and avoidance, mitigation
10.5 Potential impacts to terrestrial ecology values and management measures........cccceeeeee. 11-14
............................................................... 10-24 11.5.1 Directimpacts....cccccevvciiriieeiiiniciieeeennnnn.. 11-14
10.5.1 Direct impacts ....cceveeeeeeereeeeereeeeeeeeeeeeeeeeeens 10-24 11.5.2 Indirect impactS.....cccccceeeerreeeeeeeeeccinneeennn. 11-16
10.5.2 Indirect impacts.....ccccceeevccrrireeeeeeeccirneenn. 10-28 11.5.3 Cumulative impacts .......cccocvveeeeeeeccnrreeennn. 11-26
10.5.3 Facilitated impacts .......ccccovvveeeeieeicnnrneenn.. 10-40 11.5.4 Facilitated impacts......cccccvvveeeeeeiccrineeenen. 11-26
10.5.4 Cumulative impacts......ccccccevveevcveeerivennn. 10-40 11.6  IMpPact aSSESSMENtS..e.eereurereeeeeerereerenns 11-27
10.6  Potential impacts to MNES...................... 10-42 11.6.1 Matters of National Environmental Significance
10.6.1 Brigalow (Acacia harpophylla dominant and co- (MINES) ettt 11-27
dominant) TEC....ccccevvveeeeiciee e, 10-43 12 Biosecurity........... 1241
10.6.2 Poplar Box Grassy Woodland on Alluvial Plains 12.1  Environmental objectives .........cccccerreennnee. 12-1
TEC ittt sttt 10-51
10.6.3 Ornamental SNake........ccceeevevevrerervrrennas 10-57 12.2  Existing biosecurity risk .......c.ccooeereumeennee. 12-1
10.6.4 White-throated Needletail ..o, 10-69 12.2.1 Introduced fauna SpPecies ........cccceevveeernnnen. 12-1
10.6.5 Squatter PigeoN .........ccceeveveeevereeerereneenenns 10-72 12.2.2  Introduced flora species .............cooeuuueens 12-1
10.6.6 Australian Painted Snipe .......ccccoceevevennee. 10-81 12.2.3 Introduced aquatic flora and fauna............ 12-4
10.6.7 KOQAla..uuiooeeeiieeee ettt 10-88 12.2.4  Public health and agricultural pest species
10.6.8 Greater Gllder """"""""""""""""""""""""""""""" 10_99 .................................................................... 12‘4
10.6.9 Migratory Birds.......ccecceevvveervieeriieesnneennne 10-109 12.3  Potential impacts......ccccceriiiiiiiinnnnniiiiiinnnee 12-5
10.7 Potential impacts to MSES.................... 10-114 12.3.1 Introduced fauna Species ........cccceeevveeenneen. 12-5
10.7.1 Regulated vegetation ...........coocorvee.... 10-117 12.3.2 Introduced flora species .........cccceeeeuveeenneen. 12-5
10.7.2 CONNECLIVIty areas........ccevvvevevererveennas 10-120 12.3.3 Introduced aquatic flora and fauna............ 12-6
10.7.3 Wetlands and watercourses................... 10-120 12.3.4  Public health and agricultural pest species 12-6
10.7.4 Protected wildlife habitat....................... 10-120 12.4  Mitigation and management measures ....12-6
10.7.5 Short-beaked Echidna .......cccccevvverenneen. 10-121 12.4.1 Introduced fauna management measures.12-6
10.8 Mitigation and management measures 10-122 12.4.2 Introduced flora management measures...12-7
10.8.1 Habitat and vegetation disturbance....... 10-123 12.4.3 Public health designated pest management
10'8‘2 Subsidence """"""""""""""""""""""""""""""""" 10_125 .................................................................... 12‘7
10.8.3  Site OPErations .......c.cceveeveeveeeresicesenins 10-126 12.4.4 Pest and Weed Management Plan ............. 12-7
10.9 Proposed offsets........ccceevrueerecrneeeeensnnens 10-128 1245 Existing Lake Vermont Pest and Weed
1091 Offset management strategy .......... 10-128 Management Plan .......cccccoeevveeeiccneeecineeenne 12-8
. 12.4.6 MoNiItoring Program ............eeeeeveveveeeeeeeeeenns 12-8
1 Aqu'atlc Ecology """"""""""""""""""" 111 13 Air QUATILY cooeeeeeeeeeeeeeeececrneeeeeeeeeersneeeeees 13-1
111 Environmental objectives and performance 13.1 Environmental objectives and performance
OULCOMES....ieueiienirenniieninianinenssianineascransnes 11-1
OUECOMES....ccuuiiireniiiireniiiireiiireeiiereaseneans 13-1
11.2  Regional and local setting.......cccccccuueennnnee 11-3 13.1.1 Air quality assessment terminology .......... 13-1
11.3  Study area and methodology.........ccccc.... 11-6 13.1.2  Air quality criteria......cccceeeevveeviieeeeeeee e 13-2
11.3.1 Study area ......ceeeveeeeeieieiiieicceeeeeees 11-6 13.2  Existing air enVironment.............oo.eveeeenen. 13-3
11.3.2 Desktop assessment...........cccceeeuereienierennnnns 11-6 13.2.1 Local topography and climate .......coo......... 13-4
11.3.3  Field SUIVEY ....oovveceiee e 11-6 13.2.2  Atmospheric conditions...........oereveeereeeen. 13-5
11.3.4  Survey methodology ........ccccuiimmiimniniinnns 11-4 13.2.3  Sensitive receptors ......ccovvvvveveervereereenenns 13-9
11.3.5 Stygofauna......cccoveveeeiieiiiiiiieee e, 11-5 13.2.4 Regional air QUAlIty .....coevevveereeeereeenn 13-10
113.6 Groundwater-dependent ecosystems........ 11-6 13.3  Potential impacts......ccccceveerecrneerccrnnennens 13-13
11.4  Aquatic ecological values............cccceereeeeee. 11-9 13.3.1 Air quality modelling methodology .......... 13-13
11.4.1 WaterCOUISES ccuvuuuieriieieieiiicieeeeeeeveiiccneeeeeeens 11-9 13.3.2 Air quality emissions results .o eeeeeeveniinn, 13-17
11.4.2 Wetlands ....ccooeeeiiiiiieiiieceeeeee e 11-9 13.3.3 GHG assessment methodology................. 13-30
11.4.3 Groundwater-dependent ecosystems...... 11-10 13.3.4 GHG emissions results .............ccoooocemnrveees 13-31
11.4.4 Aquatic habitat.......cccccveeeecieieecieee e, 11-10
11.4.5 Aquaticflora.....ccccoceevcieeeecciee e, 11-10
Meadowbrook Project Environmental Impact Statement Page iv



134

13.5

13.5.1
13.5.2
13.5.3

14

14.1
14.1.1
14.1.2

14.2

14.3
14.3.1

14.4

1441
14.4.2
14.4.3
14.4.4
14.4.5

14.5
1451
14.5.2

15
15.1

15.2

15.2.1
15.2.2
15.2.3

153
15.4
155

15.6

15.6.1
15.6.2
15.6.3
15.6.4
15.6.5
15.6.6

15.7

15.7.1
15.7.2
15.7.3
15.7.4

15.8

15.8.1
15.8.2
15.8.3

15.9
15.10
16
16.1
16.2

Table of Contents

Regulatory obligations—NGER and the

Safeguard Mechanism ...........ccceceeunnnnnee. 13-44
Mitigation and management measures ..13-44
Additional air quality controls.................. 13-45
GHG mitigation and management ........... 13-45
Monitoring and reporting...........ccccceee..... 13-46
Noise and Vibration.........cccceevvvneeeniinicnnnes 141
Environmental objective and outcomes....14-1
Noise assessment terminology................... 14-1
Acoustic quality objectives........ccccceeeeennnnns 14-2
Proposed noise criteria for the Project .....14-4
Description of existing values ................... 14-5

Operational noise

Potential impacts
Upset conditions .......cccceeeeeieciiiieeeeciicciines
Operational noise

Blasting......ccceeevvvvenneen. .
Cumulative NOISe...cccveveveerieeeieeniee e
Impact assessment summary ......cccceveveene 14-19
Mitigation and management measures ..14-19
MONITOMING..cciviiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeereeene 14-19
Response to a noise exceedance.............. 14-20
Waste Management ........ccccooeeeeiiiiennninnee. 15-1

Environmental objective and outcomes....15-1

Waste generation .......ccccceveeniiiininnennnnninens
Non-mineral waste
Mineral Waste.......ccoceeeivvveeeecieeeenns
Mine-affected wastewater

Existing waste generation

Regional waste management facilities...... 15-5

Potential impacts.......cccceeveviiiiiiiiiiiiiennnnnnns 15-6
Waste management .......ccccevveviiinnnnicinnnnns 15-7
Waste management principles.................. 15-7
Waste management hierarchy................... 15-8
Waste generation and management........ 15-10
Decommissioning and rehabilitation ....... 15-17

Natural resource use efficiency: Water.... 15-17
Natural resource use efficiency: Energy... 15-18

Non-mineral waste management ........... 15-18
General waste management.................... 15-18
Regulated waste management................. 15-19
Sewage management.......cccceeecuennninnnnnnnn. 15-19

Non-mineral waste management plan..... 15-21

Mineral waste management
Waste rock management .......ccccceeevueennn.
Coal reject management ..........ccccuvvneen...
Rejects management plan..........cccceeueeee.

Performance monitoring and review ...... 15-23

Mitigation and management measures ..15-24

Hazards and safety ........ccceevvviiiiiiinnnninnnnnns 16-1
Introduction........ccceeveiiiiiiiiiiniiiinininnnnnnnnnnn 16-1
ST olo ] o 1= 16-1

16.3

16.4
16.4.1
16.4.2

16.5
16.5.1
16.5.2

16.6

16.6.1
16.6.2
16.6.3
16.6.4
16.6.5
16.6.6
16.6.7

16.7
16.8

16.9
16.9.1

16.9.2
16.9.3
16.9.4

17
171

17.2
17.2.1
17.2.2

17.3
17.3.1
17.3.2

17.4
1741
17.4.2

18
18.1

18.2
18.2.1
18.2.2

18.3
18.3.1

18.4
18.4.1

18.4.2
18.4.3
18.4.4

18.4.5

18.4.6
19
19.1

Objectives and performance outcomes ....16-1

Risk assessment methodology.................. 16-2
Risk assessment scheme........ccccoecveeernnennn. 16-3
Sensitive receptors ....cccoeeeveveveveiiieieicieienns 16-7
Anthropogenic risks.......ccccoeeiiiiiiiiiiiiiinnnn. 16-7
Site worker health and safety.........c.......... 16-7
Hazardous and dangerous substances ....... 16-9
Project risk from natural hazards............ 16-12
Geophysical risK.......covveveereeiriieeeecieeees 16-12
Cyclone and severe wind hazard risk........ 16-13
FIOOd FiSK weveeeiiiiieeiiee e 16-13
Heat and heatwave risk........ccccceecvveernneen. 16-13
Bushfire risk......ccceecveeivcieeiniieeeciec e, 16-13
Climate change risk.......cccecevvvvivcveeeiiieennn. 16-13

Dangerous wildlife and disease vectors ... 16-14
Project siting and layout ..........ccoeeeeinnnn. 16-14
Risk analysis, evaluation and controls.....16-15

Mitigation and management measures ..16-15
Safety and health management system (SHMS)

.................................................................. 16-16
Emergency response plan (ERP) ............... 16-19
Bushfire management plan (BMP) ........... 16-21
Monitoring and improvement.................. 16-22
Cultural Heritage ......ccceeeeeeeeeeeneennnnnnnnnnnnnes 17-1
Environmental objective and outcomes....17-1
Description of existing values ................... 17-1
Indigenous cultural heritage.......c...ccccuuu. 17-1
Non-Indigenous cultural heritage............... 17-3
Potential impacts.........ccceeeviiiiiiiiiiiiiininnnns 17-6
Indigenous cultural heritage.......c...ccccuuuue. 17-6
Non-Indigenous cultural heritage............... 17-6
Mitigation and management measures....17-7
Indigenous cultural heritage..........cccccuuuee. 17-7
Non-Indigenous cultural heritage............... 17-7
LYo Tl - | 18-1
Environmental objectives ........cccceeviiiinnnns 18-1
Description of existing values .........ccceeeeues 18-1
SIA study areas .....ccceeeeeeecivieeeeee e, 18-2
Existing social environment.........ccccccuueee.. 18-4
Potential impacts.......ccoeeviiiiiiiiiiiiiiiiiiinnnnn, 18-9
Cumulative social impacts .........cccceeeeeenn. 18-10

Mitigation and management measures ..18-20
Community and stakeholder engagement
MEASUIES ...eeveieieeeeeiiiieeeeeeeeeneeeeeeeeeeaanees 18-20
Workforce management measures.......... 18-21
Housing and accommodation measures .. 18-21
Local business and industry procurement
MEASUIES ...eeveeeeeeieiirreeeeeeeeenrreeeeeeeesnnneee 18-30
Health and community wellbeing measures 18-
35

SIMP MONItOring .....coeeeveiiiciceccnae 18-42

ECONOMICS...ccitenrirrenncirenncerenneceneensensennnens 19-1

Environmental objectives and outcomes..19-1

Meadowbrook Project Environmental Impact Statement

Page v



)\}% Table of Contents

19.2 Description of existing values .........ccceeeeues 19-2 21.2.10 Operations disturbance areas .................. 21-68
19.3  Potential impacts.......ccccceccrnenenneneennnnnnn 19-2 21.3  Infrastructure ......ccccceeeevveeeieieieeeisieennnnnnns 21-69
19.3.1 Potential beneficial economic impacts of the 21.3.1 TranSPOrt ...cceeeieeeieiiiieeee e e riieree e e e e eeiieeees 21-69
PROJECT oo 19-2 218 ENEIEY.irrrreeresseeessessssesssssssssssssssssssseses 21-71
19.3.2 Potential adverse economic impacts of the 21.4.1  EleCtricity SUPPIY coovvvvvvvveerssrreeseeeesss. 21-71
Project ... e 194 2142 FUEISUPPIY weooerevverrreeeeseeseeisneesessse 21-71
19.3.3 Potential CL‘jmmatN? IMPACES oo 195 21.5 Telecommunications.......cccceereernerserunnn 21-71
194 Co.sf-be.neflt ANAIYSIS.crssrsvrrrsssssnnressesee 19-8 21.6  Sewage treatment........cccevueeeeereeerennneen. 21-71
19.5  Mitigation and management measures ....19-8 21.7  Water supply and management.............. 21-72
20 LI 1117 « o o S 20-1 21.7.1  Water SUPPIY oeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeens 21-72
20.1 Environmental objectives and outcomes..20-1 21.7.2 Water management ......ccceccevvriineeinineeenn. 21-72
20.2  Project transport tasks.........ccceeeeeiiiiiiinnnnns 20-1 21.8  Feasible alternatives and consequence of not
20.3  Road transport.......ccccccerereeeerneercneereseenennns 20-2 prf)c?eeding ---------------------------------------------- 21-74
20.3.1 Description of existing infrastructure and 21.8.1 Mining method .......ccccovvveeeiniieeiniieeeeen, 21-75
VAlUBS oottt 20-2 21.8.2 Longwall mining layout and alternatives..21-76
20.3.2 Potential iMpacts...............cccceeemmsmmmmmmsrneen 20-6 21.8.3  Open-cut mining layout and sequence..... 21-77
20.3.3 Mitigation and management measures ... 20-11 21.8.4 Infrastructure corridor alignment............. 21-77
20.4  Rail transport......ccceeceeeeverceeceesessesseesnens 20-12 2185 Infrastructure and MlA": """""""""""""" 21-78
- e 21.8.6 Workforce Accommodation .........c..c...... 21-79
20.4.1 Description of existing infrastructure and . . .
21.8.7 Not proceeding with the Project.............. 21-80
VAlUBS oot 20-12
20.4.2 Potential iImMpacts.....ccccceeeeeereeeeeereereeeneen. 20-12 21.9  Surface Water .......ooeveuieieescisniisissinnnaes 21-80
20.4.3 Mitigation Measures ........cceceevererrvereennns 20-12 21.9.1 Contgxt and conceptualisation....'...: --------- 21-80
20.5  Seatransport........cccccecrvvrneeeriiiisissssnnnennes 20-12 21.9.2 Baseline surface water characteristics ... 21-85
- s 21.9.3 Controlled releases......cccoevereernereneennnnenn 21-88
20.5.1 Description of existing infrastructure and . -
21.9.4 Surface water quality objectives .............. 21-89
VAlUBS ittt 20-12 . . s
) 21.9.5 Sediment quality objectives .........cccuu..... 21-91
20.5.2 Potential impacts......ccccceeeeieeiiiiiiieeieeens 20-12 .
. 21.9.6 Potential impacts......cccoccveeeviiieeiiiienenen, 21-91
20.5.3 Mitigation measures .......cccceeeveeeeeiecciennn. 20-12 . A
. 21.9.7 Avoidance, mitigation, management measures
20.6 Air transport........coeeciiiiiiiiiiiciininiinn, 20-14 aNd MONIOFING cvvrvevereeeeeeeereeseeseeeersenne 21-101
20.6.1 Description of existing infrastructure and 21.9.8 IESC checklist ......ovvvvvvvvvererrerereree 21111
ValUBS e 20-14 21.9.9 Significant impact asSeSSMENt..eeeemnnnni. 21-112
20.6.2 Potential i TS ettt erre e 20-14
e '\/‘I’it?r;t'for"”:np:‘_:szres 014 21,10 FIOOING rvverrreereereereseeesssssesssssesseseessesees 21-115
o EATION MEASUTES -ovvvvrrverrmemssssssrsneneenss 21.10.1 Flood characteristics and context........... 21-115
21 Matters of National Environmental 21.10.2 FIood MOAeliNg ovveveeeeereeeeeeee e, 21-115
Significance ............................................... 21-1 21.10.3 History of rooding """""""""""""""""" 21-118
211 Introduction.........ccoeeciinnneneniinccinnnnnnennnnes 21-1 21.10.4 Current flood risK......ccceccveeeriveeeiniiieennnne 21-120
21.1.1 Title of the action .....ccccovvveeiniieiiiiec e, 21-1 21.10.5 Geomorphology.......ccceecueeeerciveeesniieenane 21-120
21.1.2 Proponent .....ccccceeeeiueieeeeenieiiiiieeeee e 21-1 21.10.6 Proposed Structures .........ccceveeeeeeeeecnnnnees 21-122
21.1.3 Objective of the action......ccccccvevevvverennnen. 21-2 21.10.7 Potential impacts......ccccccveeevvveeeecrieeenns 21-128
21.1.4 Location of the action........ccocevvveeriieninennns 21-5 21.10.8 Mitigation, management measures and
21.1.5 Background to the development of the action MONITOTING .eveeeiiieeeeiee e 21-145
...... '...................'.........................................21‘19 21.11 Groundwater."""" .21_147
21.1.6  Environmental impact assessment process 21.11.1 Context and conceptualisation............... 21-147
.................................................................. 21'22 21.11.2 BaSElIne groundwater Chal’aCterISthS s 21_150
21.2  Description of the action .........cccccureenn. 21-26 21.11.3 Water dependent assets .........ccccveeeneee. 21-159
21.2.1 Project OVervieW.......ccccceeeereemereeerenenenenes 21-26 21.11.4 Potential impacts.......cccceeevcvveeeecreeeenen, 21-163
21.2.2 Project timing .....ooocoreveeeieiirerieeeee e 21-27 21.11.5 Mitigation, management measures and
21.2.3  CONSTrUCTION ..cceeiiiiiiiieeee et 21-28 MONITOFING .eeviiiieiiiiiie e 21-182
21.2.4 Operations 21.11.6 IESC checklist ....coovvereriiieeeiieeeeiee e, 21-186
21.2.5 ROM coal handling and processing.......... 21-64 21.11.7 Significant impact assessment................ 21-186
21.2.6  Product coal handling and transport........ 21-66 21.12 Terrestrial ecology .......cceovevvrervrervrennene 21-188
21.2.7  Reject MaNagement .........ccuueenrvvunsnssnen. 21-66 21.12.1 Methodology ........rveermmmereeessneeeennnnae 21-188
21.2.8 Ongoing resource definition and exploration 21.12.2 Terrestrial ecology values....................... 21-245
ACTIVITIES e 21-67 21.12.3 Potential impacts to terrestrial ecology values
21.2.9 Hazardous SubSTanCes........ccccwwvvvvvvvvneen ZI67 e ——— 21-250
Meadowbrook Project Environmental Impact Statement Page vi



)\}% Table of Contents

21.12.4 Assessment of impact to listed threatened

21.18 Consideration of the action against the

species and communities ..........ccoceeeueee. 21-270 objectives of the EPBC Act..........cccuuueens 21-422
21.13  Aquatic eCology ....ccerevurrrruerrrreercrercnenas 21-372 21.18.1 The objects of the EPBC Act.................... 21-423
21.13.1 Existing environment........ccccceeeeeeiiannnne 21-372 21.19 Environmental offsets..........ccoeeviiiinnnnns 21-424
21.13.2 Aquatic ecological values ..............c........ 21-377 21.19.1 Regulatory framework........cccceevveeneennne 21-424
21.13.3 Potential impacts......ccccceeeeeciiiieeeeeceinns 21-379 21.19.2 Significant impacts.....ccccceeeevcviereeeeeeeinns 21-424
21.13.4 Significant impact assessment, mitigation, 21.19.3 Offset requirements .......cccccveeeecveeeennen. 21-426

management and monitoring ................ 21-393 22 Proposed Environmental Management and
21.14 Stygofauna........ciin, 21-403 Monitoring Commitments .........cceeeeiiennn. 22-2
21.14.1 Background ecology ..........ccceevrueurnnnnene. 21-403 23 Proposed Environmental Authority Conditions
21.14.2 Methodology .......cvvmiriimriiiiiiiins 21-803 ettt sttt ees 23-1
21.14.3 Aquifer characteristics........c.cocevereverennns 21-406 ..

23.1  ScheduleA-G | Conditions............... 23-1

21.14.4 Stygofauna community ........ccceeeeevveeennnns 21-406 chedule 'enera onditions
21.14.5 Potential imMPactsS.......cccecvevvveevriseeenan. 21-406 23.2  Schedule B = Aif ..ot 23-6
21.14.6 Mitigation, management and monitoring 23.3  Schedule C—Water........cceeeviriiiiiniirinianannns 23-9

................................................................ 21-407 23.4 Schedule K — Enhanced Releases.............23-28
21.15 Groundwater dependent ecosystems ...21-407 23.5  Schedule D — Groundwater ..................... 23-38
21.15.1 Survey methodology ........cccccevvveeeeeeennn. 21-407
21.15.2 RESUILS w.vvvevverveveeseesosesses oo 21-407 236 Schedule E - Sewage Treatment........... 23-48
21.15.3 Potential impacts.........cccevvevveeeereeeeenee. 21-408 23.7  Schedule F — ACOUSEIC......covuurrumseusnnnnnnes 23-50
21.15.4 Mitigation, management and monitoring 23.8 Schedule G —Land.........cccceervvvuununneeennnnee 23-54

................................................................ 21-414 23.9 Schedule H=WaSte wommmeeeeeeeeeseeeeensennnnnn23-63
21.16 Soci::ul and econ_omic matters................ 21-414 23.10 Schedule | - Regulated Structures........... 23-64
21.16.1 Pub'llc consult'atlon s 21-414 2311  Schedule J — Watercourse Diversions...... 23-77
21.16.2 Projected social and economic costs and

DENEFIES oo 21-416 23.12 DefinitioNS ..coveeererreeeierieneiiereneceerenneeerennees 23-82
21.17 Consideration of the action in terms of Attachments....cccereeireeiriecreiree e reseerenaes 23-94

ecologically sustainable development..21-418 24 References......ccccviieiisinnnnnniiisnssssnnneenisissssnnns 2
21.17.1 Precautionary principle .......................... 21-419 25 Abbreviations' Acronyms and Glossary .......... 1
21.17.2 Intergener'atlonal .eqwt'y """ e T 21-420 25.1  Abbreviations and Acronyms.............cccceu...... 1
21.17.3 Conservation of Biological Diversity and .

Ecological INtEGIItY ovveeerveerrereerereee. 21-421 25.2 L0 T 1
21.17.4 Valuation .......ccceeeeeieieeeeiiee e 21-422 25.3  GlOSSArY.cciiiiiiiiiiiiiiiiiiissiissssssssssssssssssssssssssssnns 2
Meadowbrook Project Environmental Impact Statement Page vii



)\}% Table of Contents

List of Figures

Figure ES. 1:
Figure ES. 2:
Figure 1.1:
Figure 1.2:
Figure 1.3:
Figure 1.4:
Figure 2.1:
Figure 3.1:
Figure 3.2:
Figure 3.3:
Figure 3.4:
Figure 3.5:
Figure 3.6:
Figure 3.7:
Figure 3.8:
Figure 3.9:
Figure 3.10:
Figure 3.11:
Figure 3.12:
Figure 3.13:
Figure 3.14:
Figure 3.15:
Figure 3.16:
Figure 3.17:
Figure 3.18:
Figure 3.19:
Figure 3.20:
Figure 3.21:
Figure 3.22:
Figure 3.23:
Figure 3.24:
Figure 3.25:
Figure 3.26:
Figure 3.27:
Figure 3.28:
Figure 3.29:
Figure 3.30:
Figure 3.31:
Figure 3.32:
Figure 3.33:
Figure 3.34:
Figure 3.35:
Figure 3.36:
Figure 3.37:
Figure 3.38:
Figure 3.39:
Figure 3.40:
Figure 3.41:
Figure 3.42:
Figure 3.43:
Figure 3.44:
Figure 4.1:
Figure 4.2:
Figure 4.3:

o T{=Tot o[ Yo=Y o o FP SRR 2
o T =Tt = Y7o 10 RS 5
0T d oY o1 I Mo Yor- | 4 o] s TSR UPPRRRNt 1-2
Jellinbah Group ENVIronmMeNntal POLICY .........uuiiiiiiiieeee ettt e e e e e e e e anrae e 1-5
Thiess Global ENVIironmMeNntal POLICY .....cooouiiiiiiie ettt et e e e e e e e e e e e e e nnraeee s 1-6
Indicative EIS Process FIOWCHAIt ........iiiiiiiii ettt e s e e st e s saae e e saaeee s 1-11
Land ownership of the ProjJECt Site .....cciiciiii ittt e e et e e e s tve e e eer e e e sareeeesnsaeeeenns 2-6
o T=Tot o [ Yo=Y o o FP SRR 3-4
o T =Tt = Y7o 1 U SRS 3-5
BrigaloW BeIt BiOr@ION ..c...uviieiiiieeciiee e ettt ettt e st e e et e et e e e st e e e e ataeesaasaaeesnseeeestaeesasssaeessseeeanssseesanes 3-8
Isaac Connors Sub-catchment of the FIitzroy Basin.......c..ueeiiiiieiiiiiiiieec ettt e e e e e 3-9
Isaac Connors groundwater MaNAgEMENT @A ......cccccuuiiieeeeeieeiriieeeeeeeeeirrreeeeeeeeesaraeeeeeesessisraereesesensanses 3-10
Regional planning iNTErEST Ar@as........ueiiiiiiieiiiiieee ettt e e e e e e et r e e e e e e e e e taraeeeeeesesasraereeaesennnnens 3-12
Queensland agricultural land audit—important agricultural area.........cccoecveevieenieenieenieecse e, 3-13
Native title determMiNatioNS ...cccue ittt sbe e st e e sate e sabeesateesabeesaneenas 3-14
12T o Vo I 1V 0 1T 5 o 11 USSP 3-19
(6o T I =T o 1= o g 1T oL £ T PP PTRPPPTPRRP 3-22
PEtrolEUM LENEMENTS ..eiiiiiiiie ettt s et e e sttt e e e sabe e e s s bteeesabaeesssbaeessnsseessnasaeesnnsaeeenn 3-23
EXiStING road NETWOIK .....eiiiiiiie ettt et e et sbb e e sae e e sareesneee e 3-25
Rail, sea and air transSport faCilities ......c.cuiiiiiiiiiiee et 3-27
Project watercourses and tOPOBIraphY .......ccuiiiuiiiiiiii e 3-29
(CY<Yo (oY =A Vo] i o o T 2 o =Tt Y SRR 3-30
Surface ge0logy Of the ProJECE SITE ..cccuiiii it e e e eaae e e et a e e e e nea e e e sanaeas 3-32
West—east cross-sections of Project SE0I0ZY .......cuuiiieiiiiiieiiie et e e srre e e e re e e e 3-33
North—south cross-section of Project 8E0IOZY ........ueuiiiiiiiiiiiiiieee ettt 3-34
Soil management UNits fOr the ProjJect ........oiueiiiiiiiii e e 3-36
IAAs and agricultural and classes within the Project area ........ccccueeviiiiiciiiiiii e 3-38
REFErabIe WELIANAS ...ttt e e st e e st e e e e s bbe e e saabaeessanaeeesnaeeean 3-39
Conceptual cross-sections of the Project access/haulage road........c.ccoceevveeicieecieeccieeciee e, 3-42
Conceptual designs of the Phillips Creek and One Mile Creek Crossings.........ccceeecuveeeecuveeescveeesseneesennnns 3-43
Proposed layout of the mine iNfrastrUCture ara ........occveeeecieee e e e 3-45
Conceptual diversion drain CroSS-SECLION .....cciiiiicciiiiiiie et e e e e e e e e e e rr e e e e e e s e eaanraeeeas 3-49
Indicative mine progression plans—underground MiNiNG........ccccveiiiiiiiiiiiiiie e e e 3-53
Indicative mine progression plan—open-cut Pit MINING.......coocciiiiiiii e e e 3-54
Lake Vermont Meadowbrook Complex—life of mine production profile ........cccccoieiiiiiiiiiiiiniieiies 3-55
Mine Stage PlanN—PrOJECT YEAI 2..cii ettt ettt e e e s e e e e ete e e s ata e e s sataeeesntaeesensaeeesnnaeeean 3-56
MiNE STAgE PlaN—PrOJECE YEAI 7..oe ettt ettt ettt e e e st e e e e te e e s ata e e e sataeeeenteeesnnneeesnsaeenan 3-57
Mine stage Plan—ProJECT YEAr 12......uce ittt ettt e et e e e st e e e e ete e e sata e e s sntaeeeenteeesnnnneeesnnaeenan 3-58
Mine Stage Plan—PrOJECT YEAI 17 ... vttt ettt e ee e e st e e e e tte e e st e e e s sataeeeenteeesnnsneeesnnaeeean 3-59
Mine stage Plan—ProJECE YEAI 22......uce ettt e e e e e e e eatr e e e e e e e e aataeeeeeesesasraereeaesennnnees 3-60
MiINe STage PlaN—PrOJECE YEAI 27 ... ettt sttt s et st e e s s bae e e sabe e e ssasaeessabaeeean 3-61
Mine stage plan—end of @ll MINING ..c..coiiiiiii e s e e st e e ssaaae e s sbaeee s 3-62
Longwall Mining Method SChEMATIC....ccccviiiiiiie et e e et e et e e e et e e e seaeae e e sanaeeeas 3-63
SIS Gas Drainage Underground Installation EXample.......ccueeeiiieeieiiiee e ree e e 3-65
Example SIS gas drainage relocatable sKid..........cocueeiiiiiii i e 3-66
Example venturi sKid @QUIPMENT.........ii it e e e e et e e st e e e et ta e e e enree e enraeeesnnaeeean 3-67
Example flare iNSTallation..........cooiiiiiei ettt 3-68
Vertical goaf gas wells—example installation. ..o 3-69
Post-closure flood model in relation to open-cut infrastructure.........cccoeeveiiiiiiiinieineeeee 3-72
(01 1 o 0 To Yo [U] FI Yol o 1T o' T ol PSPPSR 3-75
Lake Vermont Mine iNfrastrUCTUIE.......cociiiviieiiie ettt e e sbe e e saae e sbaeenaae e e 3-76
Regional weather station 10CATIONS. ......ccciii it e e e e et e e e et b e e e saeaeeesanseeeesreeennnes 4-2
Mean monthly rainfall in the Project area surroUNdS...........cceeeiciieeeeciie e e eeee e e 4-4
Mean monthly maximum and minimum temperatures in the Project area surrounds............cccceeeeeeennnne 4-5

Meadowbrook Project Environmental Impact Statement Page viii



)\}% Table of Contents

Figure 4.4:
Figure 5.1:
Figure 5.2:
Figure 5.3:
Figure 5.4:
Figure 5.5:
Figure 5.6:
Figure 5.7:
Figure 5.8:
Figure 5.9:
Figure 6.1:
Figure 6.2:
Figure 6.3:
Figure 6.4:
Figure 6.5:
Figure 6.6:
Figure 6.7:
Figure 6.8:
Figure 6.9:
Figure 6.10:
Figure 7.1:
Figure 7.2:
Figure 7.3:
Figure 7.4:
Figure 7.5:
Figure 7.6:
Figure 7.7:
Figure 7.8:
Figure 7.9:
Figure 7.10:
Figure 7.11:
Figure 7.12:
Figure 7.13:
Figure 7.14:
Figure 7.15:
Figure 7.16:
Figure 7.17:
Figure 8.1:
Figure 8.2:
Figure 8.3:
Figure 8.4:
Figure 8.5:
Figure 8.6:
Figure 8.7:
Figure 8.8:
Figure 8.9:
Figure 8.10:
Figure 8.11:
Figure 9.1:
Figure 9.2:
Figure 9.3:
Figure 9.4:
Figure 9.5:
Figure 9.6:
Figure 9.7:
Figure 9.8:
Figure 9.9:

Seasonal wind speeds and direction recorded at Clermont Airport.......ccccoeeecciiiieeeeeecciiiieee e
Local topography and Wat@rCOUISES ......ciiiiiiciiiieie e e ettt e e e e e ectter e e e e e e eebatreeeaeeeestasbeseaeeeeesanssaseaaeeennnnses
SOil MANAGEMENT UNITS...uiiiiiiciieeiiiie e et e eetee e et e e et e e et e e e e s taeeeesateeessaseeeesasaeeeassesessseeeeassaeesannseeessseeann
Current 1and USe Of the ProJECT @r@a.......ciiccuiiii it e e e et e e s eaea e e e e rae e e enraeeennes
Queensland agricultural [aNd @UAIt—IAAS ........ooiiiiiieee e st saaeenaee s
IAAs and agricultural land classes within the Project area........cccceevevciieeeeciee e
Areas Of r€ZIONAI INTEIEST....ccii i et e e e e et e e e e e ee bt e e e e e e e sesaarbeeeeeeeeennsnaaeeeas
Visual amenity viewshed analysis methodology .........ccceeiiriiiiiii e
Predicted subsidence after underground MiNiNG .........c..ooeeiiiiiiiiiiiie e e e e e
Viewshed analysis results of potentially impacted sensitive receptors
Current 1and USE Of PrOJECE @r€a .....cicccuiiiiiciieeeciieeeeee et e et e et e e s e e et e e e satre e e sasaeeeensteeeennnaeeesnsanaans
Proposed poSt-MINING N0 USE.....cccuiieieiiiii ettt se e str e e et e e e eeae e e s rreeeestaeesnssseeesanseesensseeennnes
Project rehabilitation Gr@as......cuiii i iiie ettt e e et e e et e st e e et e e e eeata e e e streeeaareeeanes
SEAGE PIAN 2036 ... uuieiieiiie e eetee ettt et et e e e sttt e e sttt e et e e st e e e e e e e e e e b be e e e abaeeeabaaeeebteeeenaraeeeaabaeeenn

Y T LI L Y A0 PSSP RPPP
STAEZE PlAN 2056 ...ceiiuiiiieiiieeeeeiiee ettt e e st e e st e e s st e e e st te e e s bt e e s e bae e e e bt e e e et baeesaabtee e e btaeeenataeesaabaeeeabteeeeaes

] =Yl o Y oI 013 3 USSRt
Indicative ponding and draiNage Plan ........eeeecciiie e et e et e e ara e e e araeeeas
Current/planned co-disposal areas and South Pit final void - Lake Vermont Mine...........coceeeveeevveennenn. 6-21
Volume and disposal location of reject - Lake Vermont Mine and the Project combined ...................... 6-22
Project groundwater MONItOring DOIES .....cc..eiiiiiiiiiiee e s
Groundwater levels for Tertiary sediments
Groundwater levels for Leichhardt seam..........

Groundwater [evels for VErmoNt SEaM. ... uii ittt e st e e e s bae e s ssaeeesareeeens
Location of HES wetlands in relation to Project SUdSIdENCE........ccuvveeivieeecciiee e
Conceptual groundWater MOGE! ......cccuiii i e e e st e e e e sata e e s easae e e sntbeeeeseeeeennnneas
Post-mining conceptual groundwater MOEL...........c.eeiiiiiieeeiiiie e eree e
Groundwater inflow rate to Meadowbrook Open-CUt ...........uuviiiiiiiiiiieee e
Predicted maximum Quaternary alluvium drawdOWN ..........coociiiiiiiiiiiccieee et e e
Predicted water level drawdown and recovery for Tertiary sediments .......ccccccoeeiiiieiiieiieiiiiiinee e
Predicted water level drawdown and recovery for REWan GroUp........ccccuvieeeeeeecciiiieeee e e e e e eeeeens
Predicted water level drawdown and recovery for Leichardt seam .......cccccvveiviieeivciie e,
Predicted water level drawdown and recovery for Vermont Seam........ccccccveveveiieeeriieeesciee e s
Difference Between Base-Case and Fracture to Surface Drawdown - Layer 2 ..................

Difference Between Base-Case and Fracture to Surface Drawdown - Rewan Group
Difference Between Base-Case and Fracture to Surface Drawdown - Leichhardt Seam ...

Location of HES wetlands in relation to predicted Tertiary sediment drawdown ............cccccvveveeeeeennnnns
Catchments draining through the Project @rea.........eeeeeoicciiiiiiie et e e e e e araee e e e e e
Existing and approved watercourse diversions in the vicinity of the Project. .......ccccccvevvciiiivcieeeccieeees 8-8
Frequency of daily flows recorded at Phillips Creek at Tayglen......ccccccveeeeciei i e 8-10
Map of monitoring locations used in collection of baseline data........ccccceecvveiviiiie e, 8-11
Mine affected water release history of Lake Vermont MiNe ........ccceeevvieeeecieeescieeeecieee e eee e 8-17
Indicative cross drainage and flow diversion drains. .......cccoecuviiiiieiiiriieeee e 8-23

Changes in One Mile Creek catchment
Water management system schematic
Proposed catchment and land use boundaries (Project Year 20-26)
Proposed catchment and land use boundaries (Project Year 27-28)
Proposed catchment and land use boundaries (Project Year 29-30)

Project watercourses and tOPOBIAPNY ..ccccuiii ittt e e e e et e e et e e e e b e e e e ata e e eearaaeearraaaans

Isaac River catchment regional model (XP-RAFTS regional configuration)........c.cccecevienieneenennienieneee. 9-4
Local creeks catchment model (XP-RAFTS local configuration) ........cccceevvieeeieeivieenieecieece e 9-5
Conceptual [EVEE CroSS-SECLION....ccuii ittt sttt st st e st e sab e sab e sareesaree s 9-10
Proposed MIA levee alignment with chainage in Metres ..ot e 9-12
Proposed open-cut mining area levee alignment with chainage in metres..........cccocovveeeiciieecciee e, 9-13
Conceptual diversion drain CroSS-SECLION ........ccccuiieieciiiieciee e ectee e e e eree e et e e e s tae e e enreeessteeeenssaeesennees 9-14
1% AEP approved conditions local flood depths and heights.........ccoecieiiecciii e, 9-17
1% AEP developed condition flood depth and heights local flooding .........ccccoeviieiiciiee e, 9-18

Meadowbrook Project Environmental Impact Statement Page ix



)\}% Table of Contents

Figure 9.10:
Figure 9.11:
Figure 9.12:
Figure 9.13:
Figure 9.14:
Figure 9.15:
Figure 10 1:
Figure 10 2:
Figure 10 3:
Figure 10 4:
Figure 10 5:
Figure 10 6:
Figure 10 7:
Figure 10 8:
Figure 10 9:
Figure 10 10:
Figure 10 11:
Figure 10 12:
Figure 10 13:
Figure 10 14:
Figure 10 15:
Figure 10 16:
Figure 10 17:
Figure 10 18:
Figure 10 19:
Figure 10 20:
Figure 10 21:
Figure 10 22:
Figure 10 23:
Figure 10 24:
Figure 10 25:
Figure 10 26
Figure 11.1:
Figure 11.2:
Figure 11.3:
Figure 11.4:
Figure 11.5:
Figure 11.6:
Figure 11.7:
Figure 11.8:
Figure 11.9:
Figure 11.10:
Figure 11.11:
Figure 11.12:
Figure 13.1:
Figure 13.2:
Figure 13.3:
Figure 13.4:
Figure 13.5:
Figure 13.6:
Figure 13.7:
Figure 13.8:
Figure 13.9:
Figure 13.10:
Figure 13.11:
Figure 13.12:
Figure 13.13:

1% AEP afflux (2051 conditions minus approved coNditions).........cceevueeriieriiiiesiiiesiee e see e 9-20
1% AEP 2051 conditions local flood VEIOCITY ......coeiiiiiiiiiiiieie e s 9-21
1% AEP 2051 velocity difference (2051 conditions minus approved conditions) .......ccccceeeveeeecveeescnnenn. 9-22
Residual ponding areas and proposed MitigatioNs ........cc.eeeeciiiiiiiiie e e 9-26
Post-closure conditions 0.1% AEP dePth .....cccueeeeiiiiie ettt e e et e e snaee s 9-28
Post-closure conditions 0.1% AEP VEIOCITY......c.ueviiiuieeeeiiiie ettt ettt e e s e et e e e eanaee e snnaee s 9-29
Waterways and tOPOSIaPNY ... ...uiiiiiiei et e et e e e e e et e e e e e e e e et ar e e e e e e e e abrrreaaeaeeenrnraaeeas 10-2
[ Te] = B U VZN V] | (=TSSP UUPPRRNt 10-8
FAUNQ SUINVEY SITES ..uuuuiiiiiiiiii st asssssasannnnsannnnnn 10-9
GDE assessment targeted for field aSSeSSMENT .....ccccviiiicciii e 10-11
Ground-truthed vegetation communities within the study area........ccccccevevcieeeecciie e 10-15
Threatened ecological communities within the study area.........ccccoccveeeecie i 10-17
Location of GDE Type 1 and GDE TYPE 2 @r€aS ....cuvvieecurieeeiieeeesereeesirreeeassteessssnesesssessssssesessssssesssseeens 10-21
Boomerang Creek GDE dry SEASON SCENATIO ...uuiiiiiiieiiiiiieeeeeeeeciitteeeeeeeeittreeeeeeeesianbaeeeeeeeesnstaseeeeesenannens 10-22
Boomerang Creek GDE floOdiNg FEZIME.....ccoiuiiiiiiiiie ittt ettt e st e s e e sbae e s s ate e e ssabaeeesabeeeens 10-22
Groundwater dependent wetland on perched groundwater lenses dry season scenario .......c.ceeeene. 10-23
Groundwater dependent wetland on perched groundwater lenses flooding regime.........cccceeeuvvennes 10-23
(g T=Tol T g o F= Yot { Yo d o] o X RPN 10-25
Location of known and potential GDEs relative to groundwater drawdown ..........cccceeeevieeeccieeernnenn. 10-33
Brigalow TEC SignifiCant iMPact @ras.......ueeiiuiieiiiiiiceiieeesieeeeere e e sree e e stre e e e saae e e sataeeeesseeesensaeeesaseeeens 10-50
Poplar Box TEC significant impPact @reas ........cocueeeieiieiiiieiiee ettt 10-56
Ornamental Snake habitat MaPPING . .c.eeecviiiiiii et 10-59
Predicted subsidence extent in Ornamental Snake habitat........ccccoviiiiiniiiiiiii e, 10-62
Ornamental Snake significant IMPact @reas.........coovieeiiiiiiiiiie e 10-68
Squatter Pigeon habitat MapPiNg .....ceecciii e re e e ae e e e are e e e e ata e e e enaaeesnraeeans 10-76
Australian Painted Snipe habitat MapPiNg.......ccoociee i e e raa e e e eraeeeas 10-83
o1 T A F=T o1 = ol 00 F=T o o 11 =PSRN 10-90
Koala significant iMPact @reas........cooueeiiii it s 10-98
Greater Glider habitat MaAPPING ....ceei oot e e e e e e ara e e e e e e e e e anraeeeas 10-102
Greater Glider significant IMPACT @rEaS .....uieiiii it e e e e e e e arr e e e e e e e e e nraeeeas 10-108
Proposed stage 1 - 3 offset area and cONNECLIVItY ........c.uuiieiiiiiiciiiiee e e 10-134
Potential MSES OffSEt @rEas ..cccueiiuiiiiiiiiie ettt st st sbe e b sars 10-137
FITZEOY RIVEE BASIN ottt naen 11-4
BrigaloW BeIt BiOr@ION ..c...eiiiiceeee ettt ettt e e st e e e st e e e ete e e st e e e e sataeeeeastaeesnsaeeesstaeeeansteeesnnsneeeannaeeean 11-5
Aquatic ecology study area and SUIVEY SItES .......cueeeeriiieieiieeecceeeestreesere e s e e e steeeeesaee e ssnaeeeesareeeenaes 11-1
Mapped potential GDEs from Commonwealth assessment .........ccccoooeveiiiiiie e 11-7
Groundwater Dependent ECOSYSEEM SUIVEY SITES ...uuviiiiiiieiiiiiieeee e et e e eecirrre e e e e e s arer e e e e e e e arnaaeeeas 11-8
STYZOTAUNG SUIVEY DOIES ..ot e e e et e e e e e e st b e e e e e e e e s atateeeaeeesennnreeaeas 11-12
Waterway Barrier Works risk mapping of waterways within the study area........cccccoeeevvivieeeeiieeenns 11-15
Map of mitigated subsidence-induced ponding and location of mitigation measures...........ccccccuvee.. 11-18
Change in downstream flood hydrograph - Boomerang/ One Mile Creek 50% AEP .........ccceeevveeveennee. 11-19
Change in downstream flood hydrograph - Boomerang/ One Mile Creek 2% AEP .........ccccvevevveeveennee. 11-19
Map showing records of Fitzroy River Turtle within the Fitzroy River Basin .......c.c.cccceevvviievriierennneenn. 11-29
Map showing records of Southern Snapping Turtle within the Fitzroy River Basin.........cccccoevveverneenn. 11-34
Surrounding terrain in the ProjECt Qra ...iuuiii ittt e e e st e e s sbee e s saneas 13-4
Moranbah Weather STatioNS........uiiiiiiiei e sre e e st e e e s be e e s saaaeessabeeeens 13-7
Annual distribution of the TAPM/CALMET generated winds for the Project site.......ccccccvvevvreerreerneennee. 13-8
Proportion of stability class by hour of day ........coeciiiiiiiie e 13-8
Box and whisker plot of mixing height data at the Project by hour of day.......ccccceevvieeeiiiiiicciec e 13-9
SENSITIVE MECEPTONS .. eeiiiiitiieiettt ettt et s e e s et e s s b e e s aaba e e s s ba e e s smre e e saanaeessnaeeeeas 13-12
Project location in respect of existing and proposed mining Projects.........cceceeveiervierniienieeeneeeneeenne. 13-16
Predicted annual average TSP (ug/m3) cumulative emissions YEar 7 ......cccccveeveecreeeeeeeseesieesieesneene s 13-20
Predicted maximum monthly dust deposition (mg/m2/day) cumulative emissions Year 7.................. 13-20
Predicted annual average PM2.5 (ug/m3) cumulative emissions Year 7........ccccccvveveeevveenveeneveesveenne. 13-21
Predicted 24-hour maximum PM2.5 (ug/m3) cumulative emissions Year 7 ......ccccecveeevveevveenveesveennne. 13-21
Predicted annual average PM10 (ug/m3) cumulative emissions YEar 7........ccceecveeveeecrveenveenreeesneennes 13-22
Predicted 24-hour maximum PM10 (ug/m3) cumulative emissions Year 7 .......ccccocceevveeeceeenveesveennnen. 13-22

Meadowbrook Project Environmental Impact Statement Page x



)\}% Table of Contents

Figure 13.14:
Figure 13.15:
Figure 13.16:
Figure 13.17:
Figure 13.18:
Figure 13.19:
Figure 13.20:
Figure 13.21:

Figure 14.1:
Figure 14.2:
Figure 14.3:
Figure 14.4:
Figure 14.5:
Figure 14.6:
Figure 15.1:
Figure 15.2:
Figure 15.3:
Figure 15.4:
Figure 17.1:
Figure 17.2:
Figure 18.1:
Figure 19.1:
Figure 20.1:
Figure 20.2:
Figure 20.3:
Figure 21.1:
Figure 21.2:
Figure 21.3:
Figure 21.4:
Figure 21.5:
Figure 21.6:
Figure 21.7:
Figure 21.8:
Figure 21.9:

Figure 21.10:
Figure 21.11:
Figure 21.12:
Figure 21.13:
Figure 21.14:
Figure 21.15:
Figure 21.16:
Figure 21.17:
Figure 21.18:
Figure 21.19:
Figure 21.20:
Figure 21.21:
Figure 21.22:
Figure 21.23:
Figure 21.24:
Figure 21.25:
Figure 21.26:
Figure 21.27:
Figure 21.28:
Figure 21.29:
Figure 21.30:
Figure 21.31:
Figure 21.32:

Predicted 6th highest PM10 (pug/m3) cumulative emissions YEAr 7 .......cevvveeeeeeecveeeiveeeireeeireeereeeveeennens 13-23
Predicted annual average TSP (ug/m3) cumulative emissions YEar 22 ........cceeevveeecveeeiveeeireesireeeiveennnens 13-27
Predicted maximum monthly dust deposition (mg/m2/day) cumulative emissions Year 22................ 13-27
Predicted annual average PM2.5 levels (ug/m3) cumulative emissions for Year 22.......ccccceevvevveennnen. 13-28
Predicted 24-hour maximum PM2.5 levels (ug/m3) cumulative emissions for Year 22.........c.ccccueneee. 13-28
Predicted annual average PM10 levels (ug/m3) cumulative emissions for Year 22 .........ccccceevvevveenneen. 13-29
Predicted 24-hour maximum PM10 levels (ug/m3) cumulative emissions for Year 22........cccceceeveeue... 13-29
Predicted 6th highest PM10 24hr levels (ug/m3) cumulative emissions for Year 22 ........ccccccvveeveennee.. 13-30
Identified potential sensitive receptors near to the Project.......ccoeviieiiciiiiieii et 14-7
Noise contours for Project Year 7, daytime scenario (D2) .......cccccveeeeuieeeiiiieeecieeesrieeeeeireeeseeeeseveeens 14-13
Noise contours for Project Year 22, daytime scenario (D2) .....cccccveeeeeieeeriiie e ccreeeesireeeeeee e seveee s 14-14
Noise contours for Project Year 7, night-time scenario (N1) ......cccveeviieeeriiieeeiieeecceee e 14-15
Noise contours for Project Year 22, night-time scenario (N1) .....cccccevueeeeiiiieeccciie e 14-16
Project location in respect of existing and proposed mining Projects........cccvvvveeeiiieeeeniieeiriieeesieenn 14-18
Waste and resource management hierarchy (after DSDIMIP 2019)......cc.cevviiiiieeniienieenieesreesiveesneeneneas 15-8
Water resource use material flow analysis for construction phase........ccccceeciiiiieiieeicciiiieee e, 15-17
Water resource use material flow analysis for operational phase ......ccccccvevciiieevcie e, 15-18
Electricity resource use energy flow analysSis........ccviiiciieeiiiie e 15-18
[dentified SCAr trEE lOCATIONS. .. .uiiitii ettt ettt e bt e e sbt e e s bt e e sateesbteesaseesbteensneenns 17-2
Non-Indigenous cultural RErtAgE SILES .......iiicciiiiiie e e e et e e et e e are e e e saraeeeas 17-5
SIA STUAY I8 .uueiiiiieiiieiitee ettt ettt et ettt e sb et e bt e bt e e be e e be e e bt e e b b e e bt e e b ee e bt e e bbesabeesbeesbeeebaeereean 18-3
Map of the Project’s EIA CatChmMENt ....c...ci it e 19-1
EXiStING road NETWOIK «...eeiiiiiiiee ettt et b e et e bt e e saee e beeesnee e e 20-3
Indicative WOrkforce ProjECtioNs .........cocueiiiiiiiii ettt ettt e sbaeesnee e 20-7
Rail, sea and air transport faCilities .......ccueee i 20-13
Jellinbah Group ENvironmMental POLCY .......eeeieuiiiiiieee ettt e e et e et e e s aaa e e e anaee s 21-3
The CIMIC Global ENVironmental POIICY .......ccccuviiiiciiee ettt e e sitee e e tre e e eaan e e s raneeeean 21-4
PrOJECE IOCATION ..t ettt e b e e bt e bt e e bt e e b b e e bt e e be e e snee e beeennee e e 21-6
BrigaloW Belt BIOr@ZION ......uviiiiiieieetiiiee ettt e e e e e ettt e e e e e e e e ettt e e e e e e e eeeaabaeeeaeeseesanraareeaeeeeanses 21-7
Isaac-Connors sub-catchment of the FIitzroy Basin.........c.eeeiooiiciiiiiei e e 21-8
Isaac-Connors Groundwater ManagemMeENT Al ..........uuiiiieieeieciiiieee e e et e e e e e e eesarre e e e e e e eesnraareeaeeeenannes 21-9
Regional Planning iINTErEST @raS.....ccuiiiccuiieeciieeceeee et e e e e st e e et e e e st e e e s aeeeesnseeeesstaeesennaeeesnreeeas 21-10
Queensland Agricultural Land Audit — Important Agricultural Area ........cccveveeviiiiniennieerie e 21-11
Native Title determMiNAtioNS ...ooueiiiieieeie ettt e e bt e sabe e bt e e sabeesbeeesatesbeees 21-13
[ T =Tt = 1Yo 10 S 21-14
Project watercourses and tOPOBIaPNY ... uuiiiiiiie et e e e e e e et ae e e e e e e e s anbaaeeaeeeennnnes 21-15
[C1<To) (oY =4V o) Tl o g T =Tot dRY 1 { ST UUU 21-17
Surface geology Of the ProjeCt SItE ....cccuuiiiiiie et e e e e e e e e e e s aeraeee s 21-18
West—east geological cross-sections of the Project Sit€ ......ccccueeieiiieiieciee e 21-20
North—south geological cross-sections of the Project Site.......cccccvvivciieeeiiiie e 21-21
[ R o] e Yol =i 3R 1 (o 111V o =Y ARSI 21-24
Conceptual cross-sections of the Project access/haulage road..........ccceecvveeveeccieecieesciee e 21-30
Conceptual designs of the Phillips Creek and One Mile Creek CroSSings.......ccceeeevveeernieveeinieeeesnveeennnns 21-31
Proposed layout of the mine infrastructure ara .........ccuveeeiiiiecciiieee e 21-33
Indicative mine progression plan— underground MiNING........cccoeviiiiriiiieeiiieeeeree e 21-41
Indicative mine progression plan —open-cut Pit MINING.......ccvviiriiiiiriiie e 21-42
Lake Vermont Meadowbrook Complex—- Life of Mine Production Profile........ccccceeeveeeiiiieeccinee e, 21-43
Mine Stage Plan — PrOJECE YEAT 2...ccceeiie ettt tee et e e et e e e re e e s tae e e e satr e e sensaeeesasbeeesnntaeesnneeas 21-44
MiNe Stage Plan — PrOJECE YEAT 7..oee e eceeee ettt e e et e e e tre e e st e e e e sate e e sensaaeesasreeesntaeesnneeas 21-45
Mine stage Plan — Project YEAr 12........ci ittt ettt sttt san e e sne e e ane e 21-46
Mine Stage Plan — ProjeCt YA L17....c ittt ettt ettt ettt et sae e e bt e st e sbe e e saneeaees 21-47
Mine Stage Plan — ProjeCt YEAI 22....c..ii ittt ettt ettt et b et e s nne e an e 21-48
Mine Stage Plan — ProjeCt YEAI 27 ... ettt ettt ettt et be e san e e sne e ane e 21-49
Mine stage plan —end of @ll MINING .....cocueiii e e et e e rae e e e areee s 21-50
LongWall MiNiNg SCHEMATIC ..veiieiiee i e e e e e et e e e e eaae e e s sare e e e ensaeeeennaeesnreeeas 21-51
SIS gas drainage underground installation eXample .........cceiiiie i 21-53
Example SIS gas drainage relocatable sKid...........cccvii e e 21-54

Meadowbrook Project Environmental Impact Statement

Page xi



)\}% Table of Contents

Figure 21.33:
Figure 21.34:
Figure 21.35:
Figure 21.36:
Figure 21.37:
Figure 21.38:
Figure 21.39:
Figure 21.40:
Figure 21.41:
Figure 21.42:
Figure 21.43:
Figure 21.44:
Figure 21.45:
Figure 21.46:
Figure 21.47:
Figure 21.48:
Figure 21.49:
Figure 21.50:
Figure 21.51:
Figure 21.52:
Figure 21.53:
Figure 21.54:
Figure 21.55:
Figure 21.56:
Figure 21.57:
Figure 21.58:
Figure 21.59:
Figure 21.60:
Figure 21.61:
Figure 21.62:
Figure 21.63:
Figure 21.64:
Figure 21.65:
Figure 21.66:
Figure 21.67:
Figure 21.68:
Figure 21.69:
Figure 21.70:
Figure 21.71:
Figure 21.72:
Figure 21.73:
Figure 21.74:
Figure 21.75:
Figure 21.76:
Figure 21.77:
Figure 21.78:
Figure 21.79:
Figure 21.80:
Figure 21.81:
Figure 21.82:
Figure 21.83:
Figure 21.84:
Figure 21.85:
Figure 21.86:
Figure 21.87:
Figure 21.88:
Figure 21.89:

Example venturi SKid @QUIPMENT.........ooii e e e e e et rar e e e e e e e abaaaeeeaeeennnees 21-55
Example flare iNStallation ..........o i e e e e e e e et e e e e e e abaar e e e e e e eannes 21-56
Vertical goaf gas wells— example installation ..........coociiee e 21-57
Conceptual diversion drain CroSS-SECLION ........ccccuiieeiiiiieciiieeeriee e eee et e e st e e e stre e e eaereessareeeessreeeenns 21-59
Post-closure flood model in relation to open-cut infrastructure........cccceeecveeeecceee e 21-62
CHPP mMOAUIE SCREMATIC ..veiiiieiieesie ettt sttt e e sae e s be e e baesbaeenbaesares 21-65
Lake Vermont Mine INFrastrUCLUIE .......occueeiiiiiiiiiiiec ettt sttt s e e st e e s s aee e e saraee s 21-66
EXISTING FOAU NETWOIK . ...eeiiiiieee ettt ettt e e e e e e et e e e e e e e e ettt aeeeeeeeeeantaaseaaeeeeanntasseaeesesnnses 21-70
Catchments draining through the Project @area.......ooceeeiieecciiiiiee et e 21-83
Existing and approved WaterCoUrse diVErSiONS..........coccuueeerciieeeeiieieerireeestreeeereeeesreaeeeesereeesnneeesnreeeas 21-84
Frequency of daily flows recorded at Phillips Creek at Tayglen.......cccveeevciieiccciee e 21-86
Map of monitoring locations used in collection of baseline data.........cccecvvveieceei e, 21-88
Maximum subsidence extent and dePth...........coociiii e e 21-98
Changes in One Mile Creek CatChmMENt .....o.uiii i e e st e e s 21-99
Water management SYyStem SChEMAtIC.....iuciiii ittt ssae e e s saaeeeas 21-104
Proposed catchment and land use boundaries (Project Year 20—26) ........ccccceeveveeevieeeiieeeneessieeesieesnnes 21-107
Proposed catchment and land use boundaries (Project Year 27—28) ......ccccceeecvvieecieeeesrreeeecneee s 21-108
Proposed catchment and land use boundaries (Project Year 29—30 ........cccceeevieieecieieeerireeeenee e 21-109
Isaac River catchment regional model (XP-RAFTS regional configuration)........cccccoeeeeeevciieeeecneeesenen, 21-116
Local creeks catchment model (XP-RAFTS local configuration) .........cccceeeviieeeeieeicceee e, 21-119
CoNCEPLUAl 1EVEE CrOSS-SECHION ... .uviiiiiiiieiiee ettt e e e saee e e st e e e sbteessaraeesnaseeeens 21-123
Proposed MIA levee alignment with chainage in Metres .......c.cccvieeriiinienen e 21-124
Proposed open-cut mining area levee alignment with chainage in metres.......ccccvvevieiincieeeniieeennns 21-125
Conceptual diversion drain CroSS-SECTION .........cccueeiiiiiiiieriie ettt e e s 21-126
1% AEP approved conditions local flood depths and heights .........ccccoveiiiiieeecciie e, 21-129
1% AEP developed condition flood depth and heights local flooding .........ccccccvvieviieeecciieecee e, 21-130
1% AEP afflux (2051 conditions minus approved conditions).........cccccueeeiiiieeeeciee e 21-131
1% AEP 2051 conditions local flood VEIOCITY ......ccoeuiiiiiiiiiiiiiee e s 21-132
1% AEP 2051 velocity difference (2051 conditions minus approved conditions) .........ccceccveerveerieennne 21-133
Residual ponding areas and proposed MitigatioNns ...........ceeeeiieiiiiiiiiie i 21-138
Post closure conditions 0.1% AEP depth.......ocuiiiiiiiiiiiieecie ettt s 21-140
Post closure conditions 0.1% AEP VEIOCITY .......ueeeeiiiieiciie ettt e e e e e e s 21-141
Project groundwater Monitoring DOIES .......cocuviii e e e e e 21-152
Groundwater levels for tertiary SEAIMENTS........ccvieiiciieieieie e e e e e e e sereeeas 21-153
Groundwater levels for Leichhardt coal SEam ......coocuiiiiiiiiiiiic e 21-154
Groundwater levels for VErmont Coal SEam ......c..uiiiiiiiiiiiiiie ittt e et ssaee e s sieee s 21-155
Location of HES wetlands and Tertiary sediment drawdown ...........ccoooviiiiiiiiee e 21-161
Subsidence iMpPacts 0N SUIMTACE fEATUIES .....cciiii et e e e e e e nrae e 21-162
Conceptual groundwater MOEL .......cccuuiiieciiii e e e s e e e ate e e eearaee e saeaeeeas 21-164
Post-mining conceptual groundwater MOEL........cc.uviiciiieiiiieeecee e e e 21-168
Groundwater inflow rate to Meadowbrook open-Cut..........ccocuveeiiiii e 21-170
Predicted maximum Quaternary alluvium draWdOWN .........ceeevieriiiieieeniiieeee e s 21-173
Predicted water level drawdown and recovery for Tertiary sediments .......ccccccoevciveeeeeiieiciiiieeee e, 21-174
Predicted water level drawdown and recovery for REWan Sroup .....cccceeeviieeeriiiereniieeeenieeeenieee s 21-175
Predicted water level drawdown and recovery for Leichhardt coal seam........ccccoovvvieeiiiieiiniieninnen, 21-176
Predicted water level drawdown and recovery for Vermont coal seam ......cccccccevevvvieeiniieenniiee e, 21-177
Difference Between Base-Case and Fracture to Surface Drawdown - Layer 2 ........ccccceeevvveeeeciieeennnns 21-179
Difference Between Base-Case and Fracture to Surface Drawdown - Rewan Group........cccceeeevveeennns 21-180
Difference Between Base-Case and Fracture to Surface Drawdown - Leichhardt Seam ...........ccce.e. 21-181
Threatened flora species records within the Project locality......cccccevveeriiiiiieiniiiieeeee 21-191
Conservation significant fauna species records within the Project locality .......cc.ccceeceeriiiniiirneenneen. 21-192
Migratory species records within the Project 10cality........ccoccueeiiiriiiiiiiiieieeeeeee e 21-194
FIOT@ SUNVEY SIEES . ..eeiiutieeiie ittt ettt ettt ettt et sttt e st e e b e st e et esab e e esee s beeenee s beeebeesabeeeneenane 21-243
FAUNQ SUNVEY SITES i s s s s s e s e s s e s s s s s e s e s s s s s s s e s e s s s s s s sssasssssssssssasasasssssnsnsssssnsssnsnsnsnsnss 21-244
Ground-truthed vegetation communities within the study area........cccccveeeeieeecciie e, 21-247
Threatened Ecological Communities within the study area ..........cccoccvveeeeciii e 21-249
[ =Tot T g oF= Yot fo Yo o o o 1o RSP 21-251

Meadowbrook Project Environmental Impact Statement

Page xii



)\}% Table of Contents

Figure 21.90:
Figure 21.91:
Figure 21.92:
Figure 21.93:
Figure 21.94:
Figure 21.95:
Figure 21.96:
Figure 21.97:
Figure 21.98:
Figure 21.99:
Figure 21.100:
Figure 21.101:
Figure 21.102:
Figure 21.103:
Figure 21.104:
Figure 21.105:
Figure 21.106:
Figure 21.107:
Figure 21.108:
Figure 21.109:
Figure 21.110:
Figure 21.111:
Figure 21.112:
Figure 21.113:
Figure 21.114:
Figure 21.115:
Figure 21.116:
Figure 21.117:
Figure 21.118:
Figure 21.119:

Brigalow TEC SignifiCant iMPact @raS....cciceiicuiiiiiee et e ettt e e e e e ree e e e e e e esabrar e e e e e e e e eaaeaeeeaaeean 21-282
Poplar Box TEC significant impPact @r@as ..........uuueeiiieiiciiiieee ettt e e e e e e e e aaaa e e e e 21-291
Ornamental Snake habitat MAPPING ..cccvviei e e e e s are e s 21-294
Ornamental Snake significant IMPACT ArEaS.......ccveeeiiiiieeciie e e e e et e e e e e e sareee s 21-305
Squatter Pigeon habitat MapPiNg ....ccouciiii e e e e e e e st re e e esata e e e snaeeesnreeean 21-313
Australian Painted Snipe habitat MapPiNg.....ccviovciee e e e e 21-326
KOala habitat MaPPINg ..ot e et e e e e e et b e e e e e e e e e nbbaaeeaeeeeennsaraeaeaaeaan 21-336
Koala significant iIMPaCt @r@asS......cccuuiiiiiiiieeceee e e e et ree e e e e e e e b ba e e e e e e e eenraeaeaeaaeean 21-347
Greater Glider habitat MaAPPING ....ceei i e e e s e e nrr e e e e e e e e e anraeeeas 21-351
Greater Glider significant iMPACT Ar€as ....ccccuviiiiiiie e e e et e e sna e e e sareee s 21-360
Aquatic ecology study area and SUIVEY SItES .......ccceeeiiiiieeiiiie et e e e e errre e st e e e e eea e e e neees 21-373
Waterway Barrier Works risk mapping of waterways within the study area .........ccccceeevevivcveeeccnnenn. 21-381
Map of mitigated subsidence-induced ponding and location of mitigation measures........................ 21-383
Change in downstream flood hydrograph - Boomerang/One Mile Creek 50% AEP.........ccccceeeveenenne. 21-384
Change in downstream flood hydrograph - Boomerang/One Mile Creek 2% AEP.........ccccccevvevuenenee. 21-384
Map showing records of Fitzroy River Turtle within the Fitzroy River Basin .........cccccceeevcieeiniieeennnen. 21-396
Stygofauna baseling SamMPIING SILES.....c.uuiiie i e e e e et e s enaa e e e srreeean 21-405
GDE areas targeted for field aSSESSMENT ........ccocuiii it e e e e et e e e e e sereeean 21-409
Confirmed location of GDE Type 1 and TYPE 2 Gr€aS....ccecvurreerureeerirreeeeireeesseseeessssesesssseessssssesesnsseeens 21-410
Boomerang Creek GDE dry SEASON SCENAIIO .....ueeeiuviieeerieeeitieeeeireeesesreeestreeeessseeesssssesesssseesssssesesnssnes 21-411
Boomerang Creek GDE floOding reZIMe........coiiiiiiiiiiiieiie ettt 21-411
Groundwater dependent wetland on perched groundwater lenses dry season scenario .................. 21-412
Groundwater dependent wetland on perched groundwater lenses flooding regime...........ccccceeeuee. 21-412
Location of GDE areas relative to predicted groundwater drawdown ...........ccoceeevieniiiieneeniieeeneenane. 21-413
Brigalow TEC SignifiCant iMPact @ras......ueiiiciiieieiiiieceieee e ctteeee e e eree e e stre e s etre e e e eaaaeeesataeeeensreeesannns 21-428
Poplar Box TEC significant iMPact @r@as ........cueeeeciiieeiiieeeiiieeeecree e e ee e e stee e e et e e aae e e e sata e e s eeaee e sannes 21-429
Ornamental Snake significant IMPACT Ar€aS......cccuiieiiiiiie e e e sre e e et e e s earae e e saaaeeeas 21-430
Greater Glider significant iMPaCt @reas ......cooviiiiie i e 21-431
Koala significant imPact @reas........cooueeiiieiieieee e e 21-432
Proposed stage 1 - 3 offset area and CONNECLIVILY ........c.uvvieiiiiieciiie e e 21-433

Meadowbrook Project Environmental Impact Statement Page xiii



)\}% Table of Contents

List of Tables

Table ES. 1:
Table 1.1:
Table 1.2:
Table 1.3:
Table 1.4:
Table 1.5:
Table 1.6:
Table 2.1:
Table 2.2:
Table 2.3:
Table 2.4:
Table 2.5:
Table 3.1:
Table 3.2:
Table 3.3:
Table 3.4:
Table 3.5:
Table 3.6:
Table 3.7:
Table 3.8:
Table 3.9:
Table 3.10:
Table 3.11:
Table 4.1:
Table 4.2:
Table 4.3:
Table 4.4:
Table 5.1:
Table 5.2:
Table 5.3:
Table 5.4:
Table 5.5:
Table 5.6:
Table 5.7:
Table 5.8:
Table 6.1:
Table 6.2:
Table 6.3:
Table 6.4:
Table 6.5:
Table 7.1:
Table 7.2:
Table 7.3:
Table 7.4:
Table 7.5:
Table 7.6:
Table 7.7:
Table 7.8:
Table 7.9:
Table 7.10:
Table 8.1:
Table 8.2:
Table 8.3:

Identified Class Il risks and additional control MEASUIES .......ccceiiriiiiiiiiiieeec e 24
Relevant Commonwealth and State government legislation and policies..........cccceevvieeeiiciiieccieee e, 1-14
TRIESNOIA VAIUES .ottt et e e st e sttt e e e s b e e e sateeesabaeeesabaeessasaaeesanseeeesnbenesnnns 1-17
[ YN0} i Y=l o o T =Tt U URPPRNt 1-20
Notifiable activities applicable t0 the ProjeCt ...t e 1-21
HUMaN Fights CONSIAEIAtIONS ..occiiiiiieeee e e e e e et e e e e e e e aata e e e e e e sesasraereeaesenannens 1-35
Summary of legislative CONSIAEIatioNS........cuiiiiiiee e e e e rre e e e nr e e e eanes 1-37
F A & =T o1 <o I o T=T 5T [ SRS 2-2
LY T C=Te I Y= Yo TSRS 2-3
Stakeholder analysis SUMMAIY........iii i cciee et e e e e e s e e e sata e e e sasaeeessseeeesstaeessnnseeesnssnanan 2-7
(Ol o U] = o) g T =Y =4 ] =] (SRR UPRPN 2-8
Summary of stakeholder engagement and key matters raised ...........cocceeeeiieiiiiiiieee e, 2-11
Overview of the Lake Vermont Meadowbrook CompleX........cceeeeiieiiiiiiiee et 3-15
Landholders underlying and/or adjacent to the ProjeCt.........ccccueeeiieiieeiiic et 3-20
Coal and PetroleUM tENEMENTS ......cciiiiiiecceee e cee e e st e e e re e e et e e e sataeeesatreeesnaaeeesnsaeeaensseeesnnes 3-21
Bowen Basin regional stratigraphy ....ceoccveeeieiie ettt et enaa e e e sanaeeeas 3-31
YLV D= T T A =N 3-48
Approximate disturbance areas associated with CONStrUCtION ........cccveiivriiiriiiiieii e 3-50
Provisional mine schedule—annual coal and waste production ...........ccceecveiiriiieiiniieeeniies e 3-51
Major underground equipment and mMobile fleet........coooiiiiiiiiiii e 3-64
Major open-cut mining eqUIPMENT lIST .....coiuiiiiiiiieie et 3-74
Indicative list of hazardous SUDSTANCES.......cuiiiiiiiiiieci e ae e saee e 3-78
Disturbance associated with Project Operations...........ccceeeeciieeeeieie s e erre e et e e aee e e e seree e 3-79
Source of MEeteOrologICal dAta......cc.uveecciiiceciiee et e e et r e e e e are e e sar e e e enneaeeeennneas 4-1
Long-term meteorological data SUMMAIY ......c.c.coiiiiiiiiiiie e e 4-3
Summary of SILO modelled extreme temperatures for the Project area......c.cceeceeriienieeiieencec e 4-8
Climate change projection summary Under RCP8.5.......ccoiiiiiiiiiiiiiieeiieeee ettt 4-9
Soil management units and landform characteristiCs........ccouuiiiiiiieiiciiiiee e 5-8
Yo 11 oo [Tef VA= TaTo =Y e Yo L1 o111 4V AR 5-9
Pre-mining land use suitability rating ......cceooeciiei i e e e 5-15
Project site development interpreted from historical air photography ........cccoeevveivciieecccic e, 5-21
Visual amenity SENSItIVE FECEPTOIS ..uiiii ittt e e et e e e e e e e eaatr e e e e e e sesarrbeeeaeeeennnnraeeeas 5-23
Potential contaminating aCtiVItiES......uuiiii i et e e e e e e e e e e e e e anees 5-33
Resource tenements and regional iNtErEStS .......iiii i e e e e rrre e e e e e e eeanees 5-34
Project features with potential to impact visual amenity.........ccouveeiiiiieiiiiee e 5-35
Predicted topsoil volumes available for rehabilitation .........ccccoocieiieiii i 6-4
POSt MINING |aNd USE OULCOMES ...eeiiiiieeeiiiiecitee sttt e e ettt e e tre e e st e e e eateeeseasaaeessseeeestaeeasssseeesnseeeesssneenanes 6-1
Identified rehabilitation ArEas.........iuveiiiiiiiee ittt e sab e e bt e e saae e nbe e e saaeenaee s 6-6
Modelled salinity of the rehabilitated pit measured as TDS........cccceeviieeeeiiie e 6-15
Annual rejects disposal I0CAtION........ceii i e e e e e e e e aarae s 6-22
Stratigraphy of the Project area and SUMMOUNGS........ccuuiiiiiiiiiiiiee ettt e e s sane e s sbaee s 7-4
Hydraulic conductivity sUummary StatiStiCS........uuiiiiieiiiiiiiiee et e e erree e e e e e e eeanees 7-10
Mean groundwater quality data—pH, electrical conductivity, Major ions........ccccceevvveeeeccieeecccieee e, 7-11
Groundwater quality data—mELals ........coocuiiiiiiie e e e 7-12
Summary of groundwater bore iNformation..........coccii e e 7-13
Model 1ayers and thiCKNESS.........uii ittt e e et e e e et e e e st e e e stteeeesnsseeeensaeeessraeaaan 7-20
Predicted and design allowance inflow rates to underground Workings.........c.ccccevvervieinieenieenieeneeenne 7-23
Predicted inflows t0 the OPEN-CUL PIt ..c...eiiiiiiiiiie et 7-24
Meadowbrook Project groundwater monitoring bOres..........couvieeieiiiiiniieiniieeeeee e 7-41
Lake Vermont North groundwater monitoring bores.........oocucoviiiiiiiiiiiii e 7-42
EPP (Water) guideline values adopted for the upper Isaac River catchment waters ...........cccccvveeenneenn. 8-13
ISQG Values adopted for the Meadowbrook Project (ANZECC & ARMCANZ 2000) ......ceevvvvereverrvveeneennne 8-15
Summary of event data from mine affected water releases (Lake Vermont Ming) .......ccccceccuveeevciveeennns 8-17

Meadowbrook Project Environmental Impact Statement Page xiv



)\}% Table of Contents

Table 9.1:
Table 9.2:
Table 9.3:
Table 9.4:
Table 10 1:
Table 10 2:
Table 10 3:
Table 10 4:
Table 10 5:
Table 10 6:
Table 10 7:
Table 10 8:
Table 10 9:

Table 10 10:
Table 10 11:
Table 10 12:
Table 10 13:
Table 10 14:
Table 10 15:
Table 10 16:
Table 10 17:
Table 10 18:
Table 10 19:
Table 10 20:
Table 10 21:
Table 10 22:
Table 10 23:
Table 10 24:
Table 10 25:
Table 10 26:
Table 10 27:
Table 10 28:
Table 10 29:
Table 10 30:
Table 10 31:
Table 10 32:
Table 10 33:
Table 10 34:

Table 11.1:
Table 11.2:
Table 11.3:
Table 11.4:
Table 11.5:
Table 11.6:
Table 11.7:
Table 12.1:
Table 12.2:
Table 12.3:
Table 13.1:
Table 13.2:
Table 13.3:
Table 13.4:
Table 13.5:
Table 13.6:
Table 13.7:
Table 13.8:
Table 13.9:

Historical (calibration) flood events, Isaac River catchment.........c.coooociiiieiiiii i 9-7
Y07 - T T2 N 9-14
YT Il L= o o =1 0 T AT V-SSR 9-15
Summary of consequence category assessmMENt (AaMS) c...ueeeicveeeeiiiee e e e e 9-32
Summary of fauna SUNVEY EffOrt .....eeeciiee e e et e e e anees 10-5
Ground-truthed vegetation communities within the study area........cccccceveiiiierecciie e 10-12
Conservation significant fauna species recorded within the study area..........cccccceeeeieciiieeiecc e, 10-18
State declared iINtroduCed FlOra .......oooiiii i e s s e e et 10-19
Proposed disturbance of vegetation COMMUNITIES .........ceiiiiieiiiiiiiiee e e e e 10-26
Risk assessment for potential impacts to GDEs and residual risk SCOres.......cccovuvevivieeniieeescineeesnneenn. 10-35
Brigalow TEC extent of disturbance to each patCh .......ccooociiiiiiciii e 10-45
Brigalow TEC significant impact @SSESSMENT.....cccccuiiiiiiiieeeiieeecreeesree et e e e rtee e e sere e e e er e e e sneneeeraseeeeas 10-48
Poplar Box TEC extent of disturbance to each patCh.......ccccuvviriiii i 10-52
Poplar Box TEC significant impact @SSE@SSMENT.....ccccuiiiiiiiiiiiiiiee ettt re e s s 10-54
Ornamental Snake habitat amenity assessSMEeNt Criteria .......cccceeeeiiiiiiiee i e 10-60
Proposed Project footprint within Ornamental Snake habitat ........cccccooeeiiiiiiiiiicc e, 10-61
Ornamental Snake significant iMPact aSSESSMENT........cccciiiiiiiiee e e s e e e rre e eaees 10-65
White-throated Needletail significant impact asseSSMENT.......ccueeeiiiieeeciiie e 10-72
Squatter Pigeon habitat description and OCCUITENCE ......cccvvieeciieeeiiiie e e sree e e are e e saee e 10-75
Proposed Project footprint within Squatter Pigeon habitat .........cccceecveeiiiieicci e, 10-78
Squatter Pigeon significant impact asSeSSMENT.....ccc.eiiiiiiiiieriii e 10-80
Australian Painted Snipe habitat description..........coocuii i 10-84
Proposed disturbance of Australian Painted Snipe habitat .........ccoceiiiiiiiini, 10-85
Australian Painted Snipe significant impact asseSSMEeNt ........coueeeiiiriieiiienieee e 10-86
Koala habitat description and OCCUIMENCE ........uiieeiiiiecieeeecitee et e eeee e e st e e e s tre e e saae e e e sataeeesasreeeenaaeas 10-91
Estimated tree density per hectare for dominant RE’s within the study area.........cccceeevveeeecier e, 10-92
Proposed disturbance of Koala habitat...........cueeiiiiiiciee e e e e 10-93
Koala significant impact @SSESSMENT....ccc.uiiiiiiiiieieerte ettt st sb e e sareesaee s 10-95
Greater Glider habitat amenity assesSMEeNt Criteria .......cccccuviiiieiieeiiiiee e e 10-100
Proposed disturbance of Greater Glider habitat..........c.ceeeiiiiieciiiii e 10-101
Greater Glider significant impPact aSSESSMENT.........uiiiiiii it e e e e e e nrae e 10-105
Migratory species significant impact aSSESSMENT ........ccuiieiiiieeeiiee e e e e 10-113
SUMMary of iMPACES 10 MISES ...ttt e s e e et e e s eata e e e s ta e e e esteeesnnsaaeesnnaeeean 10-115
Endangered and Of Concern Regional Ecosystems impact SUMMAry ........cccceeevveeeeeieeeesiieeeeree e 10-118
Short-beaked Echidna significant impact asseSSMENT .....cc.uviiiciiee i 10-122
SuMMaAry of IMPACES TO IMISES ....ooeiiiieee e et e e e et e e e e e s eaaraa e e e e e e eeannraeeeas 10-130
MNES impacts and proposed OffSEt @r@as ........ueeeiiieiciiiiiiee et e e e sraee e e e e e e searaaeeeeeee e 10-133
Proposed MSES offset delivery strat@gy ....ccccuuiiiei it e et e e e e arar e e e e e e 10-136
Aquatic ecology survey site locations and ecological indicators assessed........ccccevviveeecieeevcieeeecieee e 11-2
Likelihood of occurrence assessment outcomes for conservation significant species...........ccccccevevuveen. 11-3
AQUALIC TAaUNG SUNVEY EFfOIT... .t e et e e e et e e e e tre e e e ataeessanaeeeensreeeennes 11-5
Significant impact assessment for the Fitzroy RiVer TUItIE ........ueeeeciiei e 11-32
Significant impact assessment for the Southern Snapping TUrtle .......ccoevveiiiiiei e e, 11-36
Prescribed wetlands significant impact asseSSMENT......c.uiiiiiiiiiiiiiii e 11-38
Significant residual impact assessment for waterways providing fish passage.........ccceevevirvcieiiineennn. 11-40
INErOdUCE fAUNG SPECIES ....vviiiiiiiee ettt et s et e s rate e e s st e e e sabeeesbbeeessabaeessanaeeessseeenns 12-2
State declared INtrodUCEd FlOra .....oc.uiiiiiiiiieee sttt e sab e e sbae e saeeenaeas 12-3
Monitoring objectives, criteria and aCtiONS ........occciiiiiiiie e e e aree e 12-9
[ o =Tot o] o] =Tt 4 7= SR 13-2
Frequency distribution of surface atmospheric stability conditions..........ccccceeeveiriiiineiiiiieee 13-6
YT AR LA I =T oT= o o] PP PP OPUP PPN 13-10
Dust emissions reported to NPl for 2019/2020 .......c.ccevevuerereeierienienie e eteseeee e see e seesse e eseeneenees 13-13
Ambient background CONCENTIAtIONS. .....cccuviiiieiiiieee ettt enee e 13-13
Predicted annual average TSP and dust deposition rates for Project Year 7......ccccccecveeevcieeeecnneeeenneen. 13-18
Predicted 24 hour and annual average PM2.5 and PM10 for Project Year 7 .....cccceeecveeeecveeeecneee e, 13-19
Predicted annual average TSP and dust deposition rates for Project Year 22........ccccoeeevcveeeecveeeennen. 13-24
Predicted 24-hour and annual average PM2.5 and PM10 for Year 22 .......cccceeeceeeevveeeeecneeeeeeeee e 13-25

Meadowbrook Project Environmental Impact Statement Page xv



)\}% Table of Contents

Table 13.10:
Table 13.11:
Table 13.12:
Table 13.13:
Table 13.14:
Table 13.15:
Table 13.16:
Table 14.1:
Table 14.2:
Table 14.3:
Table 14.4:
Table 14.5:
Table 14.6:
Table 14.7:
Table 14.8:
Table 14.9:
Table 14.10:
Table 15.1:
Table 15.2:
Table 15.3:
Table 15.4:
Table 15.5:
Table 15.6:
Table 16.1:
Table 16.2:
Table 16.3:
Table 16.4:
Table 16.5:
Table 16.6:
Table 16.7:
Table 16.8:
Table 16.9:
Table 17.1:
Table 18.1:
Table 18.2:
Table 18.3:
Table 18.4:
Table 18.5:
Table 19.1:
Table 19.2:
Table 19.3:
Table 20.1:
Table 20.2:
Table 20.3:
Table 21.1:
Table 21.2:
Table 21.3:
Table 21.4:
Table 21.5:
Table 21.6:
Table 21.7:
Table 21.8:
Table 21.9:
Table 21.10:
Table 21.11:
Table 21.12:
Table 21.13:

Yoo o LI M- Yo 1o B I =T o111 o o USSP 13-31
Summary of energy content and emisSioNs faCtOrS........cooicuiiiiiiiiiiiciiee e e e 13-32
Comparison of estimated Project annual State and National GHG emissions..........ccccccuvveivveeeecciveeenes 13-33
Estimated Project annual Scope 1 and 2 GHG emissions and ENergy USE ........cccceeevveeeervreeeeieeneesinvenens 13-34
Estimated Project and Lake Vermont Mine annual Scope 1 and 2 GHG emissions..........cccceeeevveeeennennn. 13-37
Estimated annual Scope 3 GHG emissions for the Project..........cccvevviieeeiciee e 13-40
Cumulative annual Scope 3 GHG emissions for the Project and Lake Vermont Mine........c..ccccccuuuneeee. 13-43
Acoustic quality objectives as per Schedule 1 of the EPP (NOISE)....cccuuiieeiiiiiiiiieeeciieeeeieee ettt 14-2
Noise limits and associated notes for the existing Lake Vermont Mine .......ccccccoeceuiieeieiiieciiiieeeeeeeeeenns 14-3
Blasting noise limits for the existing Lake Vermont MiNe..........ccccuvvveiiiii e 14-3
Noise limits proposed fOr the PrOJECT ........viiiceiee ettt e e e e e s e e e e naa e e e saeaeeean 14-4
Airblast overpressure and ground vibration limits proposed for the Project .........cccceevecveeivcieeecciieeens 14-5
Identified sensitive receptors for the PrOJECT .......cceeeiiciiii et e e e 14-6
SRs excluded from modelling and the rationale for eXclusSion .........cccoovevieiiniiieiniiee e 14-8
Summary of background NOISE IEVEIS ......oouuiiiiiiieee et e e e e saees 14-9
[V =y ToT o] [o =4 Tor BT oY g - [ [o 1 J PRSPPI 14-11
Predicted A-weighted noise levels (Leq ABA)......ccuueiiiiiee et re e e e e e e e ee e 14-12
Estimated annual mineral waste generation in relation to coal oUtpUt........ccecvieeeiiiie e, 15-4
Waste streams and potential iMPAaCLS .......cccciiiiiiiiiei e sere e e sre e e st e e e sea e e e s nre e e eareeeenes 15-6
Risk of causing harm level determination ..........cccciiiiiciie e e e re e e e raaeee e 15-10
Anticipated waste generation and management Strategies........cccvviiirieiiiiinieinieee e 15-11
Treated effluent for irrigation quality release limits.........ccoceeiiiiiiiiiini e 15-20
Performance indicators for waste management ...........ooveeiiiiiiieiiiie e 15-24
CONSEAUENCE Of IMPACES ..eeitieiiieeite ettt sttt sttt e s et e st e st e st e e sabeesabeesabeesabeesaneess 16-3
(R aToToTe Il g1 d=T T TP PPRUPPUPRUPNS 16-4
I = T b LY A 4T Lo SRS 16-4
T QLY=L I Tot o T3 P OO PPRPPPUPRRUPROS 16-4
ConseqUENCE ClasSIfICAtION ...coiuiiiie ettt st s e e s e e ar e sbeeearee s 16-5
Hazard identification for site workers’ health and safety.........cccoveeiiiiioiii e 16-7
Anticipated hazardous materials and dangerous g00dS..........c.uuviiiiiiieciiiiiie e 16-10
To L 1= Te O T 1 W ] PR PRP 16-17
Emergency Response Plan KeY EIE8MENTS ......c.uiiiiciiie ettt e s e e et e e e e e e snreee s 16-21
Identified non-Indigenous cultural heritage SItes .......ccccuiieeciiie e 17-4
Summary of Project SOCIal iMPACES ...cccuiii i e e e e e s e e e e e ree e e snreeeesnraeeeanns 18-11
WoOrkforce ManagemeENT MEASUIES.........iiicciiieeciieeeetiee e et e e rteeeestaeeesseeeessareeeessteeeesssseesnssesessssesaanns 18-23
Housing and accommodation ManagemeNnt MEASUIES.........ccccurrieieeeeeiiiiieeeeeeeeeiitreeeeeeeeesnraeseeeeeeesnnns 18-28
Local business and industry proCuremMent MEASUIES ........cccceecciuriieeeeeeeeiirreeeeeeeeeiitreeeeeeeessnraereeeeeesnannes 18-31
Health and community WellbeiNg MEASUIES.........ccieciiiiiiie ettt e e e e e snrae e e e e e e e eannns 18-36
Summary of beneficial economic impacts of the Project ........ccccceeeciiiieciee s 19-3
Summary of potential adverse economic impacts of the Project........ccccccvevciieeecciee e 19-4
Summary of potential adverse cumulative iMPacES.......ccccceiiiciieeeiie e e 19-7
Level Of SErvice defiNitiONS ... ..cuiiiiiiiieeiit ettt st e e bt e e sbteesateesbteenanee e 20-5
Predicted Project workforce generated traffiC .......ccccovriiiiiniiiiiii e 20-8
Predicted Project generated heavy vehicle traffic ... 20-8
Bowen Basin regional stratigraphy .......oceeeeiiiiiiiiiiii ettt s ra e s saa e 21-16
Relevant Commonwealth and State government legislation and policies.......c...ccooouerviiiniiniiiniennneen. 21-25
YLV D= T A = IS 21-35
Approximate disturbance areas associated With CONStruCtion..........cceeeecviiieiiee e e 21-37
Provisional mine schedule— annual coal and waste production..........ccccccuvveecciieeeriiee e 21-38
Major underground equipment and Mobile fleet..........coviiiiiiiiiiiiii e 21-52
Major open-cut Mining eqUIPMENT LISt ......coiuiiiiiiiiiieie et 21-63
Indicative list of hazardous SUDSTANCES........ccociiiiiiiiii e et 21-67
Approximate disturbance areas associated with operations..........cccceeveriiiiniiiiiiine e 21-68
EPP (Water) guideline values adopted for the upper Isaac River catchment waters ..........ccccccvvveenneen. 21-89
ISQG Values adopted for the Meadowbrook ProjeCt........ccevviviieiiiiinieiiiesieeee e 21-91
Assessment of significant impact on changes to hydrological characteristics.........cccccevcvvveeecieeeenneen. 21-113
Assessment of significant impact on changes to water quality ......cccccveeeeiiiiicccee e, 21-114

Meadowbrook Project Environmental Impact Statement Page xvi



)\}% Table of Contents

Table 21.14:
Table 21.15:
Table 21.16:
Table 21.17:
Table 21.18:
Table 21.19:
Table 21.20:
Table 21.21:
Table 21.22:
Table 21.23:
Table 21.24:
Table 21.25:
Table 21.26:
Table 21.27:
Table 21.28:
Table 21.29:
Table 21.30:
Table 21.31:
Table 21.32:
Table 21.33:
Table 21.34:
Table 21.35:
Table 21.36:
Table 21.37:
Table 21.38:
Table 21.39:
Table 21.40:
Table 21.41:
Table 21.42:
Table 21.43:
Table 21.44:
Table 21.45:
Table 21.46:
Table 21.47:
Table 21.48:
Table 21.49:
Table 21.50:
Table 21.51:
Table 21.52:
Table 21.53:
Table 21.54:
Table 21.55:
Table 21.56:
Table 21.57:
Table 21.58:
Table 21.59:
Table 21.60:
Table 21.61:
Table 21.62:
Table 21.63:
Table 21.64:
Table 21.65:
Table 21.66:
Table 21.67:
Table 21.68:
Table 21.69:
Table 21.70:

Historical (calibration) flood events, Isaac River catchment........c..ccoocuiiiiiiiiccciiee e 21-118
1Y - T2 21-126
SeAIMENT AAM SIZING ..eeiiiieeciie et e e e e e e e e e e st e e e e ste e e e asaeeesnsaeeeasteeeeanseneessseeean 21-127
Summary of consequence category assessmMeNt (AamS) ......eeecvveeeiiiieeeiiiee e e 21-143
Stratigraphy of the Project area and SUITOUNGS............ueiieiiiie i eeee e saree s 21-148
Hydraulic conductivity sSummary statiStiCS........ueiiiiiiiiiiiie e 21-150
Mean groundwater quality data - pH, electrical conductivity, major ions..........cccccuveeeeiieiciiineeeeeenn. 21-156
Groundwater quality data - MEtals ..........uueiiiiiie e e 21-158
Summary of groundwater bore information.............coooii e 21-159
Model 1ayers and thiCKNESS.........ceiiiiiie et e e e e e et e e e eaaa e e e st e e e eensreeesanees 21-165
Predicted and design allowance inflow rates to underground workings..........ccccceeeceeeeviveececneeesennen. 21-169
Predicted inflows to the OPEN-CUL PIt ...ccueeeiiiiiieccir e e e e 21-170
Meadowbrook Project groundwater monitoring DOres..........eeeecviiiecieee e 21-183
Lake Vermont North groundwater monitoring DOIeS........coovviiiiiiieiiniiec et 21-184
Assessment of significant impact on geohydrological characteristics .........ccceeviviincieeiniieeeniciec e, 21-187
Assessment of significant impact on changes to groundwater quality........ccceeciiiiiiieeiniieeeniiee e, 21-188
EPBC Act listed Threatened flora and fauna species known records..........ccccceevcieriecieeecviieeecciee s 21-190
EPBC Act listed migratory species KNOWN rECOIAS .......cccuiieiiiieeeiiiiececiie e ccrreeesreeee e e e s aree e e sraeeeeaees 21-193
Criteria adopted for likelihood of occurrence determination..........ccceeecvvieeecieeecciee e 21-195
Flora species of conservation significance likelihood of occurrence ........ccccveeeeieiicccee e 21-196
Fauna species of conservation significance likelihood of occurrence.........ccccceveiiriiniiiiiciiiciieene 21-204
Summary of fauna SUNVEY effOrt ......eeii e 21-240
Ground-truthed vegetation communities within the study area........ccccovveeiiiniiiiiiinceeee 21-245
Conservation significant fauna species recorded within the study area........cccccovcveeiniiiiiviciee e, 21-250
Proposed disturbance of vegetation COMMUNITIES .......cccveiiiiiieeiiiiie e e 21-254
Proposed disturbance of major habitat types within the study area .........c.cceeeeviievceee e, 21-256
Vegetation within subsidence footprint excluding ponding areas.........cccocvvveeeciieeeciiee e 21-260
Brigalow TEC extent of disturbance to each patch .......coceiiiiiiiiiie 21-273
Brigalow TEC impact avoidance and mitigation MEASUIES .......ccccuveeiieiieeiiiiiieee e e eearre e 21-277
Brigalow TEC significant impact @SSESSMENT.......ceiiii ittt e e e e e e e e e e aaraeeeaeeean 21-280
Poplar Box TEC Extent of Disturbance to each PatCh........ccccoooeiiiiiiiiice e 21-284
Poplar Box TEC impact avoidance and mitigation MEASUIES .......c..eeeeceveeeiiiieecriiee e e 21-286
Poplar Box TEC significant impact @SSESSMENT......ccuuiiiiciiieiiiieecciee e e e rtre e eere e e s rre e e enraeeennes 21-289
Ornamental Snake habitat amenity assessment Criteria ......cccoceeeicieeeccciie e 21-295
Proposed disturbance of Ornamental Snake habitat.........ccccceveiiiiicie e, 21-296
Ornamental Snake impact avoidance and mitigation Measures..........ccccceevecciieeeeeeeecciieee e, 21-299
Ornamental Snake significant impPact asSESSMENT........ccocciiiiiiiie e e e 21-302
White-throated Needletail impact avoidance and mitigation measures.........cccccceeeeecciiieeeeeeeecnnneennn. 21-308
White-throated Needletail significant impact assessSMENT........c..ceovieeieiiiiie e e 21-310
Squatter Pigeon habitat description and OCCUITENCE ......ccuviiieiviee et ettt e e ere e saae e 21-314
Proposed Project footprint within Squatter Pigeon habitat ..........ccccccveeiiiieeiccee e, 21-315
Squatter Pigeon impact avoidance and mitigation MEASUIES.........ccccuveeeeiiieecciiee e 21-317
Squatter Pigeon significant impact asSeSSMENT.......coiviiiiiiiiiiiiiee e e 21-321
Australian Painted Snipe habitat desCription.........ccuviiiiiii e 21-325
Proposed disturbance of Australian Painted Snipe habitat ..........cccceeeieiiiiiiiiiii e, 21-327
Australian Painted Snipe impact avoidance and mitigation Measures........ccceecvveeirciieeeniieeeeriee e, 21-328
Australian Painted Snipe significant impact asseSSMENT ........ccccieiiiiiiie e e 21-332
Koala habitat description and OCCUITENCE ........ueieeiiiieieiie ettt e et e eetee e srree e e st e e e e ere e e snreeeesntaeeeennes 21-337
Estimated tree density per hectare for dominant RE’s within the study area.........cccccceeevieeeccieeennns 21-337
Proposed disturbance of Koala habitat..........ccocieiiiiiiiiiii e 21-338
Koala impact avoidance and mitigation MEASUIES.........ccceiiiiiriieriiieeee et 21-340
Koala significant impact @SSESSMENT.....c..uiiiiiiiiieeiie ettt sr e e sne e 21-344
Greater Glider habitat amenity assessSMeNt Criteria.......coocveveeriiiiiiieriie e 21-349
Proposed disturbance of Greater Glider habitat.........cccccviiiiiiiiecie e 21-353
Greater Glider impact avoidance and mitigation MEASUIES ..........coccveeeeiiiieeeiiee e eeae e e 21-355
Greater Glider significant imPact aSSESSMENT........cciiiiiiiieiee e e et e e sraee e e sareee s 21-357
Impact assessment of other threatened SPECIES .......ccccveieiiiiieeccee e 21-361

Meadowbrook Project Environmental Impact Statement Page xvii



)\}% Table of Contents

Table 21.71:
Table 21.72:
Table 21.73:
Table 21.74:
Table 21.75:
Table 21.76:
Table 21.77:
Table 21.78:
Table 21.79:
Table 21.80:

Migratory Species impact avoidance and mitigation MEASUres ..........cccoccviiiieeiiieiciiiieee e 21-368
Migratory species significant impact asS@SSMENT ..........uviiiiiii i e e e e e 21-372
Likelihood of occurrence assessment outcomes; conservation significant aquatic spp......ccccccveeeneen. 21-375
F Yo LU LA ol =0T - I UL VL=V A=Y i (o) o S 21-376
Significant impact assessment for the Fitzroy River TUrtIe .......c.oeeovviieecciii e 21-398
Significant impact assessment for the Southern Snapping Turtle ......ccccovvvr e 21-402
Stygofauna baseline survey sampling SItES .....ccouuiiiiiii i 21-404
Stakeholder analysis SUMMAIY .......oiii e et e e e e e re e e e e e e s e aaataeeeeeesennsreeeeas

MNES significant imMPact SUMMIAIY......coeii oot e ee et e e e et e e e e e e e e sarrreeeeeeeesasbaeeeeaeeesnstaseeaaeeean
MNES impacts and proposed offset areas

Meadowbrook Project Environmental Impact Statement Page xviii



	ES Executive summary 1
	ES.1 Project proponent 3
	ES.2 Project summary 3
	ES.3 Public consultation process 4
	ES.4 Project description 4
	ES.4.1 Construction 4
	ES.4.2 Operations 6
	ES.4.3 Rehabilitation 7

	ES.5 Environmental assessment 8
	ES.5.1 Climate 8
	ES.5.2 Land 8
	ES.5.3 Water 9
	ES.5.4 Flooding 12
	ES.5.5 Geomorphology 14
	ES.5.6 Flora and fauna 14
	ES.5.7 Biosecurity 20
	ES.5.8 Air quality 20
	ES.5.9 Noise and vibration 22
	ES.5.10 Waste management 23
	ES.5.11 Hazards and safety 24
	ES.5.12 Cultural heritage 25
	ES.5.13 Social environment 25
	ES.5.14 Economic environment 26
	ES.5.15 Transport 27

	ES.6 General environmental management commitments 28

	1 Introduction 1-1
	1.1 Project proponent 1-4
	1.1.1 Environmental record 1-4
	1.1.2 Environmental, health, safety and community policies 1-4

	1.2 Lake Vermont Mine 1-7
	1.3 Project overview 1-9
	1.4 Environmental impact assessment process 1-10
	1.4.1 Terms of reference 1-10
	1.4.2 EIS preparation 1-10
	1.4.3 Public submissions 1-11

	1.5 Project approvals 1-13
	1.5.1 Commonwealth legislation 1-16
	1.5.2 Queensland legislation: environmental values 1-17
	1.5.3 Queensland legislation: cultural heritage 1-26
	1.5.4 Queensland legislation: development and planning 1-27
	1.5.5 Queensland legislation: natural resources 1-31
	1.5.6 Queensland legislation: human health and wellbeing 1-33
	1.5.7 Queensland legislation: land and government 1-35
	1.5.8 Legislative requirements summary 1-36


	2 Consultation Process 2-1
	2.1 Environmental objectives and performance outcomes 2-1
	2.1.1 Consultation objectives 2-1
	2.1.2 Consultation strategy 2-2

	2.2 Description of existing values 2-2
	2.2.1 Stakeholder identification 2-2
	2.2.2 Stakeholder engagement and community consultation 2-8

	2.3 Potential impacts 2-10
	2.4 Mitigation and management measures 2-25
	2.4.1 Ongoing consultation 2-25
	2.4.2 SIMP monitoring 2-25


	3 Project Description 3-1
	3.1 Proposed development 3-1
	3.1.1 Project title 3-1
	3.1.2 Project objectives and rationale 3-1
	3.1.3 Project capital expenditure 3-2
	3.1.4 Nature and scale of the Project 3-3
	3.1.5 Project timing 3-6
	3.1.6 Project location regional and local context 3-7
	3.1.7 Workforce 3-15

	3.2 Site description 3-18
	3.2.1 Tenure 3-18
	3.2.2 Existing infrastructure 3-24
	3.2.3 Topography, landforms and catchments 3-28
	3.2.4 Geology and economic resources 3-28
	3.2.5 Soils and land use 3-35
	3.2.6 Protected areas 3-37

	3.3 Construction 3-40
	3.3.1 Infrastructure corridor 3-41
	3.3.2 Access/coal haulage roads 3-41
	3.3.3 Mine infrastructure area (MIA) 3-44
	3.3.4 Underground drifts and portal 3-46
	3.3.5 Ventilation systems 3-47
	3.3.6 Electricity supply infrastructure 3-47
	3.3.7 Water supply and management infrastructure 3-47
	3.3.8 Construction materials and equipment 3-49
	3.3.9 Construction disturbance area 3-50

	3.4 Operations 3-50
	3.4.1 Mine resource, schedule and sequence 3-50
	3.4.2 ROM coal handling and processing 3-73
	3.4.3 Product coal handling and transport 3-76
	3.4.4 Reject management 3-76
	3.4.5 Ongoing resource definition and exploration activities 3-77
	3.4.6 Hazardous substances 3-77
	3.4.7 Operations disturbance areas 3-78

	3.5 Infrastructure 3-79
	3.5.1 Transport 3-79
	3.5.2 Energy 3-80
	3.5.3 Telecommunications 3-80
	3.5.4 Sewage treatment 3-80
	3.5.5 Water supply and management 3-81

	3.6 Project alternatives 3-84
	3.6.1 Mining method alternatives 3-84
	3.6.2 Longwall mining layout and alternatives 3-85
	3.6.3 Open-cut mining layout and sequence 3-86
	3.6.4 Infrastructure corridor alignment 3-87
	3.6.5 Infrastructure and MIA 3-87
	3.6.6 Workforce accommodation 3-88
	3.6.7 Not proceeding with the Project 3-89

	3.7 Ecologically sustainable development 3-89
	3.7.1 Precautionary principle 3-90
	3.7.2 Intergenerational equity 3-92
	3.7.3 Conservation of biological diversity and ecological integrity 3-92
	3.7.4 Valuation 3-93


	4 Climate 4-1
	4.1 Existing climate 4-1
	4.1.1 Rainfall 4-4
	4.1.2 Temperature 4-4
	4.1.3 Humidity 4-5
	4.1.4 Wind speed and direction 4-5
	4.1.5 Atmospheric stability 4-6

	4.2 Project vulnerability to natural and induced hazards 4-6
	4.2.1 Bushfire 4-6
	4.2.2 Cyclone 4-7
	4.2.3 Extreme rainfall 4-7
	4.2.4 Flood 4-7
	4.2.5 Extreme temperatures 4-8

	4.3 Climate change projection 4-8
	4.4 Mitigation and management measures 4-9

	5 Land and visual amenity 5-1
	5.1 Environmental objectives and performance outcomes 5-1
	5.2 Local planning context 5-2
	5.3 Description of existing values 5-3
	5.3.1 Local topography and landforms 5-3
	5.3.2 Geology 5-5
	5.3.3 Land systems 5-5
	5.3.4 Soil characteristics 5-6
	5.3.5 Current local land use 5-9
	5.3.6 Areas of state interest 5-10
	5.3.7 Areas of regional interest 5-15
	5.3.8 Reserve land 5-16
	5.3.9 Native title 5-18
	5.3.10 Existing resource tenure 5-18
	5.3.11 Quarry resources 5-18
	5.3.12 Contaminated land 5-18
	5.3.13 Visual amenity 5-21

	5.4 Potential impacts 5-25
	5.4.1 Subsidence 5-25
	5.4.2 Landform and topography 5-29
	5.4.3 Land use and land use suitability 5-30
	5.4.4 Contaminated land 5-31
	5.4.5 Existing resource tenements 5-32
	5.4.6 Native Title 5-32
	5.4.7 Cumulative impacts 5-32
	5.4.8 Visual amenity 5-34

	5.5 Monitoring and management 5-38
	5.5.1 Subsidence 5-38
	5.5.2 Land disturbance 5-39
	5.5.3 Erosion and stability 5-39
	5.5.4 Topsoil management 5-40
	5.5.5 Land use suitability 5-40
	5.5.6 Land contamination 5-41
	5.5.7 Visual amenity and lighting 5-41


	6 Rehabilitation 6-1
	6.1 Relevant policy and legislation 6-1
	6.1.1 Progressive rehabilitation 6-1
	6.1.2 Financial provisioning 6-2

	6.2 Key influencing ecosystem processes and functions 6-2
	6.2.1 Topography, hydrology and climate 6-2
	6.2.2 Waste rock and coal reject geochemistry 6-2
	6.2.3 Topsoil resources 6-3
	6.2.4 Current land use and land suitability 6-4

	6.3 Rehabilitation planning 6-5
	6.3.1 Rehabilitation objectives 6-5
	6.3.2 Post-mining land use 6-5
	6.3.3 Rehabilitation areas 6-5
	6.3.4 Rehabilitation milestones and completion criteria 6-5
	6.3.5 PRCP schedule and progressive rehabilitation 6-8

	6.4 General rehabilitation methods 6-8
	6.4.1 Topsoil management and surface preparation 6-8
	6.4.2 Revegetation 6-13

	6.5 Specific rehabilitation areas 6-13
	6.5.1 Waste rock emplacements 6-13
	6.5.2 Water management infrastructure 6-15
	6.5.3 Underground mining 6-15
	6.5.4 Mine infrastructure 6-19
	6.5.5 Coal reject disposal 6-20

	6.6 Monitoring and maintenance 6-23
	6.6.1 Monitoring 6-23
	6.6.2 Maintenance 6-23

	6.7 Closure and relinquishment 6-24

	7 Groundwater 7-1
	7.1 Environmental objectives and performance outcomes 7-1
	7.2 Description of existing values 7-2
	7.2.1 Environmental values and water quality objectives 7-2
	7.2.2 Geology 7-3
	7.2.3 Baseline groundwater characteristics 7-5
	7.2.4 Hydraulic properties 7-10
	7.2.5 Groundwater quality 7-10
	7.2.6 Water dependent assets 7-13

	7.3 Potential impacts 7-17
	7.3.1 Model methodology 7-17
	7.3.2 Predicted groundwater impacts 7-21
	7.3.3 Impacts to groundwater-dependent ecosystems (GDEs) 7-36
	7.3.4 Great Artesian Basin impacts 7-38
	7.3.5 Groundwater quality 7-38
	7.3.6 Cumulative impacts 7-38

	7.4 Mitigation and management measures 7-39
	7.4.1 Impacted groundwater bore management 7-39
	7.4.2 Groundwater monitoring program 7-39
	7.4.3 Groundwater trigger levels and limits 7-39
	7.4.4 Groundwater management plan 7-43
	7.4.5 Future groundwater modelling 7-43
	7.4.6 Adaptive management 7-43
	7.4.7 Stygofauna impact mitigation and management 7-43
	7.4.8 Groundwater-dependent ecosystem impact mitigation and management 7-43


	8 Surface Water 8-3
	8.1 Environmental objectives and performance outcomes 8-3
	8.2 Description of existing values 8-4
	8.2.1 Environmental values 8-4
	8.2.2 Regional hydrology 8-4
	8.2.3 Local hydrology 8-6
	8.2.4 Existing uses 8-6
	8.2.5 Baseline surface water characteristics 8-9
	8.2.6 Baseline water quality data 8-10
	8.2.7 Controlled releases 8-12
	8.2.8 Water quality objectives 8-12
	8.2.9 Sediment quality objectives 8-15
	8.2.10 Site water balance numerical model 8-15

	8.3 Potential impacts 8-16
	8.3.1 Surface water quality 8-16
	8.3.2 Sediment dams 8-18
	8.3.3 Mine water dams 8-18
	8.3.4 Open pit 8-18
	8.3.5 Rehabilitated pit landform 8-18
	8.3.6 Site water balance conceptual model 8-19
	8.3.7 Geomorphology 8-19
	8.3.8 Reductions in streamflow 8-22
	8.3.9 Flooding impacts 8-25
	8.3.10 Site water demand 8-25
	8.3.11 Regional water availability 8-25
	8.3.12 Wetlands 8-26
	8.3.13 Cumulative impacts 8-26

	8.4 Mitigation and management measures 8-26
	8.4.1 Water management system 8-26
	8.4.2 Sediment and erosion control 8-31
	8.4.3 Water Management Plan 8-35
	8.4.4 Water quality management and monitoring 8-35
	8.4.5 Receiving environment monitoring program 8-35
	8.4.6 Corrective actions 8-36
	8.4.7 Annual review 8-36


	9 Flooding and Regulated Structures 9-1
	9.1 Environmental objectives and performance outcomes 9-1
	9.2 Description of existing values 9-1
	9.2.1 Nearby water resources 9-1
	9.2.2 Land uses and regional context 9-3
	9.2.3 Proximity to infrastructure 9-3
	9.2.4 Flood modelling 9-3
	9.2.5 History of flooding 9-6
	9.2.6 Current flood risk 9-7
	9.2.7 Geomorphology 9-8

	9.3 Proposed infrastructure 9-10
	9.3.1 Flood protection levees 9-10
	9.3.2 Diversion drains 9-14
	9.3.3 Underground mine dewatering infrastructure 9-14
	9.3.4 Sediment dams 9-15
	9.3.5 Other infrastructure 9-16

	9.4 Potential impacts 9-16
	9.4.1 Flood depth and afflux impacts 9-16
	9.4.2 Flood velocity impacts 9-19
	9.4.3 Geomorphology impacts 9-23
	9.4.4 Subsidence impacts 9-24
	9.4.5 Water management infrastructure risk 9-27
	9.4.6 Haul road and watercourse crossings 9-32
	9.4.7 Waste rock emplacements 9-32
	9.4.8 Cumulative impacts 9-33
	9.4.9 Sensitivity assessments 9-33

	9.5 Mitigation and management measures 9-34
	9.5.1 Flood protection levees 9-34
	9.5.2 Ponding mitigation drains and bunds 9-35
	9.5.3 Sediment dams 9-35
	9.5.4 Haul road drainage 9-35
	9.5.5 Receiving environment monitoring 9-35
	9.5.6 Subsidence monitoring 9-36
	9.5.7 Adaptation strategies 9-36


	10 Terrestrial Ecology010-1
	10.1 Environmental objectives and performance outcomes010-1
	10.2 Regional and local setting010-2
	10.3 Study area and methodology010-3
	10.3.1 Study area010-3
	10.3.2 Desktop assessment010-3
	10.3.3 Field survey010-4
	10.3.4 Groundwater dependant ecosystems methodology010-10

	10.4 Terrestrial ecological values010-12
	10.4.1 Regional Ecosystems010-12
	10.4.2 Threatened Ecological Communities010-16
	10.4.3 Flora species of conservation significance010-16
	10.4.4 Fauna species of conservation significance
	10-16
	10.4.5 Environmentally Sensitive Areas010-19
	10.4.6 Pest species010-19
	10.4.7 Groundwater Dependant ecosystems010-20

	10.5 Potential impacts to terrestrial ecology values010-24
	10.5.1 Direct impacts010-24
	10.5.2 Indirect impacts010-28
	10.5.3 Facilitated impacts010-40
	10.5.4 Cumulative impacts010-40

	10.6 Potential impacts to MNES010-42
	10.6.1 Brigalow (Acacia harpophylla dominant and co-dominant) TEC010-43
	10.6.2 Poplar Box Grassy Woodland on Alluvial Plains TEC010-51
	10.6.3 Ornamental Snake010-57
	10.6.4 White-throated Needletail010-69
	10.6.5 Squatter Pigeon010-72
	10.6.6 Australian Painted Snipe010-81
	10.6.7 Koala010-88
	10.6.8 Greater Glider010-99
	10.6.9 Migratory Birds010-109

	10.7 Potential impacts to MSES010-114
	10.7.1 Regulated vegetation010-117
	10.7.2 Connectivity areas010-120
	10.7.3 Wetlands and watercourses010-120
	10.7.4 Protected wildlife habitat010-120
	10.7.5 Short-beaked Echidna010-121

	10.8 Mitigation and management measures010-122
	10.8.1 Habitat and vegetation disturbance010-123
	10.8.2 Subsidence010-125
	10.8.3 Site operations010-126

	10.9 Proposed offsets010-128
	10.9.1 Offset management strategy010-128


	11 Aquatic Ecology 11-1
	11.1 Environmental objectives and performance outcomes 11-1
	11.2 Regional and local setting 11-3
	11.3 Study area and methodology 11-6
	11.3.1 Study area 11-6
	11.3.2 Desktop assessment 11-6
	11.3.3 Field survey 11-6
	11.3.4 Survey methodology 11-4
	11.3.5 Stygofauna 11-5
	11.3.6 Groundwater-dependent ecosystems 11-6

	11.4 Aquatic ecological values 11-9
	11.4.1 Watercourses 11-9
	11.4.2 Wetlands 11-9
	11.4.3 Groundwater-dependent ecosystems 11-10
	11.4.4 Aquatic habitat 11-10
	11.4.5 Aquatic flora 11-10
	11.4.6 Aquatic fauna 11-11
	11.4.7 Macroinvertebrates 11-11
	11.4.8 Stygofauna 11-11
	11.4.9 Matters of national environmental significance 11-13
	11.4.10 Matters of state environmental significance 11-13

	11.5 Potential impacts and avoidance, mitigation and management measures 11-14
	11.5.1 Direct impacts 11-14
	11.5.2 Indirect impacts 11-16
	11.5.3 Cumulative impacts 11-26
	11.5.4 Facilitated impacts 11-26

	11.6 Impact assessments 11-27
	11.6.1 Matters of National Environmental Significance (MNES) 11-27


	12 Biosecurity 12-1
	12.1 Environmental objectives 12-1
	12.2 Existing biosecurity risk 12-1
	12.2.1 Introduced fauna species 12-1
	12.2.2 Introduced flora species 12-1
	12.2.3 Introduced aquatic flora and fauna 12-4
	12.2.4 Public health and agricultural pest species     12-4

	12.3 Potential impacts 12-5
	12.3.1 Introduced fauna species 12-5
	12.3.2 Introduced flora species 12-5
	12.3.3 Introduced aquatic flora and fauna 12-6
	12.3.4 Public health and agricultural pest species 12-6

	12.4 Mitigation and management measures 12-6
	12.4.1 Introduced fauna management measures 12-6
	12.4.2 Introduced flora management measures 12-7
	12.4.3 Public health designated pest management    12-7
	12.4.4 Pest and Weed Management Plan 12-7
	12.4.5 Existing Lake Vermont Pest and Weed Management Plan 12-8
	12.4.6 Monitoring program 12-8


	13 Air Quality 13-1
	13.1 Environmental objectives and performance outcomes 13-1
	13.1.1 Air quality assessment terminology 13-1
	13.1.2 Air quality criteria 13-2

	13.2 Existing air environment 13-3
	13.2.1 Local topography and climate 13-4
	13.2.2 Atmospheric conditions 13-5
	13.2.3 Sensitive receptors 13-9
	13.2.4 Regional air quality 13-10

	13.3 Potential impacts 13-13
	13.3.1 Air quality modelling methodology 13-13
	13.3.2 Air quality emissions results 13-17
	13.3.3 GHG assessment methodology 13-30
	13.3.4 GHG emissions results 13-31

	13.4 Regulatory obligations—NGER and the Safeguard Mechanism 13-44
	13.5 Mitigation and management measures 13-44
	13.5.1 Additional air quality controls 13-45
	13.5.2 GHG mitigation and management 13-45
	13.5.3 Monitoring and reporting 13-46


	14 Noise and Vibration 14-1
	14.1 Environmental objective and outcomes 14-1
	14.1.1 Noise assessment terminology 14-1
	14.1.2 Acoustic quality objectives 14-2

	14.2 Proposed noise criteria for the Project 14-4
	14.3 Description of existing values 14-5
	14.3.1 Operational noise 14-5

	14.4 Potential impacts 14-9
	14.4.1 Upset conditions 14-9
	14.4.2 Operational noise 14-10
	14.4.3 Blasting 14-12
	14.4.4 Cumulative noise 14-17
	14.4.5 Impact assessment summary 14-19

	14.5 Mitigation and management measures 14-19
	14.5.1 Monitoring 14-19
	14.5.2 Response to a noise exceedance 14-20


	15 Waste Management 15-1
	15.1 Environmental objective and outcomes 15-1
	15.2 Waste generation 15-1
	15.2.1 Non-mineral waste 15-1
	15.2.2 Mineral waste 15-2
	15.2.3 Mine-affected wastewater 15-5

	15.3 Existing waste generation 15-5
	15.4 Regional waste management facilities 15-5
	15.5 Potential impacts 15-6
	15.6 Waste management 15-7
	15.6.1 Waste management principles 15-7
	15.6.2 Waste management hierarchy 15-8
	15.6.3 Waste generation and management 15-10
	15.6.4 Decommissioning and rehabilitation 15-17
	15.6.5 Natural resource use efficiency: Water 15-17
	15.6.6 Natural resource use efficiency: Energy 15-18

	15.7 Non-mineral waste management 15-18
	15.7.1 General waste management 15-18
	15.7.2 Regulated waste management 15-19
	15.7.3 Sewage management 15-19
	15.7.4 Non-mineral waste management plan 15-21

	15.8 Mineral waste management 15-22
	15.8.1 Waste rock management 15-22
	15.8.2 Coal reject management 15-22
	15.8.3 Rejects management plan 15-23

	15.9 Performance monitoring and review 15-23
	15.10 Mitigation and management measures 15-24

	16 Hazards and safety 16-1
	16.1 Introduction 16-1
	16.2 Scope 16-1
	16.3 Objectives and performance outcomes 16-1
	16.4 Risk assessment methodology 16-2
	16.4.1 Risk assessment scheme 16-3
	16.4.2 Sensitive receptors 16-7

	16.5 Anthropogenic risks 16-7
	16.5.1 Site worker health and safety 16-7
	16.5.2 Hazardous and dangerous substances 16-9

	16.6 Project risk from natural hazards 16-12
	16.6.1 Geophysical risk 16-12
	16.6.2 Cyclone and severe wind hazard risk 16-13
	16.6.3 Flood risk 16-13
	16.6.4 Heat and heatwave risk 16-13
	16.6.5 Bushfire risk 16-13
	16.6.6 Climate change risk 16-13
	16.6.7 Dangerous wildlife and disease vectors 16-14

	16.7 Project siting and layout 16-14
	16.8 Risk analysis, evaluation and controls 16-15
	16.9 Mitigation and management measures 16-15
	16.9.1 Safety and health management system (SHMS) 16-16
	16.9.2 Emergency response plan (ERP) 16-19
	16.9.3 Bushfire management plan (BMP) 16-21
	16.9.4 Monitoring and improvement 16-22


	17 Cultural Heritage 17-1
	17.1 Environmental objective and outcomes 17-1
	17.2 Description of existing values 17-1
	17.2.1 Indigenous cultural heritage 17-1
	17.2.2 Non-Indigenous cultural heritage 17-3

	17.3 Potential impacts 17-6
	17.3.1 Indigenous cultural heritage 17-6
	17.3.2 Non-Indigenous cultural heritage 17-6

	17.4 Mitigation and management measures 17-7
	17.4.1 Indigenous cultural heritage 17-7
	17.4.2 Non-Indigenous cultural heritage 17-7


	18 Social 18-1
	18.1 Environmental objectives 18-1
	18.2 Description of existing values 18-1
	18.2.1 SIA study areas 18-2
	18.2.2 Existing social environment 18-4

	18.3 Potential impacts 18-9
	18.3.1 Cumulative social impacts 18-10

	18.4 Mitigation and management measures 18-20
	18.4.1 Community and stakeholder engagement measures 18-20
	18.4.2 Workforce management measures 18-21
	18.4.3 Housing and accommodation measures 18-21
	18.4.4 Local business and industry procurement measures 18-30
	18.4.5 Health and community wellbeing measures 18-35
	18.4.6 SIMP monitoring 18-42


	19 Economics 19-1
	19.1 Environmental objectives and outcomes 19-1
	19.2 Description of existing values 19-2
	19.3 Potential impacts 19-2
	19.3.1 Potential beneficial economic impacts of the Project 19-2
	19.3.2 Potential adverse economic impacts of the Project 19-4
	19.3.3 Potential cumulative impacts 19-5

	19.4 Cost-benefit analysis 19-8
	19.5 Mitigation and management measures 19-8

	20 Transport 20-1
	20.1 Environmental objectives and outcomes 20-1
	20.2 Project transport tasks 20-1
	20.3 Road transport 20-2
	20.3.1 Description of existing infrastructure and values 20-2
	20.3.2 Potential impacts 20-6
	20.3.3 Mitigation and management measures 20-11

	20.4 Rail transport 20-12
	20.4.1 Description of existing infrastructure and values 20-12
	20.4.2 Potential impacts 20-12
	20.4.3 Mitigation measures 20-12

	20.5 Sea transport 20-12
	20.5.1 Description of existing infrastructure and values 20-12
	20.5.2 Potential impacts 20-12
	20.5.3 Mitigation measures 20-12

	20.6 Air transport 20-14
	20.6.1 Description of existing infrastructure and values 20-14
	20.6.2 Potential impacts 20-14
	20.6.3 Mitigation measures 20-14


	21 Matters of National Environmental Significance 21-1
	21.1 Introduction 21-1
	21.1.1 Title of the action 21-1
	21.1.2 Proponent 21-1
	21.1.3 Objective of the action 21-2
	21.1.4 Location of the action 21-5
	21.1.5 Background to the development of the action 21-19
	21.1.6 Environmental impact assessment process    21-22

	21.2 Description of the action 21-26
	21.2.1 Project overview 21-26
	21.2.2 Project timing 21-27
	21.2.3 Construction 21-28
	21.2.4 Operations 21-37
	21.2.5 ROM coal handling and processing 21-64
	21.2.6 Product coal handling and transport 21-66
	21.2.7 Reject management 21-66
	21.2.8 Ongoing resource definition and exploration activities 21-67
	21.2.9 Hazardous substances 21-67
	21.2.10 Operations disturbance areas 21-68

	21.3 Infrastructure 21-69
	21.3.1 Transport 21-69

	21.4 Energy 21-71
	21.4.1 Electricity Supply 21-71
	21.4.2 Fuel Supply 21-71

	21.5 Telecommunications 21-71
	21.6 Sewage treatment 21-71
	21.7 Water supply and management 21-72
	21.7.1 Water supply 21-72
	21.7.2 Water management 21-72

	21.8 Feasible alternatives and consequence of not proceeding 21-74
	21.8.1 Mining method 21-75
	21.8.2 Longwall mining layout and alternatives 21-76
	21.8.3 Open-cut mining layout and sequence 21-77
	21.8.4 Infrastructure corridor alignment 21-77
	21.8.5 Infrastructure and MIA 21-78
	21.8.6 Workforce Accommodation 21-79
	21.8.7 Not proceeding with the Project 21-80

	21.9 Surface water 21-80
	21.9.1 Context and conceptualisation 21-80
	21.9.2 Baseline surface water characteristics 21-85
	21.9.3 Controlled releases 21-88
	21.9.4 Surface water quality objectives 21-89
	21.9.5 Sediment quality objectives 21-91
	21.9.6 Potential impacts 21-91
	21.9.7 Avoidance, mitigation, management measures and monitoring 21-101
	21.9.8 IESC checklist 21-111
	21.9.9 Significant impact assessment 21-112

	21.10 Flooding 21-115
	21.10.1 Flood characteristics and context 21-115
	21.10.2 Flood modelling 21-115
	21.10.3 History of flooding 21-118
	21.10.4 Current flood risk 21-120
	21.10.5 Geomorphology 21-120
	21.10.6 Proposed structures 21-122
	21.10.7 Potential impacts 21-128
	21.10.8 Mitigation, management measures and monitoring 21-145

	21.11 Groundwater 21-147
	21.11.1 Context and conceptualisation 21-147
	21.11.2 Baseline groundwater characteristics 21-150
	21.11.3 Water dependent assets 21-159
	21.11.4 Potential impacts 21-163
	21.11.5 Mitigation, management measures and monitoring 21-182
	21.11.6 IESC checklist 21-186
	21.11.7 Significant impact assessment 21-186

	21.12 Terrestrial ecology 21-188
	21.12.1 Methodology 21-188
	21.12.2 Terrestrial ecology values 21-245
	21.12.3 Potential impacts to terrestrial ecology values 21-250
	21.12.4 Assessment of impact to listed threatened species and communities 21-270

	21.13 Aquatic ecology 21-372
	21.13.1 Existing environment 21-372
	21.13.2 Aquatic ecological values 21-377
	21.13.3 Potential impacts 21-379
	21.13.4 Significant impact assessment, mitigation, management and monitoring 21-393

	21.14 Stygofauna 21-403
	21.14.1 Background ecology 21-403
	21.14.2 Methodology 21-403
	21.14.3 Aquifer characteristics 21-406
	21.14.4 Stygofauna community 21-406
	21.14.5 Potential impacts 21-406
	21.14.6 Mitigation, management and monitoring       21-407

	21.15 Groundwater dependent ecosystems 21-407
	21.15.1 Survey methodology 21-407
	21.15.2 Results 21-407
	21.15.3 Potential impacts 21-408
	21.15.4 Mitigation, management and monitoring       21-414

	21.16 Social and economic matters 21-414
	21.16.1 Public consultation 21-414
	21.16.2 Projected social and economic costs and benefits 21-416

	21.17 Consideration of the action in terms of ecologically sustainable development 21-418
	21.17.1 Precautionary principle 21-419
	21.17.2 Intergenerational equity 21-420
	21.17.3 Conservation of Biological Diversity and Ecological Integrity 21-421
	21.17.4 Valuation 21-422

	21.18 Consideration of the action against the objectives of the EPBC Act 21-422
	21.18.1 The objects of the EPBC Act 21-423

	21.19 Environmental offsets 21-424
	21.19.1 Regulatory framework 21-424
	21.19.2 Significant impacts 21-424
	21.19.3 Offset requirements 21-426


	22 Proposed Environmental Management and Monitoring Commitments022-2
	23 Proposed Environmental Authority Conditions 23-1
	23.1 Schedule A – General Conditions 23-1
	23.2 Schedule B – Air 23-6
	23.3 Schedule C – Water 23-9
	23.4 Schedule K – Enhanced Releases 23-28
	23.5 Schedule D – Groundwater 23-38
	23.6 Schedule E – Sewage Treatment 23-48
	23.7 Schedule F – Acoustic 23-50
	23.8 Schedule G – Land 23-54
	23.9 Schedule H – Waste 23-63
	23.10 Schedule I – Regulated Structures 23-64
	23.11 Schedule J – Watercourse Diversions 23-77
	23.12 Definitions 23-82
	Attachments 23-94
	24 References 2
	25 Abbreviations, Acronyms and Glossary 1
	25.1 Abbreviations and Acronyms 1
	25.2 Units 1
	25.3 Glossary 2
	Figure ES. 1:  Project location 2
	Figure ES. 2: Project layout 5
	Figure 1.1: Regional Location 1-2
	Figure 1.2: Jellinbah Group Environmental Policy 1-5
	Figure 1.3: Thiess Global Environmental Policy 1-6
	Figure 1.4: Indicative EIS Process Flowchart 1-11
	Figure 2.1: Land ownership of the Project site02-6
	Figure 3.1: Project location 3-4
	Figure 3.2: Project layout 3-5
	Figure 3.3: Brigalow Belt Bioregion 3-8
	Figure 3.4: Isaac Connors Sub-catchment of the Fitzroy Basin 3-9
	Figure 3.5: Isaac Connors groundwater management area 3-10
	Figure 3.6: Regional planning interest areas 3-12
	Figure 3.7: Queensland agricultural land audit—important agricultural area 3-13
	Figure 3.8: Native title determinations 3-14
	Figure 3.9: Land ownership 3-19
	Figure 3.10: Coal tenements 3-22
	Figure 3.11: Petroleum tenements 3-23
	Figure 3.12: Existing road network 3-25
	Figure 3.13: Rail, sea and air transport facilities 3-27
	Figure 3.14: Project watercourses and topography 3-29
	Figure 3.15: Geology of the Project site 3-30
	Figure 3.16: Surface geology of the Project site 3-32
	Figure 3.17: West–east cross-sections of Project geology 3-33
	Figure 3.18: North–south cross-section of Project geology 3-34
	Figure 3.19: Soil management units for the Project 3-36
	Figure 3.20: IAAs and agricultural and classes within the Project area 3-38
	Figure 3.21: Referable wetlands 3-39
	Figure 3.22: Conceptual cross-sections of the Project access/haulage road 3-42
	Figure 3.23: Conceptual designs of the Phillips Creek and One Mile Creek Crossings 3-43
	Figure 3.24: Proposed layout of the mine infrastructure area 3-45
	Figure 3.25: Conceptual diversion drain cross-section 3-49
	Figure 3.26: Indicative mine progression plans—underground mining 3-53
	Figure 3.27: Indicative mine progression plan—open-cut pit mining 3-54
	Figure 3.28: Lake Vermont Meadowbrook Complex—life of mine production profile 3-55
	Figure 3.29: Mine stage plan—Project Year 2 3-56
	Figure 3.30: Mine stage plan—Project Year 7 3-57
	Figure 3.31: Mine stage plan—Project Year 12 3-58
	Figure 3.32: Mine stage plan—Project Year 17 3-59
	Figure 3.33: Mine stage plan—Project Year 22 3-60
	Figure 3.34: Mine stage plan—Project Year 27 3-61
	Figure 3.35: Mine stage plan—end of all mining 3-62
	Figure 3.36: Longwall Mining Method Schematic 3-63
	Figure 3.37: SIS Gas Drainage Underground Installation Example. 3-65
	Figure 3.38: Example SIS gas drainage relocatable skid. 3-66
	Figure 3.39: Example venturi skid equipment. 3-67
	Figure 3.40: Example flare installation. 3-68
	Figure 3.41: Vertical goaf gas wells—example installation. 3-69
	Figure 3.42: Post-closure flood model in relation to open-cut infrastructure 3-72
	Figure 3.43: CHPP module schematic 3-75
	Figure 3.44: Lake Vermont Mine infrastructure 3-76
	Figure 4.1: Regional weather station locations 4-2
	Figure 4.2: Mean monthly rainfall in the Project area surrounds 4-4
	Figure 4.3: Mean monthly maximum and minimum temperatures in the Project area surrounds 4-5
	Figure 4.4: Seasonal wind speeds and direction recorded at Clermont Airport 4-6
	Figure 5.1: Local topography and watercourses 5-4
	Figure 5.2: Soil management units 5-7
	Figure 5.3: Current land use of the Project area 5-11
	Figure 5.4: Queensland agricultural land audit–IAAs 5-12
	Figure 5.5: IAAs and agricultural land classes within the Project area 5-14
	Figure 5.6: Areas of regional interest 5-17
	Figure 5.7: Visual amenity viewshed analysis methodology 5-24
	Figure 5.8: Predicted subsidence after underground mining 5-27
	Figure 5.9: Viewshed analysis results of potentially impacted sensitive receptors 5-37
	Figure 6.1: Current land use of Project area 6-6
	Figure 6.2: Proposed post-mining land use 6-3
	Figure 6.3: Project rehabilitation areas 6-7
	Figure 6.4: Stage Plan 2036 6-9
	Figure 6.5: Stage Plan 2051 6-10
	Figure 6.6: Stage Plan 2056 6-11
	Figure 6.7: Stage Plan 2065 6-12
	Figure 6.8: Indicative ponding and drainage plan 6-18
	Figure 6.9: Current/planned co-disposal areas and South Pit final void - Lake Vermont Mine 6-21
	Figure 6.10: Volume and disposal location of reject - Lake Vermont Mine and the Project combined 6-22
	Figure 7.1: Project groundwater monitoring bores 7-6
	Figure 7.2: Groundwater levels for Tertiary sediments 7-7
	Figure 7.3: Groundwater levels for Leichhardt seam 7-8
	Figure 7.4: Groundwater levels for Vermont seam 7-9
	Figure 7.5: Location of HES wetlands in relation to Project sudsidence 7-16
	Figure 7.6: Conceptual groundwater model 7-18
	Figure 7.7: Post-mining conceptual groundwater model 7-22
	Figure 7.8: Groundwater inflow rate to Meadowbrook open-cut 7-24
	Figure 7.9: Predicted maximum Quaternary alluvium drawdown 7-26
	Figure 7.10: Predicted water level drawdown and recovery for Tertiary sediments 7-27
	Figure 7.11: Predicted water level drawdown and recovery for Rewan Group 7-28
	Figure 7.12: Predicted water level drawdown and recovery for Leichardt seam 7-30
	Figure 7.13: Predicted water level drawdown and recovery for Vermont seam 7-31
	Figure 7.14: Difference Between Base-Case and Fracture to Surface Drawdown - Layer 2 7-33
	Figure 7.15: Difference Between Base-Case and Fracture to Surface Drawdown - Rewan Group 7-34
	Figure 7.16: Difference Between Base-Case and Fracture to Surface Drawdown - Leichhardt Seam 7-35
	Figure 7.17: Location of HES wetlands in relation to predicted Tertiary sediment drawdown 7-37
	Figure 8.1: Catchments draining through the Project area 8-7
	Figure 8.2: Existing and approved watercourse diversions in the vicinity of the Project. 8-8
	Figure 8.3: Frequency of daily flows recorded at Phillips Creek at Tayglen 8-10
	Figure 8.4: Map of monitoring locations used in collection of baseline data 8-11
	Figure 8.5: Mine affected water release history of Lake Vermont Mine 8-17
	Figure 8.6:  Indicative cross drainage and flow diversion drains. 8-23
	Figure 8.7:  Changes in One Mile Creek catchment 8-24
	Figure 8.8: Water management system schematic 8-29
	Figure 8.9: Proposed catchment and land use boundaries (Project Year 20–26) 8-32
	Figure 8.10: Proposed catchment and land use boundaries (Project Year 27–28) 8-33
	Figure 8.11: Proposed catchment and land use boundaries (Project Year 29–30) 8-34
	Figure 9.1: Project watercourses and topography 9-2
	Figure 9.2: Isaac River catchment regional model (XP-RAFTS regional configuration) 9-4
	Figure 9.3: Local creeks catchment model (XP-RAFTS local configuration) 9-5
	Figure 9.4: Conceptual levee cross-section 9-10
	Figure 9.5: Proposed MIA levee alignment with chainage in metres 9-12
	Figure 9.6: Proposed open-cut mining area levee alignment with chainage in metres 9-13
	Figure 9.7: Conceptual diversion drain cross-section 9-14
	Figure 9.8: 1% AEP approved conditions local flood depths and heights 9-17
	Figure 9.9: 1% AEP developed condition flood depth and heights local flooding 9-18
	Figure 9.10: 1% AEP afflux (2051 conditions minus approved conditions) 9-20
	Figure 9.11: 1% AEP 2051 conditions local flood velocity 9-21
	Figure 9.12: 1% AEP 2051 velocity difference (2051 conditions minus approved conditions) 9-22
	Figure 9.13: Residual ponding areas and proposed mitigations 9-26
	Figure 9.14: Post-closure conditions 0.1% AEP depth 9-28
	Figure 9.15: Post-closure conditions 0.1% AEP velocity 9-29
	Figure 10 1: Waterways and topography 10-2
	Figure 10 2: Flora survey sites 10-8
	Figure 10 3: Fauna survey sites 10-9
	Figure 10 4: GDE assessment targeted for field assessment 10-11
	Figure 10 5: Ground-truthed vegetation communities within the study area 10-15
	Figure 10 6: Threatened ecological communities within the study area 10-17
	Figure 10 7: Location of GDE Type 1 and GDE Type 2 areas 10-21
	Figure 10 8: Boomerang Creek GDE dry season scenario 10-22
	Figure 10 9: Boomerang Creek GDE flooding regime 10-22
	Figure 10 10: Groundwater dependent wetland on perched groundwater lenses dry season scenario 10-23
	Figure 10 11: Groundwater dependent wetland on perched groundwater lenses flooding regime 10-23
	Figure 10 12: Project impact footprint 10-25
	Figure 10 13: Location of known and potential GDEs relative to groundwater drawdown 10-33
	Figure 10 14: Brigalow TEC significant impact areas 10-50
	Figure 10 15: Poplar Box TEC significant impact areas 10-56
	Figure 10 16: Ornamental Snake habitat mapping 10-59
	Figure 10 17:  Predicted subsidence extent in Ornamental Snake habitat 10-62
	Figure 10 18: Ornamental Snake significant impact areas 10-68
	Figure 10 19: Squatter Pigeon habitat mapping 10-76
	Figure 10 20: Australian Painted Snipe habitat mapping 10-83
	Figure 10 21: Koala habitat mapping 10-90
	Figure 10 22: Koala significant impact areas 10-98
	Figure 10 23: Greater Glider habitat mapping 10-102
	Figure 10 24: Greater Glider significant impact areas 10-108
	Figure 10 25: Proposed stage 1 - 3 offset area and connectivity 10-134
	Figure 10 26  Potential MSES offset areas 10-137
	Figure 11.1: Fitzroy River Basin 11-4
	Figure 11.2: Brigalow Belt Bioregion 11-5
	Figure 11.3: Aquatic ecology study area and survey sites 11-1
	Figure 11.4:  Mapped potential GDEs from Commonwealth assessment 11-7
	Figure 11.5:  Groundwater Dependent Ecosystem survey sites 11-8
	Figure 11.6:  Stygofauna survey bores 11-12
	Figure 11.7: Waterway Barrier Works risk mapping of waterways within the study area 11-15
	Figure 11.8: Map of mitigated subsidence-induced ponding and location of mitigation measures 11-18
	Figure 11.9: Change in downstream flood hydrograph - Boomerang/ One Mile Creek 50% AEP 11-19
	Figure 11.10:  Change in downstream flood hydrograph - Boomerang/ One Mile Creek 2% AEP 11-19
	Figure 11.11: Map showing records of Fitzroy River Turtle within the Fitzroy River Basin 11-29
	Figure 11.12: Map showing records of Southern Snapping Turtle within the Fitzroy River Basin 11-34
	Figure 13.1: Surrounding terrain in the Project area 13-4
	Figure 13.2: Moranbah weather stations 13-7
	Figure 13.3: Annual distribution of the TAPM/CALMET generated winds for the Project site 13-8
	Figure 13.4: Proportion of stability class by hour of day 13-8
	Figure 13.5: Box and whisker plot of mixing height data at the Project by hour of day 13-9
	Figure 13.6: Sensitive receptors 13-12
	Figure 13.7: Project location in respect of existing and proposed mining projects 13-16
	Figure 13.8: Predicted annual average TSP (μg/m3) cumulative emissions Year 7 13-20
	Figure 13.9: Predicted maximum monthly dust deposition (mg/m2/day) cumulative emissions Year 7 13-20
	Figure 13.10: Predicted annual average PM2.5 (μg/m3) cumulative emissions Year 7 13-21
	Figure 13.11: Predicted 24-hour maximum PM2.5 (μg/m3) cumulative emissions Year 7 13-21
	Figure 13.12: Predicted annual average PM10 (μg/m3) cumulative emissions Year 7 13-22
	Figure 13.13: Predicted 24-hour maximum PM10 (μg/m3) cumulative emissions Year 7 13-22
	Figure 13.14: Predicted 6th highest PM10 (μg/m3) cumulative emissions Year 7 13-23
	Figure 13.15: Predicted annual average TSP (μg/m3) cumulative emissions Year 22 13-27
	Figure 13.16: Predicted maximum monthly dust deposition (mg/m2/day) cumulative emissions Year 22 13-27
	Figure 13.17: Predicted annual average PM2.5 levels (μg/m3) cumulative emissions for Year 22 13-28
	Figure 13.18: Predicted 24-hour maximum PM2.5 levels (μg/m3) cumulative emissions for Year 22 13-28
	Figure 13.19: Predicted annual average PM10 levels (μg/m3) cumulative emissions for Year 22 13-29
	Figure 13.20: Predicted 24-hour maximum PM10 levels (μg/m3) cumulative emissions for Year 22 13-29
	Figure 13.21: Predicted 6th highest PM10 24hr levels (μg/m3) cumulative emissions for Year 22 13-30
	Figure 14.1: Identified potential sensitive receptors near to the Project 14-7
	Figure 14.2: Noise contours for Project Year 7, daytime scenario (D2) 14-13
	Figure 14.3: Noise contours for Project Year 22, daytime scenario (D2) 14-14
	Figure 14.4: Noise contours for Project Year 7, night-time scenario (N1) 14-15
	Figure 14.5: Noise contours for Project Year 22, night-time scenario (N1) 14-16
	Figure 14.6: Project location in respect of existing and proposed mining projects 14-18
	Figure 15.1: Waste and resource management hierarchy (after DSDMIP 2019) 15-8
	Figure 15.2: Water resource use material flow analysis for construction phase 15-17
	Figure 15.3: Water resource use material flow analysis for operational phase 15-18
	Figure 15.4: Electricity resource use energy flow analysis 15-18
	Figure 17.1: Identified scar tree locations 17-2
	Figure 17.2: Non-Indigenous cultural heritage sites 17-5
	Figure 18.1: SIA study area 18-3
	Figure 19.1: Map of the Project’s EIA Catchment 19-1
	Figure 20.1: Existing road network 20-3
	Figure 20.2:  Indicative workforce projections 20-7
	Figure 20.3: Rail, sea and air transport facilities 20-13
	Figure 21.1: Jellinbah Group Environmental Policy 21-3
	Figure 21.2: The CIMIC Global Environmental Policy 21-4
	Figure 21.3: Project location 21-6
	Figure 21.4: Brigalow Belt Bioregion 21-7
	Figure 21.5: Isaac-Connors sub-catchment of the Fitzroy Basin 21-8
	Figure 21.6: Isaac-Connors Groundwater Management Area 21-9
	Figure 21.7: Regional planning interest areas 21-10
	Figure 21.8: Queensland Agricultural Land Audit – Important Agricultural Area 21-11
	Figure 21.9: Native Title determinations 21-13
	Figure 21.10: Project layout 21-14
	Figure 21.11: Project watercourses and topography 21-15
	Figure 21.12: Geology of the Project site 21-17
	Figure 21.13: Surface geology of the Project site 21-18
	Figure 21.14: West–east geological cross-sections of the Project site 21-20
	Figure 21.15: North–south geological cross-sections of the Project site 21-21
	Figure 21.16: EIS process flowchart 21-24
	Figure 21.17: Conceptual cross-sections of the Project access/haulage road 21-30
	Figure 21.18: Conceptual designs of the Phillips Creek and One Mile Creek Crossings 21-31
	Figure 21.19: Proposed layout of the mine infrastructure area 21-33
	Figure 21.20: Indicative mine progression plan–- underground mining 21-41
	Figure 21.21: Indicative mine progression plan – open-cut pit mining 21-42
	Figure 21.22: Lake Vermont Meadowbrook Complex–- Life of Mine Production Profile 21-43
	Figure 21.23: Mine stage plan – Project Year 2 21-44
	Figure 21.24: Mine stage plan – Project Year 7 21-45
	Figure 21.25: Mine stage plan – Project Year 12 21-46
	Figure 21.26: Mine stage plan – Project Year 17 21-47
	Figure 21.27: Mine stage plan – Project Year 22 21-48
	Figure 21.28: Mine stage plan – Project Year 27 21-49
	Figure 21.29: Mine stage plan – end of all mining 21-50
	Figure 21.30: Longwall mining schematic 21-51
	Figure 21.31: SIS gas drainage underground installation example 21-53
	Figure 21.32: Example SIS gas drainage relocatable skid 21-54
	Figure 21.33: Example venturi skid equipment 21-55
	Figure 21.34: Example flare installation 21-56
	Figure 21.35: Vertical goaf gas wells–- example installation 21-57
	Figure 21.36: Conceptual diversion drain cross-section 21-59
	Figure 21.37: Post-closure flood model in relation to open-cut infrastructure 21-62
	Figure 21.38: CHPP module schematic 21-65
	Figure 21.39: Lake Vermont Mine Infrastructure 21-66
	Figure 21.40:  Existing road network 21-70
	Figure 21.41: Catchments draining through the Project area 21-83
	Figure 21.42: Existing and approved watercourse diversions 21-84
	Figure 21.43: Frequency of daily flows recorded at Phillips Creek at Tayglen 21-86
	Figure 21.44: Map of monitoring locations used in collection of baseline data 21-88
	Figure 21.45: Maximum subsidence extent and depth 21-98
	Figure 21.46: Changes in One Mile Creek catchment 21-99
	Figure 21.47: Water management system schematic 21-104
	Figure 21.48: Proposed catchment and land use boundaries (Project Year 20–26) 21-107
	Figure 21.49: Proposed catchment and land use boundaries (Project Year 27–28) 21-108
	Figure 21.50: Proposed catchment and land use boundaries (Project Year 29–30 21-109
	Figure 21.51: Isaac River catchment regional model (XP-RAFTS regional configuration) 21-116
	Figure 21.52: Local creeks catchment model (XP-RAFTS local configuration) 21-119
	Figure 21.53: Conceptual levee cross-section 21-123
	Figure 21.54: Proposed MIA levee alignment with chainage in metres 21-124
	Figure 21.55: Proposed open-cut mining area levee alignment with chainage in metres 21-125
	Figure 21.56: Conceptual diversion drain cross-section 21-126
	Figure 21.57: 1% AEP approved conditions local flood depths and heights 21-129
	Figure 21.58: 1% AEP developed condition flood depth and heights local flooding 21-130
	Figure 21.59: 1% AEP afflux (2051 conditions minus approved conditions) 21-131
	Figure 21.60: 1% AEP 2051 conditions local flood velocity 21-132
	Figure 21.61: 1% AEP 2051 velocity difference (2051 conditions minus approved conditions) 21-133
	Figure 21.62: Residual ponding areas and proposed mitigations 21-138
	Figure 21.63: Post closure conditions 0.1% AEP depth 21-140
	Figure 21.64: Post closure conditions 0.1% AEP velocity 21-141
	Figure 21.65: Project groundwater monitoring bores 21-152
	Figure 21.66: Groundwater levels for tertiary sediments 21-153
	Figure 21.67: Groundwater levels for Leichhardt coal seam 21-154
	Figure 21.68: Groundwater levels for Vermont coal seam 21-155
	Figure 21.69: Location of HES wetlands and Tertiary sediment drawdown 21-161
	Figure 21.70: Subsidence impacts on surface features 21-162
	Figure 21.71: Conceptual groundwater model 21-164
	Figure 21.72: Post-mining conceptual groundwater model 21-168
	Figure 21.73: Groundwater inflow rate to Meadowbrook open-cut 21-170
	Figure 21.74: Predicted maximum Quaternary alluvium drawdown 21-173
	Figure 21.75: Predicted water level drawdown and recovery for Tertiary sediments 21-174
	Figure 21.76: Predicted water level drawdown and recovery for Rewan group 21-175
	Figure 21.77: Predicted water level drawdown and recovery for Leichhardt coal seam 21-176
	Figure 21.78: Predicted water level drawdown and recovery for Vermont coal seam 21-177
	Figure 21.79: Difference Between Base-Case and Fracture to Surface Drawdown - Layer 2 21-179
	Figure 21.80: Difference Between Base-Case and Fracture to Surface Drawdown - Rewan Group 21-180
	Figure 21.81: Difference Between Base-Case and Fracture to Surface Drawdown - Leichhardt Seam 21-181
	Figure 21.82: Threatened flora species records within the Project locality 21-191
	Figure 21.83: Conservation significant fauna species records within the Project locality 21-192
	Figure 21.84: Migratory species records within the Project locality 21-194
	Figure 21.85: Flora survey sites 21-243
	Figure 21.86: Fauna survey sites 21-244
	Figure 21.87: Ground-truthed vegetation communities within the study area 21-247
	Figure 21.88:  Threatened Ecological Communities within the study area 21-249
	Figure 21.89: Project impact footprint 21-251
	Figure 21.90:  Brigalow TEC significant impact areas 21-282
	Figure 21.91:  Poplar Box TEC significant impact areas 21-291
	Figure 21.92: Ornamental Snake habitat mapping 21-294
	Figure 21.93: Ornamental Snake significant impact areas 21-305
	Figure 21.94: Squatter Pigeon habitat mapping 21-313
	Figure 21.95: Australian Painted Snipe habitat mapping 21-326
	Figure 21.96: Koala habitat mapping 21-336
	Figure 21.97:  Koala significant impact areas 21-347
	Figure 21.98: Greater Glider habitat mapping 21-351
	Figure 21.99:  Greater Glider significant impact areas 21-360
	Figure 21.100: Aquatic ecology study area and survey sites 21-373
	Figure 21.101: Waterway Barrier Works risk mapping of waterways within the study area 21-381
	Figure 21.102: Map of mitigated subsidence-induced ponding and location of mitigation measures 21-383
	Figure 21.103: Change in downstream flood hydrograph - Boomerang/One Mile Creek 50% AEP 21-384
	Figure 21.104: Change in downstream flood hydrograph - Boomerang/One Mile Creek 2% AEP 21-384
	Figure 21.105: Map showing records of Fitzroy River Turtle within the Fitzroy River Basin 21-396
	Figure 21.106: Stygofauna baseline sampling sites 21-405
	Figure 21.107: GDE areas targeted for field assessment 21-409
	Figure 21.108: Confirmed location of GDE Type 1 and Type 2 areas 21-410
	Figure 21.109: Boomerang Creek GDE dry season scenario 21-411
	Figure 21.110: Boomerang Creek GDE flooding regime 21-411
	Figure 21.111: Groundwater dependent wetland on perched groundwater lenses dry season scenario 21-412
	Figure 21.112: Groundwater dependent wetland on perched groundwater lenses flooding regime 21-412
	Figure 21.113: Location of GDE areas relative to predicted groundwater drawdown 21-413
	Figure 21.114: Brigalow TEC significant impact areas 21-428
	Figure 21.115: Poplar Box TEC significant impact areas 21-429
	Figure 21.116: Ornamental Snake significant impact areas 21-430
	Figure 21.117: Greater Glider significant impact areas 21-431
	Figure 21.118: Koala significant impact areas 21-432
	Figure 21.119: Proposed stage 1 - 3 offset area and connectivity 21-433
	Table ES. 1: Identified Class III risks and additional control measures 24
	Table 1.1: Relevant Commonwealth and State government legislation and policies 1-14
	Table 1.2: Threshold values 1-17
	Table 1.3: ERAs of the Project 1-20
	Table 1.4: Notifiable activities applicable to the Project 1-21
	Table 1.5: Human rights considerations 1-35
	Table 1.6:  Summary of legislative considerations 1-37
	Table 2.1: Affected persons 2-2
	Table 2.2:  Interested persons 2-3
	Table 2.3: Stakeholder analysis summary 2-7
	Table 2.4: Consultation register 2-8
	Table 2.5: Summary of stakeholder engagement and key matters raised 2-11
	Table 3.1: Overview of the Lake Vermont Meadowbrook Complex 3-15
	Table 3.2: Landholders underlying and/or adjacent to the Project 3-20
	Table 3.3: Coal and petroleum tenements 3-21
	Table 3.4: Bowen Basin regional stratigraphy 3-31
	Table 3.5: MIA Dam sizing 3-48
	Table 3.6: Approximate disturbance areas associated with construction 3-50
	Table 3.7: Provisional mine schedule—annual coal and waste production 3-51
	Table 3.8: Major underground equipment and mobile fleet 3-64
	Table 3.9: Major open-cut mining equipment list 3-74
	Table 3.10: Indicative list of hazardous substances 3-78
	Table 3.11: Disturbance associated with Project operations 3-79
	Table 4.1: Source of meteorological data 4-1
	Table 4.2: Long-term meteorological data summary 4-3
	Table 4.3: Summary of SILO modelled extreme temperatures for the Project area 4-8
	Table 4.4: Climate change projection summary under RCP8.5 4-9
	Table 5.1: Soil management units and landform characteristics 5-8
	Table 5.2: Soil sodicity and erodibility 5-9
	Table 5.3: Pre-mining land use suitability rating 5-15
	Table 5.4: Project site development interpreted from historical air photography 5-21
	Table 5.5: Visual amenity sensitive receptors 5-23
	Table 5.6: Potential contaminating activities 5-33
	Table 5.7: Resource tenements and regional interests 5-34
	Table 5.8: Project features with potential to impact visual amenity 5-35
	Table 6.1: Predicted topsoil volumes available for rehabilitation 6-4
	Table 6.2: Post mining land use outcomes 6-1
	Table 6.3: Identified rehabilitation areas 6-6
	Table 6.4: Modelled salinity of the rehabilitated pit measured as TDS 6-15
	Table 6.5: Annual rejects disposal location 6-22
	Table 7.1: Stratigraphy of the Project area and surrounds 7-4
	Table 7.2: Hydraulic conductivity summary statistics 7-10
	Table 7.3:  Mean groundwater quality data—pH, electrical conductivity, major ions 7-11
	Table 7.4: Groundwater quality data—metals 7-12
	Table 7.5: Summary of groundwater bore information 7-13
	Table 7.6: Model layers and thickness 7-20
	Table 7.7: Predicted and design allowance inflow rates to underground workings 7-23
	Table 7.8:  Predicted inflows to the open-cut pit 7-24
	Table 7.9: Meadowbrook Project groundwater monitoring bores 7-41
	Table 7.10: Lake Vermont North groundwater monitoring bores 7-42
	Table 8.1: EPP (Water) guideline values adopted for the upper Isaac River catchment waters 8-13
	Table 8.2: ISQG Values adopted for the Meadowbrook Project (ANZECC & ARMCANZ 2000) 8-15
	Table 8.3: Summary of event data from mine affected water releases (Lake Vermont Mine) 8-17
	Table 9.1: Historical (calibration) flood events, Isaac River catchment 9-7
	Table 9.2:  MIA Dam sizing 9-14
	Table 9.3:  Sediment dam sizing 9-15
	Table 9.4:  Summary of consequence category assessment (dams) 9-32
	Table 10 1: Summary of fauna survey effort 10-5
	Table 10 2: Ground-truthed vegetation communities within the study area 10-12
	Table 10 3: Conservation significant fauna species recorded within the study area 10-18
	Table 10 4: State declared introduced flora 10-19
	Table 10 5: Proposed disturbance of vegetation communities 10-26
	Table 10 6: Risk assessment for potential impacts to GDEs and residual risk scores 10-35
	Table 10 7: Brigalow TEC extent of disturbance to each patch 10-45
	Table 10 8: Brigalow TEC significant impact assessment 10-48
	Table 10 9: Poplar Box TEC extent of disturbance to each patch 10-52
	Table 10 10: Poplar Box TEC significant impact assessment 10-54
	Table 10 11: Ornamental Snake habitat amenity assessment criteria 10-60
	Table 10 12: Proposed Project footprint within Ornamental Snake habitat 10-61
	Table 10 13: Ornamental Snake significant impact assessment 10-65
	Table 10 14: White-throated Needletail significant impact assessment 10-72
	Table 10 15: Squatter Pigeon habitat description and occurrence 10-75
	Table 10 16: Proposed Project footprint within Squatter Pigeon habitat 10-78
	Table 10 17: Squatter Pigeon significant impact assessment 10-80
	Table 10 18: Australian Painted Snipe habitat description 10-84
	Table 10 19: Proposed disturbance of Australian Painted Snipe habitat 10-85
	Table 10 20: Australian Painted Snipe significant impact assessment 10-86
	Table 10 21: Koala habitat description and occurrence 10-91
	Table 10 22: Estimated tree density per hectare for dominant RE’s within the study area 10-92
	Table 10 23: Proposed disturbance of Koala habitat 10-93
	Table 10 24: Koala significant impact assessment 10-95
	Table 10 25: Greater Glider habitat amenity assessment criteria 10-100
	Table 10 26: Proposed disturbance of Greater Glider habitat 10-101
	Table 10 27: Greater Glider significant impact assessment 10-105
	Table 10 28: Migratory species significant impact assessment 10-113
	Table 10 29: Summary of impacts to MSES 10-115
	Table 10 30: Endangered and Of Concern Regional Ecosystems impact summary 10-118
	Table 10 31: Short-beaked Echidna significant impact assessment 10-122
	Table 10 32: Summary of impacts to MSES 10-130
	Table 10 33: MNES impacts and proposed offset areas 10-133
	Table 10 34: Proposed MSES offset delivery strategy 10-136
	Table 11.1: Aquatic ecology survey site locations and ecological indicators assessed 11-2
	Table 11.2:  Likelihood of occurrence assessment outcomes for conservation significant species 11-3
	Table 11.3: Aquatic fauna survey effort 11-5
	Table 11.4: Significant impact assessment for the Fitzroy River Turtle 11-32
	Table 11.5: Significant impact assessment for the Southern Snapping Turtle 11-36
	Table 11.6: Prescribed wetlands significant impact assessment 11-38
	Table 11.7: Significant residual impact assessment for waterways providing fish passage 11-40
	Table 12.1: Introduced fauna species 12-2
	Table 12.2: State declared introduced flora 12-3
	Table 12.3: Monitoring objectives, criteria and actions 12-9
	Table 13.1: Project objectives 13-2
	Table 13.2: Frequency distribution of surface atmospheric stability conditions 13-6
	Table 13.3: Sensitive receptors 13-10
	Table 13.4: Dust emissions reported to NPI for 2019/2020 13-13
	Table 13.5: Ambient background concentrations 13-13
	Table 13.6: Predicted annual average TSP and dust deposition rates for Project Year 7 13-18
	Table 13.7: Predicted 24 hour and annual average PM2.5 and PM10 for Project Year 7 13-19
	Table 13.8: Predicted annual average TSP and dust deposition rates for Project Year 22 13-24
	Table 13.9: Predicted 24-hour and annual average PM2.5 and PM10 for Year 22 13-25
	Table 13.10: Scopes 1, 2 and 3 emissions 13-31
	Table 13.11: Summary of energy content and emissions factors 13-32
	Table 13.12: Comparison of estimated Project annual State and National GHG emissions 13-33
	Table 13.13: Estimated Project annual Scope 1 and 2 GHG emissions and energy use 13-34
	Table 13.14: Estimated Project and Lake Vermont Mine annual Scope 1 and 2 GHG emissions 13-37
	Table 13.15: Estimated annual Scope 3 GHG emissions for the Project 13-40
	Table 13.16: Cumulative annual Scope 3 GHG emissions for the Project and Lake Vermont Mine 13-43
	Table 14.1: Acoustic quality objectives as per Schedule 1 of the EPP (Noise) 14-2
	Table 14.2: Noise limits and associated notes for the existing Lake Vermont Mine 14-3
	Table 14.3: Blasting noise limits for the existing Lake Vermont Mine 14-3
	Table 14.4: Noise limits proposed for the Project 14-4
	Table 14.5: Airblast overpressure and ground vibration limits proposed for the Project 14-5
	Table 14.6: Identified sensitive receptors for the Project 14-6
	Table 14.7: SRs excluded from modelling and the rationale for exclusion 14-8
	Table 14.8: Summary of background noise levels 14-9
	Table 14.9: Meteorological Scenarios 14-11
	Table 14.10: Predicted A-weighted noise levels (Leq dBA) 14-12
	Table 15.1: Estimated annual mineral waste generation in relation to coal output 15-4
	Table 15.2: Waste streams and potential impacts 15-6
	Table 15.3:  Risk of causing harm level determination 15-10
	Table 15.4: Anticipated waste generation and management strategies 15-11
	Table 15.5: Treated effluent for irrigation quality release limits 15-20
	Table 15.6: Performance indicators for waste management 15-24
	Table 16.1: Consequence of impacts 16-3
	Table 16.2: Likelihood criteria 16-4
	Table 16.3: Risk analysis matrix 16-4
	Table 16.4: Risk level actions 16-4
	Table 16.5: Consequence classification 16-5
	Table 16.6: Hazard identification for site workers’ health and safety 16-7
	Table 16.7: Anticipated hazardous materials and dangerous goods 16-10
	Table 16.8:  Identified Class III risks 16-17
	Table 16.9: Emergency Response Plan key elements 16-21
	Table 17.1: Identified non-Indigenous cultural heritage sites 17-4
	Table 18.1: Summary of Project social impacts 18-11
	Table 18.2: Workforce management measures 18-23
	Table 18.3: Housing and accommodation management measures 18-28
	Table 18.4: Local business and industry procurement measures 18-31
	Table 18.5: Health and community wellbeing measures 18-36
	Table 19.1: Summary of beneficial economic impacts of the Project 19-3
	Table 19.2: Summary of potential adverse economic impacts of the Project 19-4
	Table 19.3: Summary of potential adverse cumulative impacts 19-7
	Table 20.1: Level of service definitions 20-5
	Table 20.2:  Predicted Project workforce generated traffic 20-8
	Table 20.3:  Predicted Project generated heavy vehicle traffic 20-8
	Table 21.1: Bowen Basin regional stratigraphy 21-16
	Table 21.2: Relevant Commonwealth and State government legislation and policies 21-25
	Table 21.3: MIA Dam sizing 21-35
	Table 21.4: Approximate disturbance areas associated with construction 21-37
	Table 21.5: Provisional mine schedule–- annual coal and waste production 21-38
	Table 21.6: Major underground equipment and mobile fleet 21-52
	Table 21.7: Major open-cut mining equipment list 21-63
	Table 21.8: Indicative list of hazardous substances 21-67
	Table 21.9: Approximate disturbance areas associated with operations 21-68
	Table 21.10: EPP (Water) guideline values adopted for the upper Isaac River catchment waters 21-89
	Table 21.11: ISQG Values adopted for the Meadowbrook Project 21-91
	Table 21.12: Assessment of significant impact on changes to hydrological characteristics 21-113
	Table 21.13: Assessment of significant impact on changes to water quality 21-114
	Table 21.14: Historical (calibration) flood events, Isaac River catchment 21-118
	Table 21.15: MIA Dam sizing 21-126
	Table 21.16: Sediment dam sizing 21-127
	Table 21.17: Summary of consequence category assessment (dams) 21-143
	Table 21.18: Stratigraphy of the Project area and surrounds 21-148
	Table 21.19: Hydraulic conductivity summary statistics 21-150
	Table 21.20: Mean groundwater quality data - pH, electrical conductivity, major ions 21-156
	Table 21.21: Groundwater quality data - metals 21-158
	Table 21.22: Summary of groundwater bore information 21-159
	Table 21.23: Model layers and thickness 21-165
	Table 21.24: Predicted and design allowance inflow rates to underground workings 21-169
	Table 21.25: Predicted inflows to the open-cut pit 21-170
	Table 21.26: Meadowbrook Project groundwater monitoring bores 21-183
	Table 21.27: Lake Vermont North groundwater monitoring bores 21-184
	Table 21.28:  Assessment of significant impact on geohydrological characteristics 21-187
	Table 21.29: Assessment of significant impact on changes to groundwater quality 21-188
	Table 21.30: EPBC Act listed Threatened flora and fauna species known records 21-190
	Table 21.31: EPBC Act listed migratory species known records 21-193
	Table 21.32: Criteria adopted for likelihood of occurrence determination 21-195
	Table 21.33: Flora species of conservation significance likelihood of occurrence 21-196
	Table 21.34: Fauna species of conservation significance likelihood of occurrence 21-204
	Table 21.35: Summary of fauna survey effort 21-240
	Table 21.36: Ground-truthed vegetation communities within the study area 21-245
	Table 21.37: Conservation significant fauna species recorded within the study area 21-250
	Table 21.38: Proposed disturbance of vegetation communities 21-254
	Table 21.39: Proposed disturbance of major habitat types within the study area 21-256
	Table 21.40: Vegetation within subsidence footprint excluding ponding areas 21-260
	Table 21.41: Brigalow TEC extent of disturbance to each patch 21-273
	Table 21.42: Brigalow TEC impact avoidance and mitigation measures 21-277
	Table 21.43: Brigalow TEC significant impact assessment 21-280
	Table 21.44: Poplar Box TEC Extent of Disturbance to each Patch 21-284
	Table 21.45: Poplar Box TEC impact avoidance and mitigation measures 21-286
	Table 21.46: Poplar Box TEC significant impact assessment 21-289
	Table 21.47: Ornamental Snake habitat amenity assessment criteria 21-295
	Table 21.48: Proposed disturbance of Ornamental Snake habitat 21-296
	Table 21.49: Ornamental Snake impact avoidance and mitigation measures 21-299
	Table 21.50: Ornamental Snake significant impact assessment 21-302
	Table 21.51: White-throated Needletail impact avoidance and mitigation measures 21-308
	Table 21.52: White-throated Needletail significant impact assessment 21-310
	Table 21.53: Squatter Pigeon habitat description and occurrence 21-314
	Table 21.54: Proposed Project footprint within Squatter Pigeon habitat 21-315
	Table 21.55: Squatter Pigeon impact avoidance and mitigation measures 21-317
	Table 21.56: Squatter Pigeon significant impact assessment 21-321
	Table 21.57: Australian Painted Snipe habitat description 21-325
	Table 21.58: Proposed disturbance of Australian Painted Snipe habitat 21-327
	Table 21.59: Australian Painted Snipe impact avoidance and mitigation measures 21-328
	Table 21.60: Australian Painted Snipe significant impact assessment 21-332
	Table 21.61: Koala habitat description and occurrence 21-337
	Table 21.62: Estimated tree density per hectare for dominant RE’s within the study area 21-337
	Table 21.63: Proposed disturbance of Koala habitat 21-338
	Table 21.64: Koala impact avoidance and mitigation measures 21-340
	Table 21.65: Koala significant impact assessment 21-344
	Table 21.66: Greater Glider habitat amenity assessment criteria 21-349
	Table 21.67: Proposed disturbance of Greater Glider habitat 21-353
	Table 21.68: Greater Glider impact avoidance and mitigation measures 21-355
	Table 21.69: Greater Glider significant impact assessment 21-357
	Table 21.70: Impact assessment of other threatened species 21-361
	Table 21.71: Migratory Species impact avoidance and mitigation measures 21-368
	Table 21.72: Migratory species significant impact assessment 21-372
	Table 21.73: Likelihood of occurrence assessment outcomes; conservation significant aquatic spp. 21-375
	Table 21.74: Aquatic fauna survey effort 21-376
	Table 21.75: Significant impact assessment for the Fitzroy River Turtle 21-398
	Table 21.76: Significant impact assessment for the Southern Snapping Turtle 21-402
	Table 21.77: Stygofauna baseline survey sampling sites 21-404
	Table 21.78: Stakeholder analysis summary 21-415
	Table 21.79: MNES significant impact summary 21-424
	Table 21.80: MNES impacts and proposed offset areas 21-427



