Department of Planning and Environment

Our ref: SSD-7480-PA-46

Tony Dwyer

Group Manager — Approvals and Biodiversity
Vickery Coal Pty Ltd

28/259 George Street

Sydney, NSW, 2000

22/08/2023

Vickery Coal 2: Water Management Plan

Dear Mr. Dwyer

Thank you for submitting the Water Management Plan in accordance with Condition B53, Schedule 2 of
the consent for the Vickery Coal 2 (SSD-7480-PA-46). | also acknowledge your response to the
Department’s review comments and request for additional information.

| note the Water Management Plan has been prepared in consultation with DPE Water and the EPA, and
contains the information required by the conditions of approval.

Accordingly, as nominee of the Planning Secretary, | approve the Water Management Plan (Rev.2,
August 2023).

Please ensure you make the document publicly available on the project website at the earliest
convenience.

If you wish to discuss the matter further, please contact Charissa Pillay on 02 99955944

Yours sincerely

Stephen O'Donoghue

Director

Resource Assessments

As nominee of the Planning Secretary

4 Parramatta Square, 12 Darcy Street, Parramatta NSW 2150 www.dpie.nsw.gov.au 1
Locked Bag 5022, Parramatta NSW 2124



http://www.dpie.nsw.gov.au

Document Owner: VCOPL

ICKERY COAL MINE Revision Period: As required
ENVIRONMENTAL Issue: 1.2
MANAGEMENT SYSTEM Last Revision Date: August 2023

Date Printed:

WHC_PLN_VCM_WATER_MANAGEMENT_PLAN

WHC_PLN VCM WATER MANAGEMEN
T PLAN

UNCONTROLLED COPY WHEN PRINTED REFER TO INTRANET FOR LATEST VERSION



Document Owner: VCPL

VICKERY COAL MINE Revision Period: As required
ENVIRONMENTAL Issue: 1.2
MANAGEMENT SYSTEM Last Revision Date: August 2023

Date Printed:

WHC_PLN_VCM_WATER_MANAGEMENT_PLAN

CONTENTS
1 INTRODUGCTION ...ttt ettt ettt n e m e s e e sn e e s e e e e e nnne e e ne e e nnne e e 9
1.1 PUIPOSE 8N SCOPE......oiiiuiiiiiiiiiiie st 11
1.2 Structure of the Water Management Plan..............cccooiiiii e, 11
2 STATUTORY OBLIGATIONS ...ttt ettt ettt nn e nne e nnne e 1
2.1 NSW EP&A Act 1979 — Development Consent (SSD-7480) ........ccveeeeviiiiiieeeeeeeieiininnnnnns 11
2.2 Commonwealth EPBC Act 1999 — Approval Decision (EPBC 2016/7649) ...........cccuuueee.. 12
2.3 NSW Mining Act 1992 — Mining Tenements (CL 316, ML 1464, ML 1471, ML 1718 &
YR ) TP 13
2.3.1 Mining Operations Plan / Rehabilitation Management Plan............ccccccceevvvvvvvnenn. 13
2.4 NSW POEO Act 1997 — Environment Protection Licence (EPL 21283)......ccccccccevvvevvvnnnnn. 14
2.5 NSW Water Management Act 2000 — Water Access Licences and Associated Water
SUpply WOrKS & USE APPIOVAIS ....cooieiiiiiieie ettt e e ee e 15
2.5.1 Aquifer Interference Policy and Water Sharing Plans ............ccccoeecviivereeiiiiinnnnen. 15
2.5.2 Summary of Water Access Licences, Nominated Works and Use Approvals ....... 17
2.5.3 Floodplain Management Plan .............oooi i 19
A T €U 1o [ 11 =2 ST PRTTR PP 20
3 BACKGROUND AND BASELINE DATA ..ottt 21
3.1 Meteorological and ClHMAate Dat@l...........cccuuriririeeiiiiiiiiieee e s e reeer e e e e e e e e e e e s snnrreeeeees 21
3.2 Surface Hydrology and Drainage NetWOrKS...........cccuviiiieeeiiiiiiiieee e cecieee e 21
3.2.1 Regional Drainage NEtWOIK .........c..uueiiiiiiiiiiiie e 21
3.2.2 Local Drainage NEIWOTK .........coiiiiuiiiiieiee ettt a et e e e e e e snbeeeeeaeas 22
3.2.3 StreamfloW DALa .......ceeeiieieiiieiei e 27
3.2.4 Riparian and Channel Condition.............coiiiiiiieireee e 28
3.2.5 SUIMACE WALEE USEIS. ... ittt ettt a e et ee e e e e s snbereeeeeas 29
3.2.6 Namoi RiVer FIOOUPIAIN ......ceiiiiiiiiiiii et 29
3.2.7 Namoi River Design Flood DIiSCharges.........ccuvuvvveeiiiiiiieieie e csiieeee e e e s seineeee s 29
G S B o (0] 1= Tod - T ST o | S 30
3.3 Surface Water QUAIILY .........ooiiiiiiiiiie ettt e e e e e e snnb e ee e s 31
3.3.1 Regional Surface Water RESOUICES .......ccoiiiuuriiiiiiee ettt e e e 31
3.3.2 Local Surface Water RESOUICES .......c.ccviiirieiieieeeeree e 33
3.4 Waste Rock (Spoil) Characterisation and Management of Potentially Acid-Forming
[ = L= = P PUPT RO UPPPRRRR 34
4 WATER MANAGEMENT SYSTEM ...ttt ettt ettt ettt st be e sabe e beessnne e 36
4.1 Water Management Strategy and ODJECHIVES ......c..coiiiiiiiiiiiie i 36

Page 1
Uncontrolled copy when printed Refer to intranet for latest version



Document Owner: VCPL

VICKERY COAL MINE Revision Period: As required
ENVIRONMENTAL Issue: 1.2
MANAGEMENT SYSTEM Last Revision Date: August 2023

Date Printed:

WHC_PLN_VCM_WATER_MANAGEMENT_PLAN

4.2  Water Management Circuit Configuration and Infrastructure .............cccccoiiiiiiiinnnins 36
o R YV 1= g (o = Vo = 38
4.2.2 EXternal Water SUPPIY ...ocuveiieieie et e e s s s e e e e e s s st ae e e e e e e s e nnnnnees 40
4.2.3 POtADIE WALET ...ttt e e e e 41
4.3 Clean Water ManageMENT ........oiiuuuiiiiiie ettt e e e ettt ee e e e s e aaabebe e e e e e e s s sanbeseeeaeeeaaaanneees 41
A.3.1 OVEIVIEW w.eeeiitiiie e etieee e ettt e e ekt e e ettt e e sttt e e e sabe e e e e sabe e e e e anbe e e e e sabe e e e s anbeeeesanbeeeesnnneeeenas 41
4.3.2 Clean Water DAMS. ....ccciiiiie ettt ettt ste et e ettt e e s st e e s snbe e e e s sebeeeessnneeeeaas 41
4.3.3 Clean Water Dam DeCOMMISSIONING .....cc.ceiiiuutieiiieaaeiaiiiiieeee e e e e erieiee e e e e e eenreeeeeas 42
4.3.4 Clean Water DIVErsion DIaiNS ........oocuiiiiiiiaiiiiiiie et e e 42
4.3.5 Clean water diversions — design and performance criteria ...........ccccccvveeveiicvnnnnnn. 43
N o T VA= (=T Y F= T F= o 1= 0 =T o SR 44
4.4.1 Erosion and Sediment CONLIOL........oouuiiiiiiiiiiiiieee e 44
4.4.2 SEAIMENT DAIMS ...eeiiiiiiiiiiiiiiie ittt e et e e e e e e s e aab b e e e e e ea e e s e anbbeeeeaaeaesaannneees 48
4.4.3 Sediment Dam DiSCHArge .......cuuieiiiiiiiiiieiie et s s e e e e e e e e ennnees 49
I \V T o oIV = (=T Y= T F= To 1= 0 0 =Y o S 49
4.5.1 Mine Water Management SYSIEIM ........coiii i e 49
4.5.2 Mine Water PUMPING ....cooiiiiiiiiiieeee ettt e e e e e saabe e e e e e e e s nneeeee 49
4.5.3 Mine Water Dam Storage Management ...........uueerireeeiiiieiieereeeesssierreeeeeesssnnnnneees 50
4.5.4 MINE WALE USAQJE ...eeieeeiiiiiiiieiiee e e e ssitiee et e e e s s ssateane e s e e e s s santaaeeaaeeessannbeeneeaeessnnnnnnens 50
4.6 Contaminated Water ManagemMENt .........cooiiuuiiiiiiieee ittt e e e e 50
4.6.1 Oil/Water TreatMENt......co ittt e e e e e e s sabbe e e e e e e e e s e nneeees 51
4.6.2 Septic Water TreatMeNt.........uviiieeiiiiiiiieie e e s e estieee e e e e e s s s e e e e e e s s s e e e e e e e s e ennnnees 51
4.6.3 EXPloSives MiXing FACIILY .....uuveiieeiiiiiiieiee e e e 51
4.6.4 Chemical DUSt SUPPIESSANLS ...cceoiiiiiiiiiiiiae e ettt e et e e e e e e e e e e e e eeaeeees 51
A7 Dam COMPIIANCE.....ci ittt ettt e e e e et b e e e e e e e e e aabbe e e e e e e e e aeannneees 51
R O 1= T T =T o= | (1] = S 52
4.7.2 Excluded WOrks EXEMPLION .....ccccciiiiiiieiie e st s e s s s e e e e e e ae e e e e e e e nnnnnees 53
4.7.3 Harvestable RightS DamS .......cooiiiiiiiiiiieiie ettt a e 54
4.7.4 MiXed RIGNIS DAmMS...cciiiiiiiiiiiiiee ettt e e e e 55
4.7.5 Dams 0N NON-MINOT SIFEAMS ....ccciiuuiiieiiiiieeiitiieeeitieeeestee e e e sbreee s sbreeessreeeessbeeeeans 55

48 56
4.9 Water Management Performance INAICAtOrS ...........cooiiuiiiiiiiiiiiiiiiieie e 56
5 SITE WATER BALANCE ..ottt ittt sttt ettt e e sbbe e e e snbb e e e e snbteeeesnnneeas 64
5.1 Overview and Previous MOGEIlING.........oooueiiririe e e e e e e e e snrnreeeee s 64
5.2 Climate Data and RUNOff ESHMALES ........ccoiiuiiiiiiiiiie e 64
5.2.1 RaAINTAIL ..o e e e e e e ea e s 65
I - o [0 £ Vi o] [T PTPT PRI 65

Page 2

Uncontrolled copy when printed Refer to intranet for latest version



Document Owner: VCPL

VICKERY COAL MINE Revision Period: As required
ENVIRONMENTAL Issue: 1.2
MANAGEMENT SYSTEM Last Revision Date: August 2023

Date Printed:

WHC_PLN_VCM_WATER_MANAGEMENT_PLAN

5.2.3 RUNOFf ESHIMALES. ..ottt e e e e 65

5.3  Modelled Water DEMANGS. .......coiuiiiiiiiiiie ittt s e e e b e e s sneeeas 67
5.3.1 Haul Road DUSt SUPPIESSION ....cceeviiiiiieeeiiiiiiieieeeeeeseseier e e e e e s e snnrnneeeeeeeessnnenneeeees 67

5.3.2 Coal processing AeMAaNG .........cooiiuuiiiiiiiiea ittt a e 69

5.3.3 Vehicle Washdown and Other LOM Infrastructure Area Use.........ccccceeeeeiinininnnenn. 69

5.3.4 CONSrUCHON WALl USE......cuviiiiiiiiie ittt 69

5.3.5 Total DEMaNd SUMMAIY .....ccieeiiiiiiiieiieeeeeseeiitiiere e e e e e ssrantereeeeesssssrnreereeeeessnsrneeeeees 69

5.3.6 Water EffiCIENCY ..coeiiiiiiiieiee e 69

SRS A B T - W eto] | [=Tox i o] o [ OO EPTT PR 69

Y ] (o101 oo [T (= S PRSPPI 70
5.4.1 Groundwater INFIOWS .......coiiiiiiieii e 70

5.5 Catchment Areas, Land Use and Release ASSUMPLIONS.........c.uueeeiieinniiiiiiieee e 71
B5.5.1 IMINE WAL ...ttt ettt e e e e ettt e e e e e e sns bbb e e e e e e e e e annnbeneeaaens 71

ST V- -] P 71

5.5.3 Clean Water DAmS.......c.uuii ittt ettt ettt e e st e e e s b e e e e b e e e eneee 71

5.6 Water Balance Model Simulation and ReSUILS...........c..ueiiiiiiiiiiiii e 72
5.6.1 Overall Water BalAnCe ........cccooiiiiiiiiiiiie ettt 73

5.6.2 Mine Site Storage INVENTOTY .......cccuvviiiieee e e s e e e e e e s s e e e e e s eeee s 74

5.6.3 External Water Supply REQUIFEMENTS.........cccuviiieiieeeie e e e eieee e e e e snnneee s 76

5.6.4 UNCoNtrolled SPillS ..........eeeiiiiieiiiee et 77

6 SALT BALANCE .....coii ittt ettt ettt e s ettt e e st e e e st e e e e ss bt e e e snste e e e sntaeeeeanstaeeennnnees 79
L A O A= YT SRR 79
6.2  Salt BalanCe ASSUMPLIONS ......cuuviiiiieee e iciiieee e e s s s e et e e e s s s e e e e e e s s s nnaa e ae e e e e s annrnreeeaes 79
6.3 SAlt BAlaNCe RESUILS ......coiiiiiiiieieei ettt e e e e e e e reee e s 80
6.4  Saline Water ManageMENT...........ueiiiiiiiiiiiiieii ettt e e e e e e e e e e e e e snnbereeeaaas 82
7 WATER IMPACT TRIGGERS AND RESPONSE PLANS ..ottt 84
4% T B =Yoo = T o L= I 1 S 84
A A A = T PP 84
7.3 Consideration of Potential Surface Water IMPaCtS .........cocoeiiiiiiiiiiiiiee e 94
7.3.1 OperationNal WALEr USE .......ccoiiiiiiiiiiiieee ettt e e e snbeeeeeaens 94

7.3.2 Surface Water Quality CONINGENCY......cccciiiiuviiiiieeeeeiiciieee e e e s e e e e e s snnreeeeee s 94

7.3.3 Compensatory Water Supply and Compensatory Agreements........ccccceeeeeeevvennnen. 94

8 MONITORING ....eteiee sttt e e e ettt e e e st b e e e e s taeeeesstaeeeessbaeeeesstaeeeeasbaeeesasbeeaesasbaeeesnsennanans 96
8.1 Surface Water Monitoring PrOogram ........cuuuieiiioiiiiieie et e s 96
811 OVEIVIEW ..ciitiiie ettt ettt ettt ettt ettt e e e sttt e e e skt e e e bt e e e et be e e e e nb e e e e e bbe e e e anbbeeesaneee 96

Page 3
Uncontrolled copy when printed Refer to intranet for latest version



Document Owner: VCPL

VICKERY COAL MINE Revision Period: As required
ENVIRONMENTAL Issue: 1.2
MANAGEMENT SYSTEM Last Revision Date: August 2023

Date Printed:

WHC_PLN_VCM_WATER_MANAGEMENT_PLAN

8.1.2 Discharge Water MONITOMNG «...cooiiuuiiiiiiiee ettt a e ee s 96
8.1.3 Seepage/leachate MONItOFING .........uvevvereeeiiiiiiieir e e ccrer e e e e e e e e s snrrrereees 96
8.1.4 Routine Water MONItOIING ....cceeeiiiiiieiieee e e s eistiie e e e e e s s e e e e e e e ssnrnreere e e e e s snnrnreeeees 97
8.1.5 Water Sampling MethOUS .......coiiiiiiiiiiiiee e 99
8.1.6 Water UsSage MONILOIING .....eeiieiiiiiiiieiiea ettt e et e e e e e e e snbe e eeaeas 99
8.1.7 impacts on water supply for other wWater USErsS ........cccooccvvvieieeeeiiiiciiiieee e 99
8.2 Agquatic and Riparian vegetation MONItOMNG ..........ccccuvreirreerriiiiiiieeee e e s s ssireeree e e e s e senreeeees 99
8.3  Adequacy of FIood Protection WOIKS............uuiiiiiiiiiiiiiiiie et 100
8.4  Effectiveness of Erosion and Sediment Control MeasUres..........ccccevviiiieeeeeeeeniivineenn. 100
8.5 Effectiveness of Groundwater Management SYStEM.........cccccuviiiieeeeeiiiciiieeee e se e 102
8.6  Evaluation of the Performance of the WIMP ..o 102
9 REPORTING AND REVIEW ....ciiiiiii ittt sttt a ettt e sttae e ssaae s e snsa e e e snssaeaesnsneeas 106
9.1 Incident and Non-ComplianCe REPOItING ........ceiiiaiiiiiiiiiiiae e 106
9.1.1 Notification of Other Water USEIS ........cooueiiiiiiiii e 107
LS IO = Lo [0 | =T gl = L= o] 1 11T PSR 107
9.2.1 Annual Review (SSD-7480) and Annual Compliance Report (EPBC
2016/7649) — End of March Each Year ..o 108
9.2.2 Annual Environmental Management Reports / Rehabilitation Reports (CL 316;
ML1464; ML 1471 & ML 1718) — ANNUAIIY .....ooveiiiiiiieiiiiiee e 109
9.2.3 Annual Return (EPL 21283) — Within 60 Days from 16 May Each Year .............. 109
9.2.4 End of Water Year Logbooks (WALs) — End of June Each Year .............cccvveee. 110
LS TR T O] 101 o] =11 | T TP PRTTTP 110
9.4 Reporting for Non-Compliance with Statutory Requirements and/or Exceedance of
Conditions and/or Performance MEASUIES .........ccoiuieieiiiiieeiiiiee et e et e et sreeee e 110
9.4.1 Protocol for Water Management Performance Measure Exceedance................. 111
9.4.2 Adaptive Management Srat@gieS. .....cuuua i iuuriiiiiee et e et ebeeeeee s 112
9.5 WMP Reviews, ReViSions and AUILS ............ueiiiiaiiiiiiiiiiee e 112
9.5.1 Site Water Balance REVISION ...........cooiiiiiiiiiiiie ettt 114
9.5.2 Independent AUGITS .........uuiiiieeie e e s e e s s e e e e s s e e e e s e e s 114
10 REFERENGCES ... oottt ettt e st e e ettt e e et e e e et b e e e e e tbe e e e entbeeeeantaeeeennees 115
ENCLOSURE 1 EVIDENCE OF CONSULTATION, ENDORSEMENT AND APPROVAL............. 118
1 INTRODUGCTION ..ot itttite ittt e sttt e sttt ettt e e s nstae e e s sstbeeesasaaeeesassaeeesassaeeesassseaeaassbeaesassaeeeaansaeeesnnses 4
1.1 PUIMPOSE GNO SCOPE...eeiiiiieiiiiitte it e e e e ettt et e e e e e e bbb et et e e e s e s a s beeeeeeaaeaaanbbeeeeaaeesaasbnbeeeaaaeaaanns 4
1.2  Structure of the Groundwater Management Plan ...........cccoccuviviieeee e 4

Page 4
Uncontrolled copy when printed Refer to intranet for latest version



Document Owner: VCPL

VICKERY COAL MINE Revision Period: As required
ENVIRONMENTAL Issue: 1.2
MANAGEMENT SYSTEM Last Revision Date: August 2023

Date Printed:

WHC_PLN_VCM_WATER_MANAGEMENT_PLAN

2 STATUTORY OBLIGATIONS ...ttt ettt ettt e e e st e e s snbe e e e s snbneeessnbeeeeaa 5
3 SUMMARY OF GROUNDWATER REGIME .......ccutiiiiiiiiie ittt sireee e 9
3.1 HydrostratigraphiC UNItS.........oiicuiiiiiie e er e e e e e e e e e e e st e e e e e e e s snnrnneeeeeas 9
G © 10 = 1 (=11 g T= U Y Y 11710 o TSP 9
3.3 Permian POrOUS ROCK ......ccoiiiiiiiiiiiiiie ettt e e et e e e e e e snnbaaeeaaeas 9
3.4 Recharge, Discharge, and RECEPLOIS ........uuuiiiiiiiiiiiiiiii e 10
3.5 Hydraulic Properties and Groundwater Yield..........ccccooieeeiiiiiiiiieee e 10
4 GROUNDWATER INFRASTUCTURE .....coiiiiiiii ittt 12
4.1 MONItONNG NEIWOIK ...ttt e e e et e e e e et e e e e e e e s anneees 12
4.2 Waste Emplacement Seepage MONItOIING........ccueiiaiiiiiiiiiieae et 19
T V= 1 1= BT 0 o] o] Y = o =T S 20
5 DATA COLLECTION METHODOLOGY .....ttiiiiiiiiiieeiiiiee e iiieee e attee e sttee e sbeee e s snbaeeessnbaeeesnnnneeeens 23
I A 1 (010 oo (L (=] gl =Y = L PSPPSR 23
5.2 Groundwater QUAILY .........oooiiiiieiieiiie ettt e e e e e e b e e e e e e e e annbeaeeaae s 24
5.3 Geochemical characteristics of groundwater flows to the pit..........ccccoooiiiiiiiniiiiine. 24
5.4  Groundwater QUANTILY .......cceeiiieirieereee e s iiitiie e e e e e s s st e e e e e e s s sssreeeeeaeessnnnnreeeeeeeesannnrnreeeees 24
5.5 Post-mining Monitoring and FiNal VOIdS ..........cccoiiiiiiiiiie e 26
6 DATA ANALYSIS METHODS ......oiiiiiiiiiie ittt sttt e e st e e e stae e e e snbae e e s sntaeeessnbaeeessnraeaeaas 28
6.1 GrOUNAWALET LEVEL......eeiiiiiiii ittt e e e ettt e e e e e e e e snnbraeeaaeas 28
6.2 Groundwater QUANILY ........ceeeeiiiiiiieieee e e s ccii e e e s s s r e e e e s e e e e e s s r e e e e s anr e raaes 30
6.3 Groundwater QUANTILY ........ceeiiisirieeree e e s sriiiee e e e e e s s st e e e e e e s s sasbe e e e e e e e s snnnnbeeeeeeeesannnrnnneeeees 34
7 BASELINE DATA oottt ittt ettt s ettt ettt e e e sttt e e e sttt e e e sstaeeeessbaeaeesstaeeeeasbaeeesasbaeeesasbanaesnsseeanans 35
0 R T {1011 1 F= 1 VTP TTPPPTPRPRPRTRN 35
7.2 Pre mining Water IEVEIS .......ooi ettt a e e e 35
7.3 Baseling Water QUAIILY ......cceeiiiiiiieiiee et ie st e e s s e e e e e s st e e e e e e s ne e e e e s 38
7.4 BASEIINE WALET USEI'S ....oiiiiiiiieiiiiiee ittt ettt ettt sttt e e sttt e e s bt e e e snbte e e e snbbeeessnnneeas 41
8 TRIGGER ACTION RESPONSE PLANS ...ttt ettt iee ettt e naee e 44
8.1  PerfOrmManCe MEASUIES .......coiiiiiiiiiiee ettt e ettt et e e e s e bt e e e e e e e s abb e e e e e e e e s annbereeaaens 44
8.2 Triggers and CoNtrol ChartS...........coiii i e s 44
8.2.1 Standpipe and VWP Groundwater LEVEIS ..........cceveeiiiiiiiiiiiiee e 46
8.2.2 Groundwater QUAIY ..........eiiiieiiiiiee e 48
8.2.3 Groundwater QUANTILY .........ceiieiiiiiiiieieee ettt e e et e e e e e e e e e e e e e e s annbereeeaeas 49
8.2.4 Groundwater Dependent ECOSYSIEMS ........ccuuviviiieeeiiciiiiiee e e e e e e 50
Page 5

Uncontrolled copy when printed Refer to intranet for latest version



Document Owner: VCPL

VICKERY COAL MINE Revision Period: As required
ENVIRONMENTAL Issue: 1.2
MANAGEMENT SYSTEM Last Revision Date: August 2023

Date Printed:

WHC_PLN_VCM_WATER_MANAGEMENT_PLAN

8.2.5 SUMMANY Of THIQOEIS ...ueetiiiiiiieiiiiitee ittt e ettt e e e e e e e e e e e e e e snbereeeaeas 50

8.3  Trigger ACtion RESPONSE PIAN ....uuiiiiiiiiiiiiieice ettt e e e e e e e e e s 50

8.3.1 AMElIOrative ACHION ....couvviieiiieie ettt 51

9 GROUNDWATER MODEL VALIDATION .....utiiiiiiiiit ettt s see e saee e st a e s snanaa e snsaeeesnsaeas 52
LS % R |V ol [T WU oTo Fo I 1o o =T £ PR PP 52

9.2 MOAEI UNCEITAINTY ...ttt e e e et e e e e e e e s nbb e e e e e e e e s annbereeaaens 52

LS JRC T |V o T (=1 BT 11 =Yg o N o0 1 01U | SR 53

10 REPORTING ...ttt ettt sttt sttt s a bt e e sttt e e s n bt e e s mb et e s nbbe e e e anbbeeesenbbeeesanene 54
L10.1 ANNUAT REVIEW ...ttt ettt e e e et et e e e e e e sab b e e e e e e e e e s e anbbeeeaaaeaaanns 54

O /oo [T IV =1 [To F= 14T o FO PP OUPPPPRRPR 54

10.3 MONItoring reSult EXCEEUANCES ........coiuviriieieeeeeeiiieee e e e e s s s r e e e e s st e e e e e e s s snnreeeeeaeeeans 54

11 REFERENCES ... oottt sttt ettt e ettt e s nb bt e e s nb b e e e s anbae e e e nbae e e e et 55
12 ATTACHMENT A — TRIGGER ACTION RESPONSE PLAN......coiiiiieiiiiiee it 56
13  ATTACHMENT B — STANDARD OPERATING PROCEDURES..........cccccveiiiiie e 59

14  ATTACHMENT C — EXAMPLE WATER LEVEL AND WATER QUALITY TIME SERIES

Page 6
Uncontrolled copy when printed Refer to intranet for latest version



Document Owner: VCPL

ICKERY COAL MINE Revision Period: As required
ENVIRONMENTAL Issue: 1.2
MANAGEMENT SYSTEM Last Revision Date: August 2023

Date Printed:

WHC_PLN_VCM_WATER_MANAGEMENT_PLAN

Page 7
Uncontrolled copy when printed Refer to intranet for latest version



VICKERY COAL MINE
ENVIRONMENTAL
MANAGEMENT SYSTEM

Document Owner: VCPL
Revision Period: As required
Issue: 1.2

Last Revision Date: August 2023

Date Printed:

WHC_PLN_VCM_WATER_MANAGEMENT_PLAN

Edition = Rev. Comments Author Authorised By

1 0 Initial submission for | ¢ o\ WHC February 2023
consultation

1 1 Review following SLR/WRM WHC June 2023
consultation

1 2 Updated document with | o o \ypp WHC August 2023

DPE comments
Page 8

Uncontrolled copy when printed Refer to intranet for latest version



Document Owner: VCPL

VICKERY COAL MINE Revision Period: As required
ENVIRONMENTAL Issue: 1.2
MANAGEMENT SYSTEM Last Revision Date: August 2023

Date Printed:

WHC_PLN_VCM_WATER_MANAGEMENT_PLAN

1 INTRODUCTION

The Vickery Coal Mine (VCM) is located within the northwest slopes and plains of New South Wales
(NSW), approximately 25 kilometres (km) north of Gunnedah (Figure 1).

Development Consent (SSD-7480) was granted for the Vickery Extension Project to Vickery Coal Pty
Ltd (VCPL) on the 12t of August 2020 by the NSW Independent Planning Commission as a delegate of
the NSW Minister for Planning under Section 75J of the NSW Environmental Planning and Assessment
Act, 1979 (EP&A Act). VCPL is a wholly owned subsidiary of Whitehaven Coal Limited [WHC]). The
Development Consent allows for the development of an open cut mine and associated infrastructure
with a 25 year mine life, extracting run-of-mine (ROM) coal at up to 10 million tonnes per annum (Mtpa)
and processing the coal, as well as coal from WHC'’s Tarrawonga Mine, at an on-site coal handling and
processing plant (CHPP) for offsite transport by rail.

To satisfy Conditions B53 (and B54), Schedule 2 of SSD-7480, VCPL is required to prepare (and
implement) a Water Management Plan (WMP) as approved by the Planning Secretary (under the EP&A
Act). The WMP (this document) has been prepared to meet the management plan requirements
specified in Condition E4, Schedule 2 of SSD-7480, the commitments made in the Vickery Extension
Project (VEP) Environmental Impact Statement (EIS)?, Environmental Protection Licence (EPL) 21283
and other water licensing requirements.

On the 11 of December 2020, the Planning Secretary approved the progressive submission of
environmental management plans for the Vickery Extension Project in accordance with
Condition A25(a), Schedule 2 of SSD-7480.

Furthermore, the WMP has been prepared cognisant of the requirements to minimise impacts on water
resources as specified in Conditions 1 to 14 of Approval Decision (EPBC 2016/7649) for the Vickery
Extension Project made on the 15" of September 2021 under Sections 130(1) and 133(1) of the
Commonwealth Environment Protection and Biodiversity Conservation Act, 1999 (EPBC Act).

This WMP has been developed using a risk management process that follows hazard identification,
impact assessment, development of management and mitigation measures and contingency planning.
The WMP summarises the results of the surface water and groundwater impact assessments and
outlines the control measures to be implemented as a part of the Vickery Extension Project to minimise
the potential for adverse impacts on water resources for the local community and the environment. The
WMP contains a monitoring program, developed to quantify impacts of the operation on water quality
and quantity and to assess compliance against the relevant water criteria, and also includes the reporting
and record keeping requirements to be maintained throughout the mining operations.

For the purposes of this WMP, the Vickery Extension Project EIS relates to the: Vickery Extension Project — Environmental
Impact Statement (Resource Strategies Pty Ltd, 2018); Vickery Extension Project — Submissions Report (VCPL, 2019a);
Vickery Extension Project Amendment Report (VCPL, 2019b) and additional information responses dated 17 September
2019; 2, 18 & 31 October 2019; 1, 6, 12, 14 & 28 November 2019; 17 January 2020; 17 February 2020; 3, 9, 13 &
16 March 2020.
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Figure 1 Locality Plan and Local Setting

Page 10
Uncontrolled copy when printed Refer to intranet for latest version



Document Owner: VCPL

VICKERY COAL MINE Revision Period: As required
ENVIRONMENTAL Issue: 1.2
MANAGEMENT SYSTEM Last Revision Date: August 2023

Date Printed:

WHC_PLN_VCM_WATER_MANAGEMENT_PLAN

The WMP was prepared by experienced and qualified water experts WRM Water & Environment (WRM)
and SLR, endorsed by the Secretary of the DPIE on 6/02/2023.

This WMP will be prepared in consultation with NSW Department of Planning, Industry and Environment
(DPIE), including the Environment Protection Authority (EPA) and Water Group (DPIE Water) within
DPIE, and Commonwealth Department of Climate Change, Energy, the Environment and Water
(DCCEEW).

1.1 PURPOSE AND SCOPE

This document presents the Water Management Plan (WMP) for VCM. The scope of this WMP is
staged, documenting the first three (3) year period of the Vickery Extension Project, (Figures 2a to 2c)
and is specifically related to the construction and initial mining activities. Future updates of the WMP wiill
include details on the construction of the rail spur/corridor and the scaling up of the mine plan to full
production.

In fulfilling the statutory obligations, and recognising the Planning Secretary has approved the
progressive submission of environmental management plans, the purpose of this WMP is to:

e Consolidate information relating to baseline conditions and potential impacts from construction and
initial mining activities;

e Describe the site water management system and outline measures to minimise the water related
impacts from the VEP on the surrounding community and environment;

e Establish water monitoring programs to assess and report on the level of impact on water resources
as required by statutory approvals; and

e To keep the local community and relevant agencies informed and to provide a mechanism to respond
to water issues and complaints effectively.

1.2 STRUCTURE OF THE WATER MANAGEMENT PLAN

The structure of the following sections of the WMP has been largely guided by the statutory requirements
prescribed in Condition B53, Schedule 2 of SSD-7480, as well as the general management plan
requirements in Condition E4, Schedule 2 of the SSD-7480 (Section 2.1). This WMP describes:

e Statutory obligations under the Development Consent (SSD-7480), Approval Decision
(EPBC 2016/7649) and other relevant legislation and guidelines (Section 2).

e Background and baseline meteorological, surface water and groundwater data, as well as spoail
characterisation (Section 3).

e The site water management system including clean water management, erosion and sediment
control and mine water management, as well as water licensing (Section 4).

e The site water balance and salt balance (Sections 5 and 6).
e Water impact triggers and response plans (Section 7).

e Programs for monitoring compliance with performance measures, water quality discharges, impacts
on other water users, site water balance and effectiveness of measures (Section 8).
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e Reporting and review procedures (Section 9).

e References (Section 10).

Enclosure 1 will be developed progressively to include details of consultation with relevant parties
during the preparation of this WMP as evidence of matters resolved, endorsement and approvals
received. As per PA Condition B54, the operation must implement the Water Management Plan as
approved by the Planning Secretary.

Appendix A is the Groundwater Management Plan (GWMP) for VCM.
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Figure 2a Layout Year 1
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Figure 2b Layout Year 2
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Figure 2c Layout Year 3
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2 STATUTORY OBLIGATIONS

Development Consent (SSD-7480) was granted for the Vickery Extension Project by the NSW
Independent Planning Commission as a delegate of the NSW Minister for Planning under Section 75J
of the NSW EP&A Act on the 12 of August 2020. Conditions B39 to B54 in Schedule 2, Part B of
SSD-7480 relate to ‘Water’ and are summarised in Table 1 along with where each requirement is
addressed in this WMP, or how otherwise considered. Whilst Conditions B101 to B106 in Schedule 2,
Part B of SSD-7480 relate to ‘Rehabilitation’, the requirements refer to water quality and water
management objectives which are also explicitly referred to in Approval Decision (EPBC 2016/7649)
Conditions 1, 3 and 4 for ‘Water Resources’ (Table 2). As stated in Approval Decision (EPBC
2016/7649) the objective of Conditions 1 to 14 is to minimise the impacts of the action on a Water
Resource.

Table 1 Water Requirements from Development Consent (SSD-7480)
Section of WMP

Water Requirements Relevant to the WMP (Where Addressed
or Considered)

WATER

Water Supply

B39. The Applicant must
(a) Ensure that it has sufficient water for all stages of the development; Sections 4 & 5

(b) Implement efflmency and best practice measures to minimise and conserve the Sections 4, 5 & 6

use of water; and

(c) If necessary, adjust the scale of the operations to match its available water supply. Sections 4.1 & 4.2
B40. The Applicant must report on water extracted from the site each year (direct and Sections 2.5, 4.8, 5.5.1,
indirect) in the Annual Review, including water taken under each water licence. 828&92.1

Note:  Under the Water Act 1912 and/or Water Management Act 2000, the Applicant is required
to obtain all necessary water licences for the development, including during rehabilitation Section 2.5 & 4.8
and post mine closure.

Compensatory Water Supply

B41. The Applicant must provide a compensatory water supply to any landowner of
privately-owned land whose rightful water supply is adversely and directly impacted
(other than an impact that is minor or negligible) as a result of mining operations, in
consultation with DPIE Water, and to the satisfaction of the Planning Secretary.

B42. The compensatory water supply measures must provide an alternative long term
supply of water that is equivalent, in quality and volume, to the loss attributable to the
development. Equivalent water supply should be provided (at least on an interim
basis) as soon as practicable after the loss is identified, unless otherwise agreed with
the landowner.

B43. If the Applicant and the landowner cannot agree on whether the loss of water is
attributed to the development or the measures to be implemented, or there is a dispute
about the implementation of these measures, then either party may refer the matter to
the Planning Secretary for resolution. The burden of proof that any loss of water
supply is not due to mining impacts rests with the Applicant.

B44. If the Applicant is unable to provide an alternative long term supply of water, then the
Applicant must provide compensation, to the satisfactory of the Planning Secretary.

Section 7.3.1

B45. However, conditions B41 to B44 do not apply if the Applicant has a compensatory
water agreement with the owner/s of the land and the Applicant has advised the Section 7.4.1
Department in writing of the terms of this agreement.

Note:  The Water Management Plan (see condition 28 [sic]) is required to include trigger levels

for investigating potentially adverse impacts on water supplies. Refer to Condition B53

Water Discharges

B46. The Applicant must ensure that all surface discharges from the site comply with:
(a) Discharge limits (both volume and quality) set for the development in any EPL; or Section 2.4
(b) Relevant provisions of the POEO Act.
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Table 1 (Cont.) Water Requirements from Development Consent (SSD-7480)
Section of WMP

Water Requirements Relevant to the WMP (Where Addressed
or Considered)

Mine Water Storages

B47.  The Applicant shall implement all reasonable and feasible measures to prevent
migration of saline water from the mine water storages or provide suitable measures to
offset the salinity impacts on the Namoi River, to the satisfaction of the EPA and the
Planning Secretary.

Flooding

B48. The Applicant shall ensure that the design and construction of the project, including
the Project Rail Spur and Kamilaroi Highway overpass, is consistent with the
objectives of the Floodplain Management Plan for the Upper Namoi Valley Floodplain
2019, to the satisfaction of the Planning Secretary.

B49. The Project Rail Spur, Project Rail Spur bridges and any upgrade to the haul road
must be designed and constructed to minimise flooding and scouring impacts, in
consultation with BCD and consistent with the recommendations of the Department’s
flood peer review. The design and construction of the Project Rail Spur must provide
for its complete elevation above the 1% Average Exceedance Probability flood level
west of the Namoi River, generally in accordance with the EIS. Prior to construction of
the Project Rail Spur or any upgrades to the haul road, the Proponent shall undertake
a flood assessment of the detailed design to confirm there would be minimal impacts
as predicted in the document listed in condition A2(c).

Namoi River Pipeline

B50. Prior to the construction of the Namoi River pipeline and pump station, the Applicant
shall:

(a) Consult with DPI-NSW Fisheries regarding the general operation and design of
the pump station and screens to avoid and mitigate impacts on native fish;

(b) Consult with GSC regarding the design and construction of the pipeline in the
Braymont Road Reserve; and

(c) Implement all reasonable and feasible recommendations for DPI-NSW Fisheries
and GSC in regard to the design and construction of the pipeline and pump
station,

to the satisfaction of the Planning Secretary.

Water Management Performance Measures

B51. The Applicant must ensure that the development complies with the performance
measures in Table 8.

Table 8: Water Management Performance Measures

Sections 4 & 5

Section 2.5.3 and
Enclosure 1

Section 4.2

Sections 4.11 & 7

Feature Performance Measure
Water . Maintain the clean water management system separate from the dirty
management (i.e. sediment laden) and mine water management systems
— General . Minimise the use of clean and potable water

. Maximise water recycling, reuse and sharing opportunities

. Maximise the capture and reuse of mine water and dirty water to meet
operational demands for water, including dust suppression activities

. Minimise the use of make-up water from licensed external sources

. Design, install, operate and maintain water management infrastructure
in a proper and efficient manner

. Minimise risks to the receiving environment and downstream water

Sections 2.5, 4,5 & 8.5

users
Alluvial . Negligible impacts to alluvial aquifers caused by the development
aquifers beyond those predicted in the document/s listed in condition A2(c),
including:
- negligible impacts to water quality; Sections 2.5.1, 7.2, 8.2

- negligible change in groundwater levels; and
- negligible impact to other groundwater users;

. Comply with the Minimal Impact Consideration for Aquifer Interference
Activities for Alluvial Water Source (highly productive groundwater
sources) under the NSW Aquifer Interference Policy (DPI, 2012)

& 9.2
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Table 1 (Cont.) Water Requirements from Development Consent (SSD-7480)

Water Requirements Relevant to the WMP

Section of WMP
(Where Addressed

Water Management Performance Measures (Cont.)

or Considered)

Table 8 (Cont.): Water Management Performance Measures

Erosion and . Design, install and maintain erosion and sediment controls in
sediment accordance with the best management practice guidance series
control works Managing Urban Stormwater: Soils and Construction — Volume 1

(Landcom, 2004) and 2E Mines and Quarries (DECC, 2008)

. Design, install and maintain any new infrastructure within 40 metres of
watercourses in accordance with the guidance series for Controlled
Activities on Waterfront Land (DPI Water, 2012) or latest versions

. Design, install and maintain any creek crossings in accordance with
the Fisheries NSW Policy and Guidelines for Fish Habitat Conservation
and Management (DPI, 2013) and Why Do Fish Need To Cross The
Road? Fish Passage Requirements for Waterway Crossings (NSW
Fisheries, 2003), or their latest versions

Flood . Design, install and maintain flood levees to protect mining areas from a

protection probable maximum flood event and to ensure no increased flooding

works impacts on roads or privately-owned land

Construction . Design and construct the Project Rail Spur and Kamilaroi Highway

and operation overpass such that this infrastructure will not cause significant

of linear increased flooding, in particular increased affluxes and velocities at key

infrastructure locations, redistribution in and around the overpass, and flood levels at
residences

Clean water . Design, install and maintain the clean water system to capture and

diversions and convey the 100 year ARI flood event

storage . Maximise, as far as reasonable, the diversion of clean water around

infrastructure disturbed areas on site, except where clean water is captured for use
in site

Sediment . Design, install and maintain sediment dams in accordance with the

Dams guidance series Managing Urban Stormwater: Soils and Construction —

Volume 1 (Landcom, 2004) and 2E Mines and Quarries (DECC, 2008)
and the requirements under the POEO Act

. Design, install and maintain sediment dams to include contingency
measures to prevent the potential mobilisation of pollutants and ensure
compliance with the requirements of the Water Management Act 2000
and the EPL discharge criteria

Mine water . Design, install and maintain mine water storage infrastructure to

storages ensure no discharge of mine water to the off-site environment

. New storages designed to contain the 100 year ARI storm event and
minimise permeability

. Ensure adequate freeboard within all pit voids at all times to minimise
the risk of discharge to surface waters and groundwater

In-pit . Emplacement, encapsulation and capping to prevent the migration of
emplacement pollutants beyond the pit shell

of acid forming | «  Adequate freeboard within the pit void to minimise the risk of discharge
and potentially to surface waters

acid forming

materials

Overburden . Design, install and maintain emplacements to encapsulate and prevent
emplacements migration of acid forming and potentially acid forming materials, and

saline and sodic material
. Design, install and maintain out-of-pit emplacements to prevent and/or
manage long term saline seepage

Chemical and D Chemical and hydrocarbon products to be stored in bunded areas in
hydrocarbon accordance with the relevant Australian Standards
storage

Section 4.7

Sections 2.5.3 & 8.3 and
Enclosure 1

Sections 2.5.3 & 4.3 and
Figures 2a to 2c

Sections 4.7, 4.8, 7.4
& 8.6

Sections 4.5, 5 and 6.4

Section 3.7

Section 6

Section 4.6
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Table 1 (Cont.) Water Requirements from Development Consent (SSD-7480)
Section of WMP

Water Requirements Relevant to the WMP (Where Addressed or
Considered)

Water Management Performance Measures (Cont.)
Table 8 (Cont.): Water Management Performance Measures

Creek . Diverted creek lines are hydraulically and geomorphologically stable
diversions . Incorporate erosion control measures based on vegetation and
engineering revetments Section 2.3.1
. Incorporate water features such as persistent/permanent pools for

aquatic habitat
. Revegetate with suitable riparian vegetation

Aquatic and . Negligible environmental consequences beyond those predicted in the
riparian document/s listed in condition A2(c)
ecosystem . Maintain or improve baseline channel stability
. Develop site-specific in-stream water quality objectives in accordance Section 3

with the Australian and New Zealand Guidelines for Fresh and Marine
Water Quality (ANZECC & ARMCANZ, 2000) and Using the ANZECC
Guidelines and Water Quality Objectives in NSW (DEC, 2006)

B52. The performance measures in Table 8 do not apply to water management structures

; Section 4.2
constructed under previous consents.
Water Management Plan
B53.  The Applicant must prepare a Water Management Plan for the development to the This WMP

satisfaction of the Planning Secretary. This plan must:
(i) be prepared by a suitably qualified and experienced person/s whose appointment
has been endorsed by the Planning Secretary;
(i) be prepared in consultation with DPIE Water and the EPA; Enclosure 1
(iii) be submitted to the Planning Secretary for approval prior to carrying out
construction under this consent;
(iv) describe the measures to be implemented to ensure that the Applicant:
(i) complies with the water management performance measures (see Table 8);
and
(ii) addresses the recommendations for surface and groundwater monitoring
programs by the Commonwealth Independent Expert Scientific Committee on
Coal Seam Gas and Large Mining Development (IESC) (IESC 2018-099:
Vickery Extension Project (EPBC 2016/7649 and SSD-7480) — Expansion);
(v) incorporate recent meteorological and climate data and describe the periodic
review of new and relevant input data, including sensitivity analysis of variations Sections 3.1 & 5.2
from climate projections and trends;
(vi) utilise existing data from nearby mines and build on existing monitoring programs,

Refer to Condition B51

Refer to Table 4

where practicable; and Section 3
(vii) include a:
(i) Site Water Balance that includes details of: Section 5
e predicted annual inflows to and outflows from the site; Sections 5.2t0 5.5

e sources and security of water supply for the life of the development
(including authorised entitlements and licences);

e prioritisation strategy for water sources, including the strategy to maximise
the reuse of mine water and dirty water for the development;

e water storage capacity; Sections 4.2 &5

e water use and management on the site, including any water transfers or
sharing with neighbouring mines and opportunities to improve the
efficiency of site water use and minimise the use of clean water on the
site; Sections 4.2, 4.2.3 & 4.3

e licenced sources of external water supply for the development which could
be utilised as a contingency measure in the event of extreme climatic
conditions;

¢ licensed discharge points and limits; and Section 2.4 & 5.5

e reporting procgdures, including the annual preparation of an updated site Sections 5 & 9
water balance;

Section 2.5,4.2.1&5

Sections 4 & 5
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Table 1 (Cont.) Water Requirements from Development Consent (SSD-7480)

Water Requirements Relevant to the WMP

Section of WMP

(Where Addressed or

Water Management Plan (Cont.)

Considered)

(i) Salt Balance that includes details of: Section 6
e sources of saline material on the site; Section 6.2
¢ saline material and saline water management on the site; Sections 3.7 & 6.3
e measures to minimise discharge of saline water from the site; and Section 6.3
e reporting procedures, including the annual preparation of an updated salt :
° Section 9
balance;
(iii) Erosion and Sediment Control Plan that: Section 4.4
e is consistent with the best management practice requirements of
Managing Urban Stormwater: Soils and Construction - Volume 1: Blue
Book (Landcom, 2004) and Volume 2E: Mines and Quarries (DECC, .
. Section 4.4.1
2008);
o identifies activities that could cause soil erosion, generate sediment or
affect flooding;
¢ includes a program to review the adequacy of flood protection works, and
ensure they comply with the relevant performance measures listed in Section 8.3
Table 8;
e describes measures to minimise soil erosion and the potential for the .
. S Section 4.4
transport of sediment to downstream waters, and manage flood risk;
e describes the location, function, and capacity of erosion and sediment "
X Section 4.4.1
control structures and flood management structures; and
e describes what measures would be implemented to maintain (and if "
S S Section 4.4.1
necessary decommission) the structures over time;
(iv) Surface Water Management Plan that includes: This WMP
o detailed baseline data on surface water flows and quality of watercourses
and/or water bodies potentially impacted by the development, including:
- stream and riparian vegetation health; Section 3
- channel stability (geomorphology); and
- water supply for other surface water users;
e adetailed description of the surface water management system, including .
. . . : Section 4
the separation of water captured on the site and uses associated with the:
- clean water capture and diversion system; Section 4.3
- dirty water system (including sediment detention basins); Sections 4.4 & 4.7
- mine water capture system; Section 4.2

detailed plans, design objectives and performance criteria for water
management infrastructure, including:
- any approved creek diversions or restoration works associated with
the development;
- water run-off diversions and catch drains;
- clean water storages, mine water storages and sediment dams;
- emplacement areas;
- backfilled pits and any final voids for the development (see also
Table 12); and
- reinstated drainage networks on rehabilitated areas of the site;
detailed performance criteria, including trigger levels for identifying and
investigating any potentially adverse impacts (or trends) associated with
the development, for:
- downstream surface water flows and quality;
- channel stability;
- downstream flooding impacts;
- stream and riparian vegetation heath;
- water supply for other water users; and
- post-mining water pollution from rehabilitated areas of the site;

Sections 4 and 7

Refer to Condition B101
Section 4.9

Section 7.1
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Table 1 (Cont.) Water Requirements from Development Consent (SSD-7480)
Section of WMP

Water Requirements Relevant to the WMP (Where Addressed or
Considered)

Water Management Plan (Cont.)
e aprogram to monitor and evaluate: Section 8
- compliance with the relevant performance measures listed in Table 8 .
and ?he performance criteria irr)l this plan; Refer to Condition B51
water quality in sediment dams prior to discharge into the
environment;
controlled and uncontrolled discharges and seepage/leachate from the
site;
impacts on water supply for other water users; Section 8
surface water inflows, outflows and storage volumes, to inform the Site .
i Sections 3,4 &5
Water Balance;
the effectiveness of the surface water management system, including
contingency measures to be implemented during a potential failure of Section 7
the water management system infrastructure, and
the effectiveness of the measures in the Erosion and Sediment
Control Plan;

e reporting procedures for the results of the monitoring program, including
notifying other water users of any elevated results; and

e atrigger action response plan to respond to any exceedances of the
performance measures or performance criteria, and repair, mitigate and/or Section 7
offset any adverse surface water impacts of the development;

(v) Groundwater Management Plan that includes: GWMP (Appendix A)

e detailed baseline data of groundwater levels, yield and quality for
groundwater resources potentially impacted by the development, including
groundwater supply for other water users;

e adetailed description of the groundwater management system;

e groundwater performance criteria, including trigger levels for identifying
and investigating any potentially adverse groundwater impacts associated
with the development, on:

- regional and local aquifers (alluvial and hardrock); and
- groundwater supply for other water users such as licensed privately-
owned groundwater bores;

e aprogram to monitor and evaluate:

- compliance with the relevant performance measures listed in Table 8
and the performance criteria in this plan;
inputs and outputs from water storages (groundwater, surface water
and atmospheric water), including any final void;
- geochemical characteristics of groundwater flows to the open cut, to
inform the progressive development of the final landform and optimise
the final void dimensions, to be described in the rehabilitation strategy
required by condition B104.
groundwater inflows, outflows and storage volumes, to inform the Site
Water Balance;
the likelihood of any indirect impacts from the development on nearby
alluvial aquifers;
the hydrogeological properties used in the groundwater modelling,
including the basement volcanics; and
the effectiveness of the groundwater management system;

e reporting procedures for the results of the monitoring program, including
notifying other water users of any elevated results;

e atrigger action response plan to respond to any exceedances of the
groundwater performance criteria, and repair, mitigate and/or offset any
adverse groundwater impacts of the development; and

e aprogram to periodically validate the groundwater model for the
development, including an independent review of the model every 5 years,
and at least annual comparison of monitoring results with modelled
predictions; and

(vi) a protocol to report on the measures, monitoring results and performance
criteria identified above, in the Annual Review referred to in condition E9.

Section 8.1.2

Section 9.4.2

Section 9

Section 9
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Table 1 (Cont.) Water Requirements from Development Consent (SSD-7480)
Section of WMP

Water Requirements Relevant to the WMP (Where Addressed or
Considered)

Water Management Plan (Cont.)

(viii)include a detailed performance and completion criteria for evaluating the
performance of the Water Management Plan, and triggering remedial action (if Sections 7 and 8.6
necessary).

B54. The Applicant must implement the Water Management Plan as approved by the

Planning Secretary.

REHABILITATION

Rehabilitation Objectives

B101. The Applicant must rehabilitate the site in accordance with the conditions imposed on
the mining lease(s) associated with the development under the Mining Act 1992. The

rehabilitation must be generally consistent with the proposed rehabilitation objectives Sections 2.1 & 2.3

described in the documents listed in condition A2(c) (and shown conceptually in the

figure in Appendix 6) and must comply with the objectives in Table 12.

Table 12: Rehabilitation Objectives

Enclosure 1

Feature Objective
All areas of . Safe, stable and non-polluting .
the site o Fit for the intended post-mining land use/s Section 7
affected by the | o  Establish the final landform and post-mining land use/s as soon as
development practicable after cessation of mining operations
° . Minimise post-mining environmental impacts
Areas . Establish/restore self-sustaining native open woodland ecosystems
proposed for . Establish local plant community types
native e  Establish:
ecosystem re- - riparian vegetation, within any diverted and/or re-established .
establishment creek lines and retained water features: Section 4.8
- habitat, feed and foraging resources for threatened fauna
species; and
- vegetation connectivity and wildlife corridors, as far as is
— reasonable and feasible
Areas . Establish/restore grassland areas to support sustainable agricultural
proposed for activities
agricultural o Use species found in the local area that are suitable for pasture
land production Section 4.4
. Achieve land and soil capabilities that are equivalent or better than pre-
mining
. Locate adjacent to surrounding agricultural land, where practicable
Final . Stable and sustainable for the intended post-mining land use/s
Landform . Integrated with surrounding natural landforms and other rehabilitated
landforms, to the greatest extent practicable
. Incorporate macro-relief and micro-relief and drainage features that
mimic natural topography and mitigate erosion, to the greatest extent
practicable Sections 4.4 & 4.5

. Maximum surface water drainage to the natural environment, excluding
final void catchment (i.e. free draining)

. Reduce highwall slopes to a maximum of 18 degrees (excluding slopes
below the post-mining sanding water level in any final void

. Minimise visual impacts, where practicable

Final void o Designed as long term groundwater sink to prevent the release of
polluting water into the surrounding environment, unless further mine
planning and the final landform design processes identify a more
suitable outcome for the final void (see condition B104)

. Optimise the size and depth of any final voids and ensure the final
landform is stable and non-polluting Sections 2.5.3,4.5& 4.8

. Minimise to the greatest extent practicable:

- the drainage catchment of final voids;
- any highwall instability risk
- the risk of flood interaction
. Maximise potential for beneficial reuse, where practicable

Surface . To be decommissioned and removed, unless the Resources Regulator
infrastructure agrees otherwise iti
of the . Structures over the Kamilaroi Highway to be demolished and removed, Refer to Condition B106
° development unless TINSW agrees otherwise
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Table 1 (Cont.) Water Requirements from Development Consent (SSD-7480)
Section of WMP

Water Requirements Relevant to the WMP (Where Addressed or
Considered)

Rehabilitation Objectives (Cont.)
Table 12 (Cont.): Rehabilitation Objectives
Feature Objective

Rehabilitation . Materials from areas disturbed under this consent (including topsoils,

materials substrates and seeds) are to be recovered, managed and reused as
rehabilitation resources, to the greatest extent practicable

. Maximise use of biosolids (or similar organic recycled material) to
enhance soil quality for revegetation

Refer to Condition B106

Water quality . Water retained on the site is fit for the intended post-mining land use/s .
. Water discharged from the site is suitable for receiving waters and fit Sections 4.9 & 4.10
for aquatic ecology and riparian vegetation

Community . Ensure public safety

. Minimise adverse socio-economic effects associated with mine closure

B102. The rehabilitation objectives in Table 12 apply to the entire site, including all landforms
constructed under either this consent or previous consents. However the Applicant is
not required to undertake any additional earthmoving works on landforms that have
been approved and constructed under previous consents.

Progressive Rehabilitation

B103. The Applicant must rehabilitate the site progressively, that is, as soon as reasonably
practicable following disturbance. All reasonable steps must be taken to minimise the
total area exposed at any one time. Interim stabilisation and temporary vegetation
strategies must be employed when areas prone to dust generation, soil erosion and Section 4
weed incursion cannot be permanently rehabilitated.

Note:  This condition does not prevent further disturbance at some later stage of the
development of areas that have been rehabilitated.

Refer to Condition B106

Table 2 Water Requirements from Approval Decision (EPBC 2016/7649)
Section of WMP

Water Requirements Relevant to the WMP (Where Addressed
or Considered)

Water Resources

1. For the protection of water resources, the approval holder must comply with State Refer to Table 1
development consent conditions B39 to B54 and B101 to B106.

2. The approval holder must ensure that there is no adverse effect on the function of a .

: Sections 7 & 8

water resource as a result of the action.

3. The approval holder must notify the Department in writing, within 2 business days, if
an application to modify State development consent conditions B39-B54 and B101- Enclosure 1
B106 is made.

4. The approval holder must notify the Department in writing, within 10 business days,
where State development consent conditions B39-B54 and B101-B106 have been Enclosure 1
modified.

5 The approval holder must include the following information in the Water Management

Plan required by State development consent condition B53:

a. management and mitigation strategies to minimise potential impacts to the EPBC
Act listed Murray Cod (Maccullochella peelii).

b. details of any chemical dust suppressants used. These details must include the
chemicals proposed for use, typical application rates, and an assessment of the
likelihood that the chemicals will enter the environment (e.qg. soil, groundwater or
surface water) and the potential persistence and toxicity to protected matters of
these chemicals or their breakdown products. Furthermore, if data on chronic Sections 2.6 & 4.6.4
toxicity to aquatic organisms is not available in respect of any chemical proposed
for use, the approval holder must include the results of direct toxicity assessments
undertaken in accordance with the Australian and New Zealand guidelines for
fresh and marine water quality, 2018 or any subsequent revision.

6. The approval holder must provide the Department with the final version of the Water

Management Plan required by condition B53 of the State development consent within Enclosure 1

10 business days of its approval by the NSW Planning Secretary.

Section 4.1
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Table 2 (Cont.) Water Requirements from Approval Decision (EPBC 2016/7649)
Section of WMP

Water Requirements Relevant to the WMP (Where Addressed
or Considered)

Water Resources (Cont.)

7. The approval holder must notify the Department within 2 business days of any
proposed changes to the final version of the Water Management Plan. If the NSW
Planning Secretary approves a revised version of the Water Management Plan, the
approval holder must provide the Department with the approved revised Water
Management Plan within 10 business days of its approval by the NSW Planning
Secretary.

Enclosure 1

8. In addition to the Groundwater Management Plan monitoring requirements specified in
condition B53 of the State development consent, the approval holder must:

a. Establish and maintain a network of groundwater monitoring bores designed to
detect changes in groundwater levels and include bores that are co-located or
paired with surface water monitoring sites to allow monitoring and analysis of GWMP (Appendix A)
groundwater-surface water interactions. These monitoring bores must be installed
prior to the commencement of mining operations.

b. Monitor groundwater levels in each bore (required under condition 8a) at least
once every 3 months, starting within one week of the commencement of mining
operations for the life of this approval.

c. Publish on the website all groundwater monitoring data from the bore network,
updated at least once every 3 months to include the most recent readings
available and maintain the data on the website for the life of this approval. The
monitoring data must include hydrographs for the bore network and explain what
the data means in relation to the groundwater performance measures specified in
the State development consent.

9. The approval holder must submit performance criteria and limits, relevant to
groundwater extraction impacts for the alluvial aquifer, for the Minister's approval. The
submission of the performance criteria and limits must be accompanied by evidence-
based justification of how they were derived from the results of monitoring, consider
groundwater-surface water connectivity, and are suitable to demonstrate condition 2 is
being achieved.

GWMP (Appendix A)

10. The approval holder must not commence groundwater extraction from the water
supply borefield until the performance criteria and limits have been approved by the GWMP (Appendix A)
Minister in writing.

11. If, at any time during the period for which this approval has effect, the approval holder

detects an exceedance of any approved limit required under condition 9 the approval
holder must notify the Department of the exceedance within 2 business days of
detecting the exceedance.

12. If, at any time during the period for which this approval has effect, the approval holder
detects an exceedance of an approved limit required under condition 9, the approval
holder must cease groundwater extraction from the water supply borefield within
2 business days.

13. If the approval holder has been required to cease groundwater extraction pursuant to
condition 12, the approval holder must:
a. provide information including monitoring data that identifies the likely cause of the
exceedance of the approved limit;

GWMP (Appendix A)

b. consider the effect of the current condition of the water resource on the utility of
the water resource for associated users; and

c. ifthe likely cause is identified as a component of the action, propose measures to
mitigate and manage any impacts to any associated users, ensuring that the utility
of the water resource for associated users is not effected.

14. The approval holder must not recommence groundwater extraction until the
information required in condition 13 has been approved by the Minister in writing. The
approval holder must implement the approved mitigation and management measures.

As stated in Condition B53(d)(ii), Schedule 2 of Development Consent (SSD-7480) (Table 1), this WMP
has been prepared to consider and address the recommendations for surface and groundwater
monitoring programs by the Commonwealth Independent Expert Scientific Committee on Coal Seam
Gas and Large Mining Development (IESC) (IESC 2018-099: Vickery Extension Project (EPBC
2016/7649 and SSD-7480) — Expansion) (Table 3).
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Table 3 Recommendations for Surface and Groundwater Monitoring Programs

(EPBC 2016/7649 and SSD-7480)

Monitoring Recommendations Relevant to the WMP

Section of WMP

(Where Addressed

Summary

or Considered)

The IESC has identified areas in which additional work is required to assess the materiality of
impacts, as detailed in this advice. These are summarised below. ...

Monitoring of surface water quality should be improved by increasing the
frequency of monitoring and the range of analytes.

Sections 3.3 & 8.1

Groundwater (Monitoring)

2. The IESC has a number of suggested improvements for mitigation and management of
potential impacts from the proposed project. These are discussed below.
a.

The proponent proposes a groundwater monitoring program using the existing
monitoring network. It is unclear from the documentation provided which bores
will be monitored. There is a large number of bores shown in Figure 16 (EIS,
Appendix A, p. 87), and it may be unnecessary for the proponent to monitor all
the bores shown. Bores which will be monitored, and the parameters to be
measured, need to be clearly identified so that it can be determined that the
spatial and depth coverage will be suitable. The locations for the two proposed
bores to monitor for leaching from the Western Emplacement should also be
clearly identified so it can be determined if these bores will be sufficient.

If the proposed borefield is installed, then additional monitoring bores (with
monitoring at multiple screened depths) will need to be installed to monitor
potential impacts in both the Upper Namoi Alluvium and the Maules Creek
Formation in the vicinity of the borefield.

Groundwater quality monitoring is proposed; however, the parameters to be
analysed are limited to several physico-chemical parameters, major ions and
five metals/metalloids (aluminium, arsenic, molybdenum, selenium and iron).
Hydrocarbons and additional metals should be monitored, particularly as the
groundwater quality data and the geochemical analysis results (discussed
further in the response to Question 2) show that concentrations of some metals
could be or are already elevated (compared to ANZG 2018 guideline values for
aguatic ecosystem protection). Additional parameters to be monitored should
include: boron, copper, lead, antimony, tin, zinc, silver, cobalt, nickel and
mercury.

Only pH and electrical conductivity (EC) are proposed to be monitored in
groundwater twice yearly, with other parameters monitored once annually.
Groundwater quality monitoring for all parameters should occur more frequently
than annually (at least seasonally for all parameters and potentially
continuously for EC and temperature in the water table aquifer) given the high
value of the Upper Namoi Alluvial aquifer and the large number of users.

The groundwater monitoring plan, when developed, should include appropriate
site-specific level and water quality guideline values and triggers. The plan
should also include a trigger action response plan (TARP) which clearly
outlines the actions and responses that will be taken, in a timely manner, when
a trigger value is exceeded.

Groundwater ultimately discharges to local surface water systems in the project
region. As such, relevant water quality objectives should include the 95%
species protection guideline values for slightly to moderately disturbed aquatic
ecosystems as outlined in ANZG (2018) and not only for stock and domestic,
and irrigation objectives. When developing water quality objectives for
groundwater for the project, these aquatic species protection guideline values
need to be considered and the most conservative guideline values for each
contaminant (either aquatic ecosystem, stock and domestic or irrigation) used
The frequency of monitoring for groundwater levels could be increased from
quarterly manual observations through the use of data loggers. This could
improve future groundwater models by identifying any variations in recharge
assumptions, confining conditions within shallow layers and verifying specific
storage values.

Monitoring should continue post-mining given that the extent and magnitude of
groundwater drawdown will continue to increase post-mining.

GWMP (Appendix A)

GWMP (Appendix A)

GWMP (Appendix A)

GWMP (Appendix A)

GWMP (Appendix A)

GWMP (Appendix A)

GWMP (Appendix A)

GWMP (Appendix A)
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Table 3 (Cont.) Recommendations for Surface and Groundwater Monitoring Programs
(EPBC 2016/7649 and SSD-7480)

Section of WMP

Monitoring Recommendations Relevant to the WMP (Where Addressed
or Considered)

Surface Water (Monitoring)

5. ... Other identified potential issues are outlined below. The IESC has a number of
suggested improvements for mitigation and management of potential impacts from the
proposed project. These are discussed below.

a. The overburden and interburden are expected to contain enriched
concentrations of arsenic, silver, boron, antimony and selenium compared to
average crustal abundances. Under neutral to alkaline conditions, arsenic, Sections 3.4, 8.1 & 8.2
molybdenum and selenium will readily leach. Surface water monitoring should
include these metals.

b. If the overburden emplacement is constructed such that waste rock with higher
sulfur content is exposed for prolonged periods to the atmosphere and
moisture, acidic conditions could result. This could cause increased leaching of
arsenic, cobalt, nickel, lead, selenium and zinc. The proponent proposes to
blend waste rock and ensure that the surface layer (‘final lift") of the waste rock
emplacement does not contain any potentially-acid-forming material (EIS,
Appendix M, p. 32). The IESC considers that this should be effective in
mitigating the risk of acidification and associated acidic leaching. However,
surface water monitoring should include sampling for arsenic, cobalt, nickel,
lead, molybdenum, selenium and zinc to monitor for potential leaching.

c. Coal rejects will be disposed of on-site. A small proportion of the coal or coal
rejects may have a very low acid-neutralising capacity. Therefore, there is a risk
that some of the reject material may be acid-forming if exposed to oxidative
conditions (either aerial or through leaching). Concentrations of silver, arsenic,
mercury and selenium are high in the coal material and elevated concentrations
of molybdenum and selenium may also occur as these are readily soluble in the
expected neutral pH conditions. Surface water monitoring should include
sampling for these metals. ...

Sections 3.4, 8.1 & 8.2

Sections 3.4 and 8.1

2.1 NSW EP&A ACT 1979 — DEVELOPMENT CONSENT (SSD-7480)

The WMP has been prepared in accordance with the statutory requirements of Development Consent
(SSD-7480). While the structure of the WMP has been largely guided by the statutory requirements
prescribed in Condition B53, Schedule 2 of SSD-7480 (Table 1), the general management plan
requirements in Condition E4, Schedule 2 of the SSD-7480 have also been considered. Table 4
presents these requirements and indicates where each is addressed within this WMP.

Table 4 General Management Plan Requirements from Development Consent (SSD-7480)

Section of WMP

Management Plan Requirements Relevant to the WMP (Where Addressed
or Considered)

Management Plan Requirements

E4. Management plans required under this consent must be prepared in accordance with Section 2.6
relevant guidelines, and include where relevant: '
(&) summary of relevant background or baseline data; Section 3
(b) details of:
(i) the relevant statutory requirements (including any relevant approval, licence or Section 2
lease conditions);
(i) any relevant limits or performance measures and criteria; and
(iii) the specific performance indicators that are proposed to be used to judge the Refer to Condition B51
performance of, or guide the implementation of, the development or any (Tables 1 & 8)
management measures;
(c) any relg\_/ant commltments or recommendations identified in the document/s listed Section 2.1.1 and Table 3
in condition A2(c);
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Table 4 (Cont.) General Management Plan Requirements from Development Consent (SSD-
7480)

Section of WMP

Management Plan Requirements Relevant to the WMP (Where Addressed
or Considered)

Management Plan Requirements (Cont.)
(d) a description of the measures to be implemented to comply with the relevant
statutory requirements, limits, or performance measures and criteria;
(e) a program to monitor and report on the:
(i) impacts and environmental performance of the development; and Sections 8 & 9
(i) effectiveness of the management measures set out pursuant to paragraph (d);
(f) a contingency plan to manage any unpredicted impacts and their consequences
and to ensure that ongoing impacts reduce to levels below relevant impact Section 7
assessment criteria as quickly as possible;
(g) a program to investigate and implement ways to improve the environmental
performance of the development over time;
(h) a protocol for managing and reporting any:
(i) incident, non-compliance or exceedance of any impact assessment criterion or
performance measure; Section 9
(i) complaint; or
(iii) failure to comply with other statutory requirements;
(i) public sources of information and data to assist stakeholders in understanding Section 10
environmental impacts of the development; and
()) _a protocol for periodic review of the plan. Section 9.5

Sections 3t0 9

Section 8

On the 11t of December 2020, the Planning Secretary approved the progressive submission of
environmental management plans for VCM in accordance with Condition A25(a), Schedule 2 of SSD-
7480. Future revisions will be made to the WMP as and when required.

2.2 COMMONWEALTH EPBC ACT 1999 — APPROVAL DECISION (EPBC 2016/7649)

The WMP has been prepared in accordance with the statutory requirements of Approval Decision (EPBC
2016/7649) for water resources (Table 2). While the structure of the WMP has been largely guided by
the statutory requirements prescribed in Condition B53, Schedule 2 of SSD-7480 (Table 1), as well as
the general management plan requirements in Condition E4, Schedule 2 of the SSD-7480 (Table 4), the
standard administrative conditions in Part B of Approval Decision (EPBC 2016/7649) relating to
submission and publication of plans (Condition 27), annual compliance reporting (Condition 28), and
non-compliance and incident reporting (Conditions 29 and 30) are also considered. Table 5 presents
these requirements and indicates where each is addressed within this WMP.

Table 5 Standard Administrative Requirements from Approval Decision (EPBC 2016/7649)
Section of WMP

Standard Administrative Requirements Relevant to the WMP (Where Addressed
or Considered)

Submission and Publication of Plans

27. The approval holder must:
(a) submit plans electronically to the Department;
(b) unless otherwise agreed in writing by the Minister:
(i) publish each plan on the website within 20 business days of the date the plan
is approved by the Minister or of the date a revised action management plan is Section 9 and
submitted to the Minister or the Department, unless otherwise agreed to in Enclosure 1
writing by the Minister;
(i) publish the Water Management Plan on the website within 20 business days
of the date the plan is approved by the NSW Planning Secretary;
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Table 5 (Cont.) Standard Administrative Requirements from Approval Decision
(EPBC 2016/7649)

Section of WMP
Standard Administrative Requirements Relevant to the WMP (Where Addressed

or Considered)
Submission and Publication of Plans (Cont.)

(iii) exclude or redact sensitive ecological data from plans that are to be published
on the website or provided to a member of the public; and
(iv) keep plans published on the website until the end date of this approval.

Section 9 and
Enclosure 1

Annual Compliance Reporting

28. The approval holder must prepare a compliance report addressing compliance with
each of the conditions of this approval, including implementation of any management
plans and strategies required under the State development consent conditions that are
referred to in this approval, at the end of March every year, and covering compliance
for the previous calendar year or otherwise in accordance with another annual date
that has been agreed to in writing by the Minister. The approval holder must:

(a) publish each compliance report on the website within 20 business days following
the end of March each year;

(b) notify the Department by email that a compliance report has been published on
the website and provide the weblink for the compliance report within 5 business Section 9.2.1
days of the date of publication;

(c) keep all compliance reports publicly available on the website until this approval
expires;

(d) exclude or redact sensitive ecological data from compliance reports prior to
publishing each compliance report on the website; and

(e) where any sensitive ecological data has been excluded from the version
published, submit the full compliance report to the Department within 5 business
days of publication.

Note: Compliance reports may be published on the Department's website.

Reporting Non-Compliance

29. The approval holder must notify the Department in writing of any: incident, or non-
compliance with the conditions. The notification must be given as soon as practicable,
and no later than two business days after becoming aware of the incident or non-
compliance. The notification must specify:

(a) any condition which is or may be in breach; Sections 9.1 & 9.4

(b) a short description of the incident and/or non-compliance; and

(c) the location (including co-ordinates), date, and time of the incident and/or non-
compliance. In the event the exact information cannot be provided, provide the
best information available.

30. The approval holder must provide to the Department the details of any incident or non-
compliance with the conditions as soon as practicable and no later than 10 business
days after becoming aware of the incident or non-compliance, specifying:

(a) any corrective action or investigation which the approval holder has already taken
or intends to take in the immediate future;

(b) the potential impacts of the incident or non-compliance; and

(c) the method and timing of any remedial action that will be undertaken by the
approval holder.

Section 9.1 & 9.4

2.3 NSW MINING ACT 1992 — MINING TENEMENTS (CL 316, ML 1464, ML 1471,
ML 1718 & ML 1838)

This WMP has been prepared cognisant of the conditions listed in each of the mining leases CL 316,
ML 1464, ML 1471, ML 1718 and ML1838 including the prescribed requirements for a Mining Operations
Plan / Rehabilitation Management Plan.

2.3.1 Mining Operations Plan / Rehabilitation Management Plan

A Mining Operations Plan (MOP) will be prepared as required by mining tenements held und the Mining
Act 1992 including:
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e CL 316 — Condition 3;

e ML 1464 — Condition 2;
e ML 1471 — Condition 2; and
e ML 1718 — Condition 3.

As noted in Condition B106, Schedule 2 of SSD-7480 (Table 1), the Rehabilitation Management Plan
may be combined with the Mining Operations Plan, or similar plan, required under the mining lease(s)
granted for the development.

2.4 NSW POEO ACT 1997 — ENVIRONMENT PROTECTION LICENCE (EPL 21283)

The Vickery Coal Project at the VCM operates under EPL 21283, issued under Section 55 of the
Protection of the Environment Operations Act 1997 (POEO Act).

EPL 21283 currently authorises the carrying out of ‘scheduled development work’ at the premises
including:

e Establishment of material stockpile areas and associated roads, including minor earthworks,
erosion and sediment controls; temporary offices and amenities compounds.

e Minor adjustments to an existing power line.
e Survey works.

e Geotechnical investigations.

Table 6 summarises the monitoring, complaints handling and reporting requirements established in
EPL 21283 for the scheduled development work undertaken for VCM.?

Table 6 Relevant Requirements from EPL 21283

Section in this WMP
Condition Requirement (Where Addressed
or Considered)

P1.1 Weather Monitoring Section 3.1
L1.1 Except as may be expressly provided in any other condition of this licence, the
licensee must comply with section 120 of the Protection of the Environment Section 4.4.2

Operations Act 1997.

M1 Monitoring Records Section 8
M2 & M3 Recording of Pollution Complaints / Telephone Complaints Line Section 9.3
R1 Reporting Conditions Section 9

It is recognised that the scheduled activity scale prescribed in EPL 21283 is currently limited to a maximum of 0.5 Mtpa,
and in accordance with Condition A1.3 of EPL 21283 can only commence when the scheduled development work has
been completed and EPL has been varied to remove reference to scheduled development work.
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2.5 NSW WATER MANAGEMENT ACT 2000 - WATER ACCESS LICENCES
AND ASSOCIATED WATER SUPPLY WORKS & USE APPROVALS

2.5.1 Agquifer Interference Policy and Water Sharing Plans

The NSW Agquifer Interference Policy (AIP) (NSW Government, 2012) was developed as a component
of the NSW Government’s Strategic Regional Land Use Policy.

The AIP states that all water taken by aquifer interference activities needs to be accounted for within the
extraction limits set by the relevant Water Sharing Plan. The Water Management Act, 2000 makes it an
offence to “take” water without a water licence or in accordance with a lawful exemption. Under the
Water Management Act 2000, the following Water Sharing Plans (WSPs) apply to the Vickery Extension
Project at the VCM:

e Water Sharing Plan for the NSW Murray Darling Basin Porous Rock Groundwater Sources 2020;
e Water Sharing Plan for the Namoi and Peel Unregulated Rivers Water Sources 2012;

e Water Sharing Plan for the Upper Namoi and Lower Namoi Regulated River Water Sources 2016;
and

e Water Sharing Plan for the Namoi Alluvial Groundwater Sources 2020.

A description of each applicable Water Sharing Plan, including existing WALs held is provided below
and a collective summary including currently nominated works and use approvals provided in
Section 2.5.2. Relevant groundwater sources in the vicinity of VCM are shown in Figure 3.

Water Sharing Plan for the NSW Murray Darling Basin Porous Rock Groundwater Sources 2020

The open cut extent for VCM is located wholly within the Gunnedah-Oxley Basin MDB Groundwater
Source under the Water Sharing Plan for the NSW Murray Darling Basin Porous Rock Groundwater
Sources 2020.

An aquifer water access licence (WAL) for 600 Unit Shares (WAL 36576) is currently held for VCM in
the Gunnedah-Oxley Basin MDB Groundwater Source.

Water Sharing Plan for the Namoi and Peel Unregulated Rivers Water Sources 2012

The Water Sharing Plan for the Namoi and Peel Unregulated Rivers Water Sources 2012 applies to the
unregulated water sources in the Namoi basin which comprise sources that are dependent on rainfall
and natural river flows, rather than water discharged from dams, and associated alluvial groundwater
systems.

The WSP provides for the sharing of water between the environment, town water supplies, basic
landholder rights and commercial uses of water. The volume of water available to meet all competing
environmental and extractive needs varies on a yearly and daily basis, depending on the weather, river
flows and aquifer characteristics.

With regard to surface water, the Project is located wholly within the Bluevale Water Source under the
Water Sharing Plan for the Namoi and Peel Unregulated Rivers Water Sources 2012. The WSP applies
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to all such water sources in the vicinity of the VCM, with the exception of the Namoi River itself which is
discussed separately below.

As outlined in Sections 4.1 to 4.8, the site water management system has been designed to minimise
capture of clean water in the mine water management system through the installation of clean water
diversions in a staged manner.

Water Sharing Plan for the Upper Namoi and Lower Namoi Regulated River Water Sources 2016

The VCM falls within the Lower Namoi Regulated River Water Source for the purpose of the Water
Sharing Plan for the Upper Namoi and Lower Namoi Regulated River Water Sources 2016. The Lower
Namoi includes the regulated river sections downstream of Keepit Dam to the Barwon River.

The WSP provisions regulate water for the river's environmental needs, its ecological processes and
direct how water available for extraction is to be shared. The WSP also sets rules for the management
of WALs, water allocation accounts, the trading of or dealings in licences and water allocations, the
extraction of water, the operation of dams and water flow management.

The WSP provides for domestic and stock rights and native title rights — both forms of basic landholder
rights which allow some extraction of water from the river without a WAL. All other water extraction, other
than for basic landholder rights, must be authorised by a WAL. Each WAL specifies a share component.
The share components of specific purpose licences, such as local water utility and domestic and stock
use, are expressed in ML/year. The share components of licences such as high security, general
security and supplementary WALSs are expressed as a number of unit shares.

This WSP is relevant to VCM with respect to licensed extraction from the Namoi River. Current water
access licences (WALSs) held in the Lower Namoi Regulated River Water Source are summarised in
Table 7.

A subtotal of 1832 Unit Shares are currently held in the Lower Namoi Regulated River Water Source for
VCM. Corresponding nominated works and use approvals are summarised in Table 7.

Water Sharing Plan for the Namoi Alluvial Groundwater Sources 2020

The VCM is located on the boundary of the Upper Namoi Zone 4 Namoi Valley (Keepit Dam to Gin’'s
Leap) Groundwater Source, defined by the Water Sharing Plan for the Namoi Alluvial Groundwater
Sources 2020.

The WSP outlines the basis for groundwater sharing, including requirements for extraction under WALS,
environmental water provisions, rules for managing access licences and the management of any local
impacts. The latter includes consideration of the distance between any new water supply bores and
neighbouring bores, property boundaries and environmental features such as rivers and wetlands.

Current aquifer water access licences (WALS) held for VCM in the Upper Namoi Zone 4 Namoi Valley
(Keepit Dam to Gin’s Leap) Groundwater Source are summarised in Table 7.
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A subtotal of 393 Unit Shares in the Upper Namoi Zone 4 Namoi Valley (Keepit Dam to Gin's Leap)
Groundwater Source are currently held for VCM. Corresponding nominated works and use approvals
are summarised in Section 2.5.2.

2.5.2 Summary of Water Access Licences, Nominated Works and Use Approvals

A summary of Water Access Licences, Nominated Works and Use Approvals held for VCM is provided
in Table 7. Several of the licenses are currently in use at the Gunnedah CHPP, however they will be
transferred to VCM works approvals at the cessation of operations at the Gunnedah CHPP (when the
VCM CHPP commences operation).

In addition to these licenses, VCM will actively trade water allocations each year.

Table 7 Summary of Water Access Licences, Nominated Works and Use Approvals

WAL Entitlement

HERT SR No. (Unit Shares)

Category / Nominated Works and Use

Gunnedah-Oxley Basin - . B
MDB Groundwater Source 36576 600 Aquifer “passive take" / Works 90MW933092
I *
12645 35 Aquifer / Works 90CA807002
12651 52
Upper Namoi Zone 4, Aquifer / Works 90CA807002
Namoi Valley 12653 166
(Keepit Dam to Gin’s
Leap) 12701 20 Aguifer “passive take” / To be assigned to 90MW833083*
12731 3 Aquifer “passive take” / To be assigned to 90MW833083*
12715 75
Aquifer / Works 90CA807002*
12724 45
Total Zone 4 393
16034 50 High Security / Works 90CA801779*
Lower Namoi Regulated 9 y
River Water Source 14936 1,056 General Security / Works 90CA801779*
2577 144 General Security / Works 90CA801779
Lower Namoi Regulated .
River Water Source 2682 486 General Security/ Works 90CA801779
General Security “passive take”/ To be assigned Works
13051 96 90MW833084*
Total High and General 1,832
Security

* application to assigh WAL to the works approval required prior to use
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Figure 3 Relevant Groundwater Sources
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2.5.3 Floodplain Management Plan

The Floodplain Management Plan for the Upper Namoi Valley Floodplain 2019 (FMP) was made under
Section 50 of the Water Management Act, 2000 and commenced on 7 June 20193. The FMP will have
effect for 10 years. The objectives of the FMP are as follows:

(a) to facilitate the orderly passage of floodwaters through the Upper Namoi Valley Floodplain;
(b) to minimise the risk to life and property from the effects of flooding;

(c) to maintain flood connectivity to wetlands, other floodplain ecosystems, and areas of groundwater
recharge;

(d) to contribute to the protection of the ecological assets and values of the Upper Namoi Valley
Floodplain; and

(e) to contribute to the protection of cultural, heritage and spiritual features of the Upper Namoi Valley
Floodplain that are significant to Aboriginal people and other stakeholders.

The FMP defines management zones for the Upper Namoi Valley and can be viewed online as a spatial
map: https://trade.maps.arcgis.com/apps/webappviewer/index.html?id=7e127541b154435b912368704615f665

In accordance with Condition B48, Schedule 2 of SSD-7480, VCM will demonstrate to the satisfaction
of the Planning Secretary that the design and construction of the Vickery Extension Project, including
the Project Rail Spur and Kamilaroi Highway Overpass, is consistent with the objectives of the FMP,
and minimises flooding and scouring impacts through flood assessment of the detailed design as
prescribed in Condition B49, Schedule 2 of SSD-7480 (including the recommendations of the Vickery
Coal Extension Project — Further Peer Review of Flood Assessment [WMA Water, 2020]). As defined
in Table 8 of SSD-7480, the water management performance measure for the design and construction
of the Project Rail Spur and Kamilaroi Highway Overpass will be such that infrastructure will not cause
significant increased flooding, in particular increased affluxes and velocities at key locations,
redistribution in and around the overpass, and flood levels at residences.

Flood protection levees will be designed, installed and maintained to meet the water management
performance measures defined in Table 8 of SSD-7480 to protect mining areas from a probable
maximum flood (PMF) event (by Namoi River inundation) and ensure no increased flooding impacts on
roads or privately-owned land. As per the VEP EIS, no flood protection levees are required for the Namoi
River PMF. As described in Section 4, flood protection levees will also be designed by a suitably qualified
person and installed and maintained to protect the infrastructure area and south-western corner of the
development affected by local flooding up to at least the 1% AEP event from Stratford Creek and South
Creek. The permanent clean water diversion system will be designed, installed and maintained to
capture and convey the 100 year ARI flood event (1% AEP peak discharge).

8 The FMP replaced the Blackville Floodplain Management Plan 2003, Caroona - Breeza Floodplain Management Plan
2006, Carroll to Boggabri Floodplain Management Plan 2006, Lower Coxs Creek Floodplain Management Plan 2013, Upper
Coxs Creek Floodplain Management Plan 2005, Upper Yarraman Creek Floodplain Management Plan 2006 and the Warrah
Creek Floodplain Management Plan 2012 which were repealed under Section 45 of the Water Management Act, 2000.
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2.6 GUIDELINES

Key guidelines which are relevant to the preparation and implementation of this WMP include:

e ANZG 2018, Australian and New Zealand Guidelines for Fresh and Marine Water Quality,
Australian and New Zealand Governments and Australian state and territory governments.
Available at www.waterguality.gov.au/anz-quidelines;

e Department of Environment and Climate Change, Managing Urban Stormwater: Soils and
Construction — Volume 2E Mines and Quarries, June 2008;

e Department of Environment and Conservation, Approved Methods for the Sampling and Analysis of
Water Pollutants in NSW, March 2004;

e NSW Department of Housing, Managing Urban Stormwater: Soils and Construction — Volume 1, 4t
Edition (the “Blue Book”), 2004;

o Draft, Water Reporting Requirements for Mines, Major Projects Assessment Unit, Department of
Water and Energy; and

e NSW Water Quality and River Flow Objectives (DEC, 2006).
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3 BACKGROUND AND BASELINE DATA

3.1 METEOROLOGICAL AND CLIMATE DATA

VCPL will operate an on-site meteorological monitoring station for VCM, in accordance with Condition
B38, Schedule 2 of SSD-7480 that records 15-minute averages of wind speed and direction,
temperature, rainfall and relative humidity. Site recorded meteorological information will be summarised
and presented in each Annual Review (Section 9.2.1).

In accordance with PA Condition B53 e) the information captured at the on-site meteorological
monitoring station will be used to augment existing datasets including:

e Annual review as part of water balance model updates and reporting as part of the Annual Review;
e Periodic reviews of trends when revising the WMP;

e Reviewing and revising groundwater model validation [Appendix A]) and considered as part of
sensitivity analysis of variations from climate projections and trends (Every 5 years).

Mean annual rainfall records at nearby Bureau of Meteorology (BoM) weather stations are summarised
in Table 8.

Table 8 BOM Weather Stations Near the VCM

Mean Annual

Station Number Station Name Start Date End Date el ()
54021 Barraba (Mount Lindsay) 1 Jan 1886 31 Mar 2012 979.9
54024 Barraba (Log Cabin) 1 Jan 1966 31 August 2016 667.1
55024 Gunnedah Resource Centre 1 Jan 1948 30 June 2019* 632.9
55076 Boggabri (Kanownda) 1 Jan 1899 31 December 2021* 575.5
55044 Boggabri (Retreat) 1 Mar 1899 30 October 2022* 583.4

Source: BOM (2022)
* Open

3.2 SURFACE HYDROLOGY AND DRAINAGE NETWORKS

The existing surface water and groundwater environments are described in detail in the Environmental
Impact Statement (EIS) (WHC, 2018). Baseline data for surface water is presented in this section.

3.2.1 Regional Drainage Network

The Namoi River catchment is part of the Murray-Darling Basin. The Namoi River is a tributary of the
Barwon River that ultimately flows to the Murray-Darling River System.
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The Namoi River catchment is bounded by the Great Dividing Range in the east, the Liverpool Ranges
and Warrumbungle Ranges in the south, and the Nandewar Ranges and Mount Kaputar to the north.
Major tributaries of the Namoi River include Cox’s Creek and the Mooki, Peel, Cockburn, Manilla and
Macdonald Rivers, all of which join the Namoi River upstream of Boggabri. The catchment area of the
Namoi River to Boggabri is approximately 22,600 km? (Advisian, 2018).

Flow in the Namoi River is regulated by three major water storages (Figure 4):

e Keepit Dam — constructed on the Namoi River upstream of the Peel River confluence in 1960 with
a storage capacity of 427,000 ML.

e Chaffey Dam — constructed on the Peel River upstream of Woolomin in 1979 with a storage
capacity of 62,000 ML.

e Split Rock Dam — constructed on the Manilla River in 1988 with a storage capacity of 397,000 ML.

Water is released from these major water storages for irrigation, industrial and domestic/urban
requirements and as environmental flows in the Namoi River catchment.

The closest gauging station to the Vickery Extension Project at the VCM on the Namoi River is located
at Boggabri (419012), just upstream of the Bollol Creek confluence with the Namoi River (Figure 4).
Streamflow in the Namoi River at Boggabri is characterised by strong flow persistence with flows
exceeding 1.6 ML/day on 95% of days. Zero flow is recorded on 1.4% of days. Over the full period of
available data, streamflow in the Namoi River at Boggabri has a median of 403 ML/day and an average
of 1,695 ML/day (Advisian, 2018).

3.2.2 Local Drainage Network

The Vickery Extension Project at the VCM is largely located within the Stratford Creek and Driggle
Draggle Creek catchments, which ultimately flow into the Namoi River south of Boggabri (Figure 5).
Areas to the south-west of the Vickery Extension Project drain directly to the Namoi River catchment.

The Project rail spur traverses the flatter land south-west of the Project mining area associated with the
Namoi River floodplain, including Stratford Creek and Deadmans Gully (Figure 6).

Project Mining Area Sub-Catchments

The Driggle Draggle Creek sub-catchment has a catchment area of 203 km? and the Stratford Creek
sub-catchment has a catchment area of 63 km2. No flow gauges are located on any of the ephemeral
watercourses.

Driggle Draggle Creek

Driggle Draggle Creek flows in a westerly direction to the north of the Project mining area and is an
ephemeral watercourse that receives baseflow recharge in its headwaters (to the north-east of the
Project).

Unnamed ephemeral drainage paths that flow through the Project mining area (referred to as the north
drainage line, the north-west drainage line and west drainage line) ultimately join Driggle Draggle Creek
to the north of the Project (Figure 5).
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Driggle Draggle Creek enters Barbers Lagoon to the north-west of the Project, which eventually flows
into the Namoi River (Figure 5).

Stratford Creek

Stratford Creek is an ephemeral watercourse that flows in a westerly direction before flowing into the
Namoi River. The watercourse runs in an east-west direction parallel to the southern extent of the Project
mining area (Figure 5). At the confluence with South Creek, Stratford Creek is a fourth order stream.

South Creek

South Creek is an ephemeral watercourse that drains the southern portion of the Vickery State Forest
and flows in a southerly direction between the open cut extent and the secondary infrastructure area
(Figure 5). South Creek joins Stratford Creek south west of the secondary infrastructure area and is a
fourth order stream.

North-West Drainage Line

The north-west drainage line is an ephemeral watercourse that drains the western part of the Vickery
State Forest in a north-westerly direction across the Project mining area (Figure 5). The North West
drainage line receives flow from the west drainage line before joining Driggle Draggle Creek to the north-
west of the Project. After the confluence with the west drainage line the watercourse becomes a fourth
order stream.

West Drainage Line

The west drainage line drains from the central portion of the Project mining area in a north-westerly
direction before joining the north-west drainage line (Figure 5). Immediately prior to this confluence, the
west drainage line is a third order stream.

North Drainage Line

The north drainage line drains from the north eastern portion of the Project mining area in a north
westerly direction (Figure 5). The north drainage line joins Driggle Draggle Creek to the north of the
Project and is a third order stream.
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Figure 4 Namoi Catchment and Liverpool Plains Sub-Catchment

Page 24
Uncontrolled copy when printed Refer to intranet for latest version



VICKERY COAL MINE Document Owner: VCPL
Issue: 1.2
M Aﬁﬁ\élERﬁgzﬂTEg;rg#EM Last Revision Date: August 2023
Date Printed: 22 August 2023

WHC_PLN_VCM_WATER_MANAGEMENT_PLAN

Figure 5 Regional Surface Water Sites
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Figure 6 Local Hydrology
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3.2.3 Streamflow Data

WaterNSW records streamflow at the Boggabri gauge (419012), just upstream of the Bollol Creek

confluence with the Namoi River. Gauge details are provided in Table 9. VCPL do not operate any
streamflow gauges for VCM.

Table 9 Available Streamflow Data on Namoi River

Stream Gauge name Gauge Catchment Period of

number area (km?) record
Namoi River Boggabri 419012 22,600 1911 -

Figures 7 and 8 show a time series of daily flow and ranked daily flow (data taken from
http://www.bom.gov.au/waterdata/) for the Boggabri gauge in the Namoi River.
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Figure 7 Daily Mean Discharge, Namoi River at Boggabri (Gauge No. 419012)
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Figure 8 Ranked Flow Plot, Namoi River at Boggabri (Gauge No. 419012)

3.2.4 Riparian and Channel Condition

Eco Logical Australia (2018) conducted a riparian condition assessment using a modified version of the
Riparian, Channel and Environmental (RCE) Inventory (Paterson, 1992), which was modified for
Australian conditions (Chessman et al., 1997). Descriptors included width and condition of the riparian
zone, surrounding land use, extent bank erosion, stream width, water depth, occurrence of pools, riffles
and runs, sub-stratum type, presence of snags and woody debris, in-stream and emergent macrophytes,
algae and barriers to fish passage. The total score for each site was derived by summing the score for
each descriptor and calculating the result as a percentage of the highest possible score. Assessment
was conducted at four locations, with scores determining that at three sites the conditions were very
good, and at one site the conditions were excellent. Immediate riparian zones along the Namoi River
were dominated by native vegetation consisting of mature river red gum, and had only minor impacts
from human activities. Consequently, there was sufficient in-stream structure provided by snags and
large woody debris.

The habitat assessment conducted at multiple locations along the Namoi River identified riparian
vegetation on the western bank with woody debris, generally complex habitat, shading, bars of sand
and gravel, cattle activity, occasional weeping willow and steep banks.
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The stream bed generally consisted of sand, gravel or bedrock. Lateral bars occur regularly along the
river, though were not present at all sites. Pools were common at most sites, and undercut banks and
tree roots often made steep edges along the river during high flow.

A habitat assessment was conducted at Driggle Draggle Creek which concluded the creek bed consisted
of dry or drying mud, with relatively flat bed topography. The surrounding land was highly modified with
no woody vegetation growing over the main channel, limited shading and scarce debris.

3.2.5 Surface Water Users

As described in Section 2.5.1, the Project is located within the Bluevale Water Source under the WSP
for the Namoi Unregulated and Alluvial Water Sources 2012. The Namoi River in the vicinity of the
Project is located within the Lower Namoi Regulated River Water Source under the WSP for the Upper
Namoi and Lower Namoi Regulated River Water Sources 2016.

Surface water users in the region are predominantly associated with the regulated Namoi River, and to
a lesser extent, the unregulated Namoi water sources.

3.2.6 Namoi River Floodplain

The Namoi River adjacent to the Project is characterised by a 50 metre (m) to 70 m wide main channel
meandering along a lower terrace floodplain approximately 500 m to 1,200 m wide. The lower terrace
floodplain cuts through the greater Namoi River floodplain that varies in width from 6 km to 11 km.

The catchments of local drainages (e.g., Driggle Draggle Creek and Stratford Creek) generally flood
independently of the greater Namoi River floodplain and are potentially affected by backwater from the
Namoi River at their downstream ends.

Floodwater overflowing from the Namoi River onto the western floodplain drains in a westerly direction
to Deadmans Gully. Deadmans Gully converges with Collygra Creek, which eventually drains to the
Namoi River south of Boggabri. Floodwater overflowing onto the eastern floodplain to the south of the
VCM drains in an unconfined manner until it drains into Stratford Creek.

3.2.7 Namoi River Design Flood Discharges

A flood frequency analysis was undertaken of the 130 years (1864 to 2021) of recorded and inferred
stream flow data from the Namoi River stream gauge at Gunnedah (gauge number 419001) to estimate
the 20%, 5% and 1% Annual Exceedance Probability (AEP) design discharges (WRM, 2023).

The estimated peak discharge for the 1955 flood event, which was one of the largest historical events
on record, was included in the flood frequency analysis. While recorded stream gauge data was not
available for 1955, the peak flow for the 1955 flood event was derived by WRM (2023) by converting the
recorded peak water level to a stream discharge using the currently available rating curve for the gauge.
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Table 10 shows the predicted peak discharges for the 20%, 5% and 1% AEP and the extreme design
flood events, as well as the peak discharges for two historical flood events (1955 and 1998) as originally
presented in WRM (2023). Updated Namoi River flood studies are currently in progress as part of
detailed design of the Project Rail Spur (WRM, 2023).

The initial construction phase and early mining is not located within the 1% AEP flood extent of Stratford
Creek or the PMF of the Namoi River. Therefore, no flood protection structures are required. The WMP
will be updated to document any flood protection structures required in future stages of the mine.

3.2.8 Project Rail Spur
In accordance with PA Condition 48 and 49 The operation shall ensure that:

e the design and construction of the project, including the Project Rail Spur and Kamilaroi Highway
overpass, is consistent with the objectives of the Floodplain Management Plan for the Upper Namoi
Valley Floodplain 2019, to the satisfaction of the Planning Secretary.

e the Project Rail Spur, Project Rail Spur bridges and any upgrade to the haul road must be
designed and constructed to minimise flooding and scouring impacts, in consultation with BCD and
consistent with the recommendations of the Department’s flood peer review.

e Prior to construction of the Project Rail Spur or any upgrades to the haul road, the Proponent shall
undertake a flood assessment of the detailed design to confirm there would be minimal impacts as
predicted in the documents listed in condition A2(c).

The Flood Study Stage 1 SSD-7480-PA-48 and detailed design of the rail spur is currently under
consultation with the Department and will be included in future updates of the WMP.

Table 10 Historic and Design Event Peak Flood Discharges for the Namoi River (WRM, 2023)

| Peak Discharge (m?3s) ‘

Event
20% AEP Design 959
1998 Historic 2,633
5% AEP Design 2,917
1% AEP Design 7,689
1955 Historic 9,030
Extreme (3 x 1% AEP) Design 23,067
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Figure 9 Namoi River Floodplain Depths and Extents for the 1% AEP Event

3.3 SURFACE WATER QUALITY

3.3.1 Regional Surface Water Resources

The Namoi River, and its associated floodplains and fringing lagoons, are the regional surface water
resources of relevance to the Project.

Figure 5 shows the existing regional surface water quality monitoring sites in the vicinity of the Project.

Water quality of the Namoi River is generally characterised by moderate alkalinity and elevated electrical
conductivity (EC) relative to Australian and New Zealand Environmental and Conservation Council
(ANZECC) and Agriculture and Resource Management Council of Australia and New Zealand
(ARMCANZ) (2000) guideline trigger values for aquatic ecosystems (Table 11).
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Table 11 Summary of Regional Average Water Quality Data

Location

(refer Figure 5)

Parameter®

Turbidity

H EC Alkalinity
P (uSlcm) (mglL)

(NTU)

Total

Nitrogen

mg/L
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Total

Phosphorus

mg/L

Namoi River (and Lagoons)
Gunnedah (419001) 8.06 497 204 67.3 0.72 0.14
Barbers Lagoon (downstream of
Bollol Creek) (41910214) 7.70 348 - 304
Driggle Draggle Creek at Boggabri ) )
(41910271) 6.99 17
ANZECC/ARMCANZ (2000) Guideline Trigger Values
Aquatic Ecosystems [Default] 6.5-75 30 - 350 - 2-25 0.25 0.02
Primary Industries [Default] 5.0-9.0 - -
Livestock Drinking Water [Default] - 3,125~ - -

NTU = nephelometric turbidity unit.
n Sample counts for each parameter varies for each location.
~ Equivalent to 2,000 mg/L TDS with a conversion factor of 1.5625 applied.

The Current water accounts and water quality for the Namoi River subregion (Product 1.5 for the Namoi
River subregion from the Northern Inland Catchments Bioregional Assessment) (Pena- Arancibia et al.,
2016) concludes the following with respect to surface water quality in the Namoi River:

e The ANZECC/ARMCANZ default trigger value for EC for the protection of aquatic ecosystems is
frequently exceeded.

e The mean daily turbidity in the Namoi River (according to NOW [NOW DI Water] gauging station
records) of 141 NTU exceeds the ANZECC and ARMCANZ (2000) trigger value for aquatic
ecosystems.

e There is a lack of data on the presence of heavy metals, trace elements and hydrocarbons.

EC values in the Namoi River at Gunnedah (419001) ranged between 200 micro Siemens per centimetre
(MS/cm) and 900 uS/cm every year between 2001 and 2011 and there is no significant trend to the data
(Schlumberger Water Services, 2011).

Average total nitrogen and total phosphorous concentrations are also elevated relative to ANZECC and
ARMCANZ guideline trigger values for aquatic ecosystems. Phosphorous and nitrogen are sourced from
effluent, agricultural runoff and in-stream processes (Schlumberger Water Services, 2011).

Highest turbidity values are recorded in the lower sections of the Namoi River (Schlumberger Water
Services, 2011). Most sediment is derived from disturbance within catchments, stream bed and bank
erosion, or direct access by livestock (Thoms et al., 1999). As stated in Schlumberger Water Services
(2011):
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In summary the early studies, including Nancarrow (1998), concluded that prior to 2000, the
chemical water quality of the Namoi River system was generally moderate to poor, with high
levels of nutrients, areas contaminated by agricultural chemicals, and areas with on-going
salinity problems. While trends for parameters such as salinity, turbidity and nutrients varied in
the short term, longer term trends showed little signs of a decline through time.

Surface water quality data between 2002 and 2007 has been analysed in a study carried out by the
NOW (now DPI Water) in the Namoi catchment, (Mawhinney, 2011) with the following relevant
conclusions:

e EC values typically exceeded default trigger levels for the protection of aquatic ecosystems but
were suitable for irrigation, stock and domestic consumption;

o turbidity levels increased with distance down the catchment and are predicted to fall as beds and
banks are stabilised; and

¢ high total phosphorous and nitrogen were detected, although there was no corresponding
significant growth of blue/green algae.

3.3.2 Local Surface Water Resources
Local water quality data is available from the following sources (Table 4):

e Approved Mine and Project surface water quality monitoring conducted by WHC in the immediate
vicinity of the Project (WHC, 2018);

e the original VCM EIS (Vickery Joint Venture, 1986); and

e publicly available documentation containing details of water quality monitoring conducted at nearby
mine sites.

The results of 75 surface water quality samples collected by Whitehaven for the Project mining area are
presented in the Vickery Extension Project Surface Water Assessment (Advisian, 2018). Opportunities
to sample have been limited because the watercourses in the vicinity of the Project (with the exception
of the Namoi River) are ephemeral.

Figure 5 shows existing local surface water monitoring sites and sample locations in the vicinity of the
Project.

A summary of the water quality monitoring conducted for the Project, for upstream monitoring locations
at other mine sites in the region, as well as the original VCM EIS (Vickery Joint Venture, 1986) is
presented in Table 12.

In accordance with PA condition B52 f), VCM utilises existing data from nearby mines to build on existing
monitoring programs, where practical. As shown in Table 12, data from the following operations has
been utilised to develop local water quality data:

e Site BCU which is data collected by Tarrawonga Coal Mine;
e Site SW2 which is data collected by Boggabri Coal Mine; and
e Site WW11 which is data collected by Canyon Coal Mine.
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Table 12 Summary of Local Average Water Quality Data

Location
(refer Figure 5)

EC (uS/cm)

Parameter”
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TSS (mg/L)

Average of all Water Quality Monitoring Results

Historical project monitoring sites (Local drainage) 7.0 73 42
1986 EIS monitoring sites (Namoi River, Statford Creek, Driggle 8.1 456 77
Draggle Creek)
Site WW11 (Driggle Draggle Creek) 7.1 96 109
Site BCU (Back Creek near Tarrawonga Coal Mine) 7.0 169 164
Site SW2 (upstream of Boggabri Coal Mine) 7.1 98 95
ANZECC/ARMCANZ (2000) Guideline Trigger Values — Aquatic 6.5_ 7.5 30 — 350
Ecosystems

TSS = Total Suspended Solids

n Sample counts for each parameter varies for each location and are provided in Appendix B.

* Value for NSW Upland Rivers (>150 metres Australian Height Datum (m AHD).

3.4 WASTE ROCK (SPOIL) CHARACTERISATION AND MANAGEMENT OF
POTENTIALLY ACID-FORMING MATERIALS

A Geochemistry Assessment was conducted by GEM (2018) for VCM and concluded:

e The majority of the overburden and interburden spoil generated would generally be expected to have
a low sulfur content and be non acid forming (NAF).

e A small quantity of overburden was identified as containing increased sulfur concentrations but with
low acid generating capacity. These spoil materials are anticipated to produce acid conditions only if
left exposed to the atmosphere for a number of years.

e Some interburden material (typically mudstone) was identified as containing increased sulfur
concentrations and higher acid generating capacity. Blending of the spoil material during excavation,
transport and dumping is expected to produce an overall NAF material.

e The rejects material is typically expected to be NAF. A small proportion of the rejects are likely to
have a very low acid neutralising capacity and as such there is a risk that some of these materials
will be potentially acid forming. However, due to the low total sulfur content, any potentially acid
forming coal rejects are expected to only have a low capacity to generate acid.

e The overburden, interburden and coal rejects material contain metal enrichment compared to
average crustal abundance, with arsenic, molybdenum and selenium relatively soluble in waste rock
and coal reject samples. [Note: monitoring for these parameters is proposed as outlined in Table 3]

Management of waste rock materials will be described in the Mining Operations Plan (Section 2.3.1) but
is summarised below.
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Overburden and interburden would be emplaced in the waste rock emplacement, which would be
progressively rehabilitated. Water that has been in contact with the open cut or coal stockpiles would be
captured in the mine water management system, contained and re-used on-site.

No reject material would be placed within 30 m of the edge of the western waste rock emplacement,
and reject material would be covered with at least 5 m of inert material on the outer surfaces. Dewatered
reject material would be co-disposed in locations such that any runoff or infiltration would report to the
mine water management system.

Given the management of overburden, interburden, rejects and mine water proposed for the Project,
the risk of contaminants in water released from sediment dams impacting downstream waters is
considered to be low (Advisian, 2018).
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4 WATER MANAGEMENT SYSTEM

4.1 WATER MANAGEMENT STRATEGY AND OBJECTIVES

The water management strategy for VCM is based on targeted management of water from different
sources based on water quality. Water on the site is categorised as either:

e clean water — water from areas not disturbed by mining;

o dirty water — runoff from areas disturbed by stripping or placement of waste rock material (sediment
laden);

e mine water — surface runoff in mining areas that is likely to have come into contact with coal or other
contaminates; or

e external water — Water imported to site from licensed extraction points, either surface water or bore
water

The objectives of the site water management system are to ensure:

e clean water runoff from undisturbed catchment areas is diverted away from the mining area, where
possible and practical to do so;

e dirty water runoff from disturbed areas is re-used in the mine water management system or released
into the receiving environment if water quality meets EPL requirements (i.e. treatment may be
required);

e mine water (including water that accumulates within, or drains from, active mining areas, coal reject
emplacement areas and Coal Processing Plant (CPP) infrastructure areas) and groundwater
collected within open cut pits is contained and reused on-site;

e no discharge of mine water off-site; and
e on-site water demands are satisfied whilst minimising external water supply requirements.

Collectively, the water management strategy and objectives are also aimed at minimising potential
impacts to the EPBC Act listed Murray Cod (Maccullochella peelii) in accordance with Condition 5a of
Approval Decision (EPBC 2016/7649) (Table 3). The IESC advised that potential impacts to the EPBC
Act listed Murray Cod (Maccullochella peelii) could be further reduced if construction activities (e.g.
building the rail crossing) in the Namoi River are avoided or limited during higher winter/spring flows
which are a cue for breeding for this species. The construction activities schedule will be confirmed
during the flood assessment for the detailed design of the Project Rail Spur, Project Rail Spur Bridges
and Any Upgrade to the Haul Road as prescribed in Condition B49, Schedule 2 of SSD-7480.

4.2 WATER MANAGEMENT CIRCUIT CONFIGURATION AND INFRASTRUCTURE

Based on the water categories and management objectives above, the key components of the water
management system for VCM include:

e Diversion of clean water runoff around the open cut mining operations and other disturbed areas if
possible and practical to do so and in compliance with the mine’s Harvestable Rights allocation.

Page 36

Uncontrolled copy when printed Refer to intranet for latest version



Document Owner: VCPL

ICKERY COAL MINE Revision Period: As required
ENVIRONMENTAL Issue: 1.2
MANAGEMENT SYSTEM Last Revision Date: August 2023

Date Printed:

WHC_PLN_VCM_WATER_MANAGEMENT_PLAN

Dirty water runoff from disturbed areas will be captured within sediment dams for treatment by settling
of sediment particles. In accordance with DPIE guidelines (DECC, 2008b), treated water from
sediment dams may be either:

— reused in the water management system to reduce the reliance on external licensed water
sources; or

— discharged off site, provided that treated water meets EPL release criteria.

e Sediment dams will be sized based on design criteria in Landcom (2004) and Volume 2E Mines and
Quarries (DECC, 2008b) for ‘fine’ or ‘dispersive’ sediments plus an additional 20% capacity in the
sediment zone [or settlement volume allowance] (see Section 4.4.1 and 4.4.2).

e Other erosion and sediment controls will be designed and implemented in accordance with the WHC
ESC Standard, which is based on the Landcom (2004) and DECC (2008b) guidelines. Erosion and
sediment control measures are described in Section 4.4.1 of this WMP.

e Mine water will be captured in Mining Pit [Sumps] and the Mine Water Dams (MWD) which will be
designed and constructed based on a 1% AEP storm event as per SSD consent condition B51. The
water management system will be operated to ensure no discharge of mine water off site.

e The planning, design, construction and operation of all ESC will be conducted in accordance with
the Whitehaven Erosion and Sediment Control and Mine Affected Water Standard (WHC ESC and
MAW Standard)

e SD-F (BVV) will be used as a dirty water dam. The BVV may be used as a mine water surge storage
(MWSS) as considered in the EIS.

e Water storages will be engineered structures. Mine water storages will be designed and constructed
with low permeability materials, consistent with relevant guidelines, SSD-7480 and EPL conditions.

e Areas not required for operational purposes will be progressively rehabilitated.

e Priority usage of mine water for mine operation related purposes, such as dust suppression, which
will reduce the demand from external water sources.

The water management system is designed to achieve nil discharge of mine (including coal contact)
water. Mine water management is separated into two components which would operate as follows:

e Open cut catchment — water is captured in temporary sumps within the extent of the mining pit. The
locations of sumps will change with pit development.

e Coal handling areas (i.e. the LOM infrastructure area) — runoff from these areas is captured in a
series of coal contact water dams (CCWD).

The water management system will include permanent features that will operate throughout the life of
the mine and remain post-closure (e.g. Permanent Bluevale Diversion) and temporary structures during
mining operations (e.g., Drain 1).

Figure 10 shows a schematic representation of the water circuit for the mine water management system
for the Vickery Coal Project at the VCM. Current and forecast site catchment areas, land use and water
management infrastructure for Years 1 to 3 are shown in Figures 2a to 2c.
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Figure 10 Schematic of Mine Water Management Circuit

4.2.1 Water Storages
The water management system includes storages for management of:
e clean water — existing legacy farm dams

e dirty water — sediment dams (SD-1, SD-A, SD-E, SD-F [BVV] and SD-B) to capture runoff from waste
rock emplacements and progressive development footprint; and

e mine water — Mining Pit [Sumps], Mine Water Dams (MWD1 and MWDZ2) and Coal Contact Water
Dams (CCWD1, CCWD2 and CCWD3) at the LOM Infrastructure Area.

Details of site storages are shown in Table 13.

The water balance simulation assumed no active (controlled) off-site releases of sediment laden (dirty)
water from sediment dams. However, the model did allow overflow of sediment dams to the receiving
environment to occur if rainfall exceeds the design standard, and as described in Section 4.1.
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Table 13 Water Storages (On-site)

Capacity
Storage ((VELEUNES Spills To Comments Operating rules
(ML))
Accepts mine water from Supplies water management
MWD2 and CCWDs system demands at the highest
MwWD12 170 Off-site Captures runoff from the priority. Transfer to Mining Pit
LOM infrastructure area. [Sumps] when MWD reaches
maximum operating volume.
Accepts mine water from Supplies water management
the Mining Pit sumps. system demands at the highest
MwWD22 2,500 Mining Pit Captures runoff from the priority. Transfer to Mining Pit
LOM infrastructure area. [Sumps] when MWD reaches
maximum operating volume.
Mining Pit b - . Supplementary storage for | Transfers to and from MWDs
[Sumps] 3,000 Mining Pit mine affected water. to meet site demands.
Water released off-site if water
: S
SD-A 164 Off-site Captures runoff from the quality meets EPL criteria®.
waste rock emplacements. | Otherwise dewatered to
MWD?2.
BVV Captures runoff from the Dewatered to MWD
SD-F (BVV) 1014 [total capacity 1000 P
ML] waste rock emplacements.
Water released off-site if water
Captures runoff from the - o
. quality meets EPL criteria®.
SD-B 74 Off-site waste rock emplacements .
and topsoil stockpile Otherwise dewatered to
) MWD?2.
Water released off-site if water
; L
SD-E 77 Off-site Captures runoff from the quality meets EPL criteria®.
waste rock emplacements. | Otherwise dewatered to
MWD?2.
Dam built by Rio Tinto in Transfers to and from MWD to
1990s, captures runoff meet site demands.
SD-1 300 Mining Pit from hardstand areas.
Storage eventually mined
through.
CccwbD1a 76.7 Off-site Captures runoff from the Dewatered to MWD1.
LOM infrastructure area.
CCWD2a 116.1 Off-site Captures runoff from the Dewatered to MWD1.
LOM infrastructure area.
CCWD32 54.1 Off-site Captu_res runoff from the Dewatered to MWD1.
LOM infrastructure area.
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Capacity
Storage ((VELEUNES Spills To Comments Operating rules
(ML))
Drain 1 Passive flow to Clean water not captured Nil.
(temporary N/A Driggle Draggle and used on-site
diversion) Creek ’
Drain 2 Passive flow to Nil.
(Permanent N/A Driqale Dragale Clean water not captured
Bluevale ggC K 99 and used on-site.
Diversion) ree

a At LOM Infrastructure Area.

b The actual capacity of the Mining Pit [Sumps] varies as mining progresses.
¢ Water balance assessment assumed no off-site release.

4 MOV displayed, the actual void capacity is surplus storage in BVV.

Drains and Pipelines

The site water management system includes the following key drains and pipelines:

e clean water diversion drains, including: Western Drain, Temporary upstream pit diversion, Drain
1 and permanent diversion Drain 2 (refer Section 4.3.4);

e dirty water drains to convey dirty water to dirty water dams (refer Figures 2a to 2c);
e Namoi River pipeline;
e bore pipeline; and

e internal water transfer pipelines (for dewatering dams and supplying water for use).

4.2.2 External Water Supply

Site water demands will be supplemented by external sources if sufficient water is not available on site
to meet demands. External water sources that supplement site water supply include:

e Licensed surface water extraction from the Namoi River; and/or
e Licensed groundwater supply from an existing bore location on WHC owned land.

As shown in Section 5, the operation has modelled external water requirements under extreme climate
conditions (1%t percentile dry conditions, i.e. 1 in 100 year drought).

Water required from external sources will be extracted in compliance with its Water Access Licences
(WALs). As outlined in Sections 2.5.1 and 2.5.2, each WAL will have a nhominated water supply work
and use approval within the relevant water source under the corresponding water sharing plans. For
example, approval for water supply works and water use under section 92 of the Water Management
Act 2000 would be obtained from WaterNSW for the Namoi River pump station, as and when required.

In accordance with PA Condition 53 (g), during extreme climate conditions, VCPL will obtain temporary
trades (through water allocation assignment trading) in addition to the WALs owned by the operation,
providing a temporary allocation of unit shares in surface water and/or groundwater sources to meet
any additional demand.

Page 40

Uncontrolled copy when printed Refer to intranet for latest version



Document Owner: VCPL
ICKERY COAL MINE Revision Period: As required
ENVIRONMENTAL Issue: 1.2
MANAGEMENT SYSTEM Last Revision Date: August 2023
Date Printed:

WHC_PLN_VCM_WATER_MANAGEMENT_PLAN

As a water supply contingency measure, water can also be obtained from neighbouring mines, which
have in the past held excess mine water or license sources on their premises.

As prescribed in Condition B50(a), VCPL will consult with DPI-NSW Fisheries and GSC regarding the
general operation and design of the pump station and screens and implement all reasonable and
feasible recommendations from DPI - NSW Fisheries and GSC in regard to the design and construction
of the pipeline and pump station, to avoid and mitigate impacts on native fish, which may include
measures such as:

e starting the pump slowly and then gradually ramping up velocity;
¢ installing a suitable self-cleaning screen; and
e regular inspection of the screen.

The operation is currently consulting with GSC in accordance with Condition B50(b) to close Braymont
Road Reserve, in the location of the pipeline construction, and acquire the land within the operational
footprint. The pipeline will not be constructed until CSG has closed the road and the operation is
authorised to operate within this area.

4.2.3 Potable Water

Potable water will be trucked to site as required (or treated to potable standards onsite) and stored in
water tanks supplying the main office and workshop areas. Potable water is used for drinking and
shower purposes within the main office, bathhouse and adjacent workshop areas.

The volumes of potable water used on the site are negligible compared to process water use and hence
potable water use is not included in the site water balance.

4.3 CLEAN WATER MANAGEMENT

4.3.1 Overview
The key clean water management systems for the Project are:

e Diversion drain 1 to divert a non-minor stream around the mining operations. Diversion Drain 1 is
temporary and will eventually be mined out. A permanent diversion drain will replace diversion
drain 1 as part of the re-alignment of Blue Vale Road.

e Various temporary and permanent clean water diversion drains of minor streams around disturbed
areas.

All clean water structures, capture is documented in accordance with the Whitehaven Clean Water
Guideline. Details of the clean water management systems are provided in the following sub-sections.

4.3.2 Clean Water Dams

There are 39 legacy “farm dams” across the Vickery operational area. These farm dams are not part of
the WMS but comply with the site harvestable rights allocation detailed in Section 4.7. VEP is not
proposing to construct any additional clean water dams.
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4.3.3 Clean Water Dam Decommissioning

As the mine progresses, legacy farm dams on the mine shall be decommissioned and either mined
through by the open cut pit or dumped over with spoil. Only legacy dams within this approved
disturbance footprint shall be decommissioned. The following process shall be undertaken for
decommissioning these dams

e If the dam requires dewatering, a dam dewatering protocol will be followed which includes:

— Engaging a suitably qualified aquatic ecologist to assess if the dam may have fauna that requires
re-locating;

— If the dam is assessed as having fauna for relocation, a suitably qualified ecologist will be present
during the dewatering process to relocate fauna. The ecologist will have the appropriate permits
and ethics to trap, relocate or euthanise fauna if required; and

— DPI and NSW fisheries will be consulted on any displacement of native fish species if they are
encountered in the dams.

e The dams will either be dewatered to the mines WMS, or discharged to the environment if the water
quality complies with the mines EPL conditions.

e Disturbance of the dam will not occur until ESC measures are in place, if required.

4.3.4 Clean Water Diversion Drains

Runoff from clean water catchments is diverted away from disturbed areas using contour banks and
diversion drains to minimise capture of clean water in the mine water management system. There are
four (4) main clean water diversion drains to be constructed within the first three years, which will divert
catchments where possible and practical (Figures 2a to 2c¢):

e Western Drain: separation of clean water catchment runoff to the adjacent dirty water system for
the western waste rock emplacement that report to SD-A and SD-F (BVV). The clean water would
drain to the 15t order drainage lines directly to to Driggle Draggle Creek.

e Temporary upstream pit diversion: that keeps clean water catchment runoff out of the mining pit.

e Drain 1 (north): Is a temporary diversion drain that diverts a non-minor stream around mining areas
to Driggle Draggle Creek in the north.

e Drain 2 (Permanent Bluevale Diversion): that diverts a non minor stream around mining areas and
drains to tributaries of Driggle Draggle Creek in the north.

Clean water diversions would be designed and constructed in accordance with the Blue Book, with the
following design standard:

e Temporary: the 5% AEP peak discharge.
e Permanent: the 1% AEP peak discharge.
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4.3.5 Clean water diversions —design and performance criteria

The design of the any clean water diversion drain of non minor streams will be undertaken in accordance
with the principles of the Queensland Government guideline for design of watercourse diversions*
(Guideline). This has been adopted in the absence of an equivalent NSW guideline for watercourse
diversions. Two diversions of non minor streams are planned at Vickery, including

e Temporary diversion as shown in Figure 2, which will be operational for about 5 years prior to being
mined through. The temporary diversion is designed as per the target outcomes, with an emphasis
on being safe and stable with sufficient stabilisation and lining.

e A permanent diversion of the same watercourse will be constructed as part of the Blue Vale Road
realignment, which won't occur for at least 5 years.

The Guideline identifies five outcomes for watercourse diversions, summarised in Table 14.

Table 14 Target outcomes for reinstated drainage lines

Outcomes

1 The watercourse diversion incorporates natural
features (including geomorphic and vegetation)
present in the landscape and in local
watercourses.

2 The watercourse diversion maintains the existing
hydrological characteristics of surface water and
groundwater systems.

3 The hydraulic characteristics of the watercourse
diversion are comparable with other local
watercourses and are suitable for the region in
which the watercourse diversion is located.

4 The watercourse diversion maintains a sediment
transport regime that allows the watercourse
diversion to be self-sustaining, while minimising
any impacts to upstream and downstream
reaches.

5 The watercourse diversion and associated
structures maintain equilibrium and functionality
and are appropriate for all substrate conditions
they encounter.

The hydraulic characteristics of watercourse diversions are assessed using hydraulic flood modelling.
Key hydraulic parameters (channel velocity, bed shear stress and channel stream power) for the
diverted channel are compared with the existing channel (as well as reaches upstream and downstream
of the diversion), as well as compared to Guideline threshold values. These Guideline threshold values

4 Guideline: Works that interfere with water in a watercourse for a resource activity— watercourse diversions authorised
under the Water Act 2000, Ref. OSW/2019/4599, Version 2.00, 05/02/2019
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have been derived from an ACARPS study of natural watercourse and diversion in Queensland’s Bowen
Basin region.

Atrigger action response plan (TARP) has been developed for monitoring and, if necessary, remediation
of the watercourse diversion. Refer to Table 37 for details.

4.4 DIRTY WATER MANAGEMENT

Erosion and sediment control (ESC) measures to manage dirty water shall be designed, constructed
and operating in accordance with the recommended best practice management requirements (Table 1)
including:

e Managing Urban Stormwater, Soils and Construction (Landcom, 2004); and
e Managing Urban Stormwater, Soils and Construction, Volume 2E Mines and Quarries (DECC, 2008).

The design of linear construction (including pipelines and roads) will be in accordance with relevant
design standards including:

e Managing Urban Stormwater, Soils and Construction, Volume 2A Installation of Services;
e Managing Urban Stormwater, Soils and Construction, Volume 2C Unsealed Roads; and

e Managing Urban Stormwater, Soils and Construction, Volume 2D Main Road Construction.

4.4.1 Erosion and Sediment Control

General Principles

Effective erosion and sediment control is based on three key activities:

e Erosion control — prevention or minimisation of erosion caused by runoff on disturbed surfaces.

e Drainage control — a secondary erosion control, prevention or minimisation of soil erosion caused by
concentrated flows. Appropriate management and separation of different water types through/around
the area of concern.

e Sediment control — trapping or retention of sediment generated from either overland flow or
concentrated flow.

The location of all sediment dams and drainage controls is shown in Figure 2a/b/c.

Best practice sediment control measures cannot, on their own, be relied upon to provide adequate
environmental protection without implementing effective erosion and drainage controls. For such
measures to be effective the following fundamentals are required:

e Integrate erosion and sediment control measures into the planning phases of construction and mine
operations.

e Separate catchments by water types and control water movement through the site.

5 Hardie, R and Lucas, R. 2002. Bowen Basin River Diversions Design and Rehabilitation Criteria. Project C9068 Report for
Australian Coal Association Research Program (ACARP). Fisher Stewart Ltd, July 2002.
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e Minimise the duration and extent of soil and spoil exposure where possible.

e Promptly stabilise disturbed areas where possible (to reduce the duration of disturbance).

e Maximise sediment retention on the site and maximise the volume of water that can achieve water
quality compliance for EPL discharge.

The ESC will be operated to ensure they are in working order for the duration of disturbance including:
e Event based inspections prior to and post rainfall (example shown in Figure 11);

e Annual inspections by a suitably qualified person;

¢ Identified hazards and maintenance issues shall be reported and actioned in WHC360;

e Review of monitoring data to confirm the performance of ESC measures;

e Maintain all structures in proper working order at all times; and

e Adjust practices to maintain the required performance standard.

ESC measure shall remain operational until the disturbed area is stabilised and water quality data
indicates that the runoff is of equivalent or better quality than the receiving environment. The
decommissioning of ESC measure shall be documented in updates to the WMP prior to occurring.

Surface runoff water from areas that are disturbed by mining operations (including out-of-pit overburden
and haul roads) is considered sediment laden (dirty) water runoff and may contain higher sediment loads
than undisturbed areas.

As shown in Figure 2a/b/c, runoff from dirty water catchments is segregated from coal contact water
catchments through the use of drainage controls. The drainage controls contain contaminated material
or high salt concentrations within MAW catchment (including the pit), preventing impact to dirty water
quality.

Activities that have the potential to cause erosion and sediment laden (dirty) runoff at the VCM include:
e vegetation clearing and topsoil stripping;

e stockpiling of topsoil;

e construction of roads and infrastructure;

e construction of waste rock emplacement areas;

e construction of contour banks and diversion drains, including re-routing existing drainages via clean
water diversions; and

e other construction activities.
Potential impacts from these activities include:

¢ increased surface erosion from disturbed and rehabilitated areas through the removal of vegetation
and stripping of topsoil;

¢ increased sediment and pollutant load entering the natural water system; and

e siltation or erosion of watercourses and water bodies.
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The dirty water runoff potentially produced from these activities will be managed to ensure that
downstream water quality is within the adopted water quality compliance criteria, through the following
actions:

e dewatering dams within 5 days of rain;
e De-silting dams prior to the sediment storage zone being exceeded; and

e When required, treating water using low toxicity flocculants and pH correction prior to discharging
occurring.

Flocculants utilised for dirty water treatment will be selected using a risk assessment process that
considers the ecotoxicity of any potential residual flocculant in the discharge waters. This risk
assessment process will be repeated for any new treatment agents used.

Topsoil stockpiles will be located within the approved development footprint and will not be located within
any drainage line and be developed considering the potential for erosion and sediment issues. Further
detail on the management of topsoil stockpiles is referred to separately in the Rehabilitation
Management Plan (Table 1).

Sediment and erosion control measures are designed to ensure effective management and separation
of clean water and dirty water runoff from mining and prestrip areas. Sediment mobilisation and erosion
will be minimised by:

e protecting natural drainage lines and watercourses by the construction of erosion control devices
such as diversion drains, diversion dams and sediment dams;

¢ installing appropriate erosion and sediment controls prior to any new disturbance associated with the
activity;

¢ limiting the extent of the disturbance of the activity to the practical minimum;
¢ installing appropriate erosion and sediment controls around soil stockpiling areas; and

e progressively shaping and revegetating of waste rock emplacement areas, with adoption of the
following management strategies:

mixing of sodic with non-sodic material during the handling of waste rock for emplacement;

— grading of batter slopes on the waste rock emplacement areas to have an appropriate slope,
consistent with the requirement to minimise the footprint of the emplacements;

— use of contour drains on waste rock to break-up steeper slopes in order to minimise rill and gully
erosion from concentrated flow;

— design and construction of water conveyance structures to safely convey flow resulting from a 1%
AEP rainfall event from the surface of the waste rock emplacement to control the volume and
quality of runoff; and

— treating areas of the final waste rock emplacement surface that exhibits erosion with gypsum;

e progressively rehabilitating disturbed land and constructing drainage controls to improve stability of
rehabilitated land;

e treating rehabilitation areas to promote infiltration (i.e ripping); and
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e restricting access to rehabilitated areas.

Where possible and practicable, clean water runoff from undisturbed catchments will be diverted around
disturbed areas in a staged manner, as shown on Figure 2a to 2c, and described in Section 4.3 to
minimise the use of clean water on the site. Any clean water capture shall comply with the WM Act.

Management and Maintenance of Erosion and Sediment Control Measures
The following management activities will apply to sediment dams:

e Following a rainfall event, the SDs will be managed to restore their design capacity (the settling
zone) within five days either through pumping back to the mines WMS or through a controlled
discharge in accordance with the mines EPL;

o Following a 38.4 mm or greater rainfall event over a 5 day period, all SDs and associated ESC
measures will be inspected to confirm if there has been an uncontrolled discharge and what
maintenance measures are required; and

e Sediment dams and associated water conveyance structures will be inspected annually by a
suitably qualified persons to assess structural integrity and effectiveness.

The following maintenance measures will apply to other ESC measures:

e Following major rainfall events all diversion channels, contour drains and dirty water drains are
to be inspected for damage (e.g. scour) and repaired; and

e Other erosion prevention measures, such as at stockpiles, are also to be inspected on a regular
basis and repaired or reinstated where required.

Sediment fences may be utilised on an ad hoc basis to manage sediment loads in disturbance footprints,
as well as in areas that cannot report to the dirty water management system such as runoff from remote
facilities. Sediment fences are not the preferred form of sediment control, and as such will generally only
be utilised where the other controls identified above are not practical or effective.

ESC Management during Construction of Infrastructure

The general principles and ESC measures described above also apply to areas disturbed during the
construction of infrastructure (e.g. haul roads, diversion drains). Appropriate ESC measures will be
developed that take into account anticipated soil, weather and construction conditions as well as the
expected period of disturbance. ESC management during the construction phase will utilise catchment
plans, as per the Whitehaven Coal Erosion and Sediment Control and Mine Affected Water Standard.
An example of a catchment plan is shown in Figure 17.

Flooding impacts

As documented in section 3.2, all activities associated with the construction phase and early mining
activities are located wholly outside of the Namoi River and Stratford Creek flood extent. Therefore,
there is no potential for flood impacts from the activities documented in this water management plan.
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The project rail spur is located within the Namoi River 1% AEP flood extent. As per PA Condition 48 and
49 the rail spur is designed as per the flood model currently under consultation with the Department.
The construction of the Rail Spur will be documented in a future update to the WMP to document how
flooding impacts will be mitigated.

442 Sediment Dams

Sediment dams will be used as settling basins for managing sediment loads within the dirty water
management system. In addition, small scale sumps may be used adjacent to initial development and
laydown areas as initial sediment control structures, prior to treatment in the dirty water management
system.

The sizing of sediment dams is based on the following design standards and methodology:

“Type F” sediment basins consistent with SD 6-4 (page 6-19, Landcom 2004).

e Sediment basin spillway capacity of 50 year average recurrence interval (ARI) peak discharge (to
provide a high level of immunity to protect against structural damage).

e Total sediment basin volume = settling zone volume + sediment storage volume. The sediment
storage volume is the portion of the basin storage volume that progressively fills with sediment until
the basin is de-silted. The settling zone volume is the minimum required free storage capacity that
must restored within 5 days after a runoff event.

e Sediment basin settling zone volume based on 90" percentile (wet conditions) 5-day duration
rainfall (38.4 millimetre (mm)) with an adopted volumetric event runoff coefficient for disturbed
catchments of 0.51 as per the EIS.

e Sediment storage volume = 50% of settling zone volume.

Sediment dam catchments and design criteria is detailed in Table 15 and is based on criteria for ‘fine’
or ‘dispersive’ sediments as per the recommended design standard s. The sediment storage allowance
is 50% of the settlement volume and an additional 20% settlement volume allowance is included
specifically to reduce the frequency of releases to the environment as per the project approval.

The sediment dams will be dewatered within 5 days of rain to restore the dams Settling Zone Volume.
Where pollutant concentrations in sediment dams are less than the limits specified in the EPL, the dams
may be dewatered to receiving waters. Where a pollutant exceeds the EPL limit, water in dams must be
either:

e pumped into the mine water management system; or
e treated (i.e. flocculated to reduce TSS) to less than the EPL limit and discharged.

For rainfall events that exceed the design standard (38.4 mm in 5 days), sediment dams may discharge
with TSS concentrations that exceed the water quality discharge limits of the EPL. Note however that
such overflows are likely to occur during large rainfall events when background suspended solids
concentrations in receiving waters are likely to be well above the water quality objective.
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Table 15 Sediment Dam Catchment and Design Criteria
Additional

Sediment Indicative
. | " Settlement Storage Settlement Total
. Catchment Ultimate Catchment
Sediment TR ANTR volume Allowance volume Capacity
Dam (ML) (ML) Allowance (ML)
(ha) (ha) (ML)
A B © A+B+C
SD-A 490.9 492 96.4 48.2 19.3 163.8
SD-B 168.2 221 43.3 21.6 8.7 73.6
SD-E 43.1 230 45.0 22.5 9.0 76.6
SD-F (BVV) 109.5 303 59.3n 29.7" 11.97 100.97
SD-1 206.7 206.7 43 14.3 5.7 63*

~ Actual capacity of SD-F (Bluevale void) is 1,000 ML
* Actual capacity of SD-1 is 300 ML

4.4.3 Sediment Dam Discharge

Discharge water limits in EPL 21283 are not stipulated as the licence currently only allows for scheduled
development works to be carried out (Section 2.4). Condition L1.1 recognises that, in relation to pollution
of waters, Section 120 of the Protection of the Environment Operations Act 1997 must be complied with.

45 MINE WATER MANAGEMENT

The mine water management system includes storages for managing water collected in the open cut
pit, the MIA and coal stockpiles. The mine water management system must balance the potential
impacts of too much water (i.e. in pit interruption to mining) and not enough water (i.e. need for external
water supply sources).

Mine water is the primary water used for haul road dust suppression, coal processing and crushing,
vehicle washdown and other LOM infrastructure area use, as well as construction.

4.5.1 Mine Water Management System

A dedicated system of sumps, pumps and pipelines will be established to manage mine water and
maximise continuity of operations (i.e. minimise interruption) in the Mining Pit and to dewater mine water
dams used for capturing runoff.

The Mine Services team will be responsible for the daily mine water management with the two most
common activities including mine water pumping to the MWD and coordination of water cart dust
suppression.

4.5.2 Mine Water Pumping

The water management system has been designed to minimise the potential for the discharge of mine
water off-site while safely dewatering the Mining Pit (sumps) and Coal Contact Water Dams (CCWDSs)
by pumping to MWD1 or MWD2. All water used on site will be sourced from MWD1 or MWD2.
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Operational pipelines will be located within the catchments of the mine water or dirty water catchments
where possible so that any incidental leaks are contained on-site. Pipelines and valves will be located
in areas outside of heavy vehicle interactions, with major pipe infrastructure protected by bunds /
roadway verges. Thus, any leakage would report to either the mine water or sediment laden (dirty) water
systems. Regular site operational inspections and integrity checks will be completed to identify leaks
and rectify as required.

4.5.3 Mine Water Dam Storage Management

Mine dewatering requires surface storage to manage void water until it can be used for dust suppression.
VCPL will use MWD1, MWD2, CCWD1, CCWD2 and CCWD3 for surface storage of mine water as
outlined in Table 16.

Table 16 Mine Water Dam — Summary Details

CCWD2

Structure

Full Supply Volume (ML)

170

2,500

76.7

116.1

54.1

(ML)

Maximum Operating Volume

144.5

2,250

153

23.2 10.8

4.5.4 Mine Water Usage
The primary uses of mine water is haul road dust suppression and for coal processing.

Water used for haul road dust suppression will be transferred via water carts and used to spray water
to trafficable areas. Dust suppression water will also be used for vehicle washdown as well as at LOM
infrastructure areas via water sprays at transfer points. Coal processing will initially consist of coal
crushing prior to transport by truck to the Gunnedah CHPP, until the on site CHPP is constructed. The
majority of dust suppression water usage will be applied by water carts to haul roads. The workshop
utilises a small volume of water for equipment and plant washdown prior to maintenance.

Details of mine water usage for different purposes are provided in the site water balance (see Section
5.3).

4.6 CONTAMINATED WATER MANAGEMENT

The contaminated water stream includes potentially hydrocarbon contaminated water runoff from
workshops, fuel farms, septic systems for treating water from ablutions and explosives mixing facility.
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4.6.1 Oil/Water Treatment

Potentially hydrocarbon contaminated runoff from the co