PRIMARY
LGOLD

Rustlers Roost and Quest 29
Open-Cut Mine Redevelopment

Draft Environmental Impact
Statement (EIS)

Section 7.2 - Terrestrial
Ecosystems

Prepared pursuant to the Environment Protection Act 2019

October 2021



Table of Contents

Table of Contents

Acronyms, Abbreviations and UNIES ........cceeeeeeeiiiiiiiiiiieicciiieireeneeseeeeseseennnsssseessesesnnsssssssssssesnnssssssssssssnnssssssssssssnns Xvii
SECtiON 1 INTrOAUCHION ...ccuvvreeirieenieenneeneeenieenneesneeseeessesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnns 1
11 OVEIVIBW ..eieiiiiieeiitteeeeitte e ettt e e sttt e e e bt e e sab e e e s sab et e e aaab e e e s nseeeesabeeeeaasbeeesanseeeesabeeeeaasseeesanseeesanbeeeeennbeeesansbeessanenenans 1
1.2 LAY @] o =Tt Y7 USRS 2
1.3 Location and REGIONAI SETLING ......cuiiiii ittt e et e e e st e e e st ee e e saeeeeesateeeeeseeeesnnneesessseeesannns 3
14 PrOPONENE DETAIIS ..ottt ettt ettt e b e st e bt e s bt e b e e s b et e bee s b et e bt e s be e s reesbeeeneenane 6
141 CONTACE DELAIIS ...ttt et sa et st e bt e e bt e s bt e sab e e bt e e bt e s a b e e bt e eab e e beesab e e hbe e bt e nhneeabeennneennes 6
14.2 OrBaNiSATIONA] STIUCTUIE....c.utieeieetee ettt s e st e et e e s te et e e e teesaeesaseesseeenseesmeeenseeenseenseeenseenseeenseensaeenseennseenses 6
143 V1o ol a1t oY = | 2= Tole] o ST PTURPRR 7
1.5 Land TENUIE N0 ZONINE......uuiiiiiieeeeiiee e et e ettt e ee ittt e e eebeeeeebaeeeastteeeeesbaaeesabaseeaseseesssaaeaastseseassaeesasseaaesssesesanses 8
1.6 Proposal Background and Proposed Changes........c..uieecuiieeiiiieeeiiieeecieee e sttee e e rtee e s eaere e e staeeesatee e seanaeeesanaeeeans 13
16.1 (OIT T T o 1T o Lo I UL USRI 13
1.6.2 HISTOTIC LANT USE ..ttt ettt ettt ettt et s et st e bt e st e s bt e s bt e s ae e eabeesat e e bt e eabeesbbesabeesneeenbeesabeenseenseennnesabeenns 13
1.6.3 PrOPOSEA CHANGES ....eiiiiiiieiiiie ettt ettt e e ettt e e sttt e e e abeeeetbeeesabeeesaabaeeastaeeeasbeeessseeaansaeaaasseeessbeeeansseeeansaeesanbesassseasane 19
1.7 [ o =Tot =TT Y=Y 4 (ST 21
1.8 (D]}l o ] A U ot {0 =T PSRRI 22
1.9 (010 T 2] {1 T o ol T PSPPSR 23
1.10 Changes SINCE ProjeCt REFEITAI .......oo et e e e et e e e e bt e e e e tb e e e e e abaeeeesraeesnneeas 27
SeCtion 2 REGUIALOrY CONEEXL......ccciiieeeunieeiiiieeiinneeeereeeennnssseeeseeeenassssssesseesnnnssssssssessnnnssssssssssesnnnsssssssssssnnnnsnssssnanes 33
2.1 (6o 001301 0 1VY =T 114 o T PP OTPTPR 33
2.11 Environment Protection and Biodiversity Conservation ACt 1999.......ccccuiiiiiiiiiiiiie it eeiiee ettt e re e sie e s sree s s aeeeenans 33
2.1.2 Native Title Act 1993

2.2 Northern Territory

221 ENvironment ProteCtion ACE 2019 .......cooiiiiiiiieiiiee ettt ettt s e e e e e e s esb e s e ba e e s e e s bt e s e baeeeaane 34
2.2.2 MiINiNg ManagemMENt ACE 2001 .....ciiiiiiiiiiieeei ettt e et e e e e s e e e e e sesttraeeeeeesasaaraeeessasataaaeeesessssssaeeeeseanssssnneeesesnsssrnrees 35
2.23 MINETAl TIHIES ACE 20L0...cceiiiiieiiiee ettt et e et e e sttt e sttt e e s bt e e e sabeeesbbaesssbbeaeaabeeesasbeeeansseeeassaeesssaeeansteesansseesanseessnsseeennns 36
2.2.4 Territory Parks and Wildlife Conservation ACt 2000.............eiiiiuiieiiiieeiiieeeeieeeesree e sttt e esteeeesbeeesssbeessssaeeesssseesssseeesssseassnns 36
2.2.5 Other Northern Territory LEGISIAtioN ........cc.uiiiiiiieiiie ettt eta e e et e e e eate e e e tb e e e sabeeeesabaeaasseeesnsseeenntaeesseeeeas 36
2.3 REIEVANT AIEEIMENTS ... eiiieeiee et e ettt eette e e et e e ettt e e e st e e e s tteeeasteeesasseeeasnsaeeaassseeesanseeeesnsaeeeannseeesansseeesssnanans 38
Section 3 Stakeholder ENSagemeNt ..........ceeueveeeeemeeimeemmeeemeemmeemieeiieeiieeeieerieeeieeeieeeieesmeetesmemesessssssse 39
3.1 Engagement Purpose, Objectives and OULCOMES .........eiiiiiriiiiiiieniie ettt ettt st et s 39
3.1.1 [V o To T =T | o [ @] oY [=Tot 41T PSP RRUPSRRPPPRN 39
3.1.2 (O 10 (oo 4o 1T TP OPPPPRPRPON 40
3.2 Stakeholder ENgagemeEnt Strat@gY .....cciuiiiieiiii ettt eete e re e e e e e e s e e e e s raeeeessteeesenseaeesanseeeennsenennnnns 40
3.2.1 (0 1YY VoYY o Y Y o o T o - ol o TP 40
3.2.2 Principles for Project ENSAgEMENT ......cc.eiiiiiiieiiierie ettt ettt ettt ste e st e st et e st e e bt e sabeesbaesabeesuseeseesabessseesnseennnesaneenns 40
3.2.3 SIGNITICANT VATIAtiON PrOCESS ....vviiiiiiiiiiiii ettt ettt et e ettt e ettt e e et e e e s be e e e e ateeeaabeeesabbeesasbaeeesbeeesssbeeeansaaeassseesnsbeeeansseesnsrens 41
33 SEAKENOIAEE ANIYSIS ...ttt sttt st e st e s bt e st e e s bt e sabe e s bt e s beeebeesabeeeneenane 42
33.1 [AP2 COTE VAIUBS ..ottt sttt ettt ettt ettt et s e et e s at e e be e s et e e aeeeateesatesabeesaeeenseesateenseeanseesaeeenbeenaseenseesntesnaeeenseesnnesnseens 42



Table of Contents

3.3.2 KEY STAKENOIAEIS ...ttt ettt e bt et e s b e e s bt eeae e e abeesas e e bt e easeesabesabeeaneeenbeesabeeanneenseenanesaneenns 43
3.4 LEVEI Of ENBAZEMENT ....oiiiiiiei ettt et e ettt e e ettt e e e ettt eeeetbe e e eeataee e e baeeeeasbeeesanssaeessseaeaasteeeeasaeaeasseaans 44
3.5 Identification of Potential Concerns and OPPOrtUNILIES .......c.ueeeeiiiiieiiiee e e et are e e e aaee e 45
3.6 Level of ENgagement @nd ACHIVITIES ......ccccuiii ittt ettt este e e eetee e e et e e e e ate e e seabaeeesbaeeeestaeeseasaaeesnsseaans 46
3.7 Stakeholder ENgagemeENt t0 DAt .....ccccuiiiieiiiie ettt erre e et e e e et e e e e eae e e s taeeeestaeesenssaeesanseeeensseeennnnns 49
3.8 FUTUIE ENGagemIent. .. e s s s s s s s s s s s s s s s s s e s s nns 52
Y=Yk 10T TR 30 d o =T ot 0 T of g o1 (oo N 55
4.1 OVEIVIBW .ttt ettt et ettt et e e ettt e e e e e e s bbbttt e e e e e saaas bt eeeeee e e s asbaaeeeeeeaaasnbeaeeeeeeesasbabeaeeeeesannssbaaeeeeesannnnreen 55
4.2 RESOUICE DBLAIIS. . .eeeiiiiiieiiiee ettt e e ettt e e st e e e st te e e ssabeeessabaeeeesbeeesaaseeeesabaeeesnteeesnasaeessnsanasans 59
43 Existing Disturbance and Proposed FOOTPIINT......cccuiiiiiiiiecciiie ettt e et e e e etae e e eate e e eeaaaeeessaeaens 61
4.3.1 EXiSting DiStUrDance FOOTPIINT .....ciiiiiiiiiiiie ittt ettt et stbe e e s b e e e sabe e e sbbeessstbeaessbaeessbeeeansseessnsseesansesesnssaeannns
4.3.2 Proposed Disturbance Footprint ...

4.4 [ oY =Tot d Yol o T=To [V 11PN 65
44.1 (6070 ) A U010} o WO P T PP PP PP PSP PPRPPPPUPPP 65
4.4.2 (0] oT=T =) (o] o - TSP USRS PPPPPPTPIR 65
4.4.3 Processing......ccccceeeeeeriinnnnns ...65
4.4.4 Closure and Rehabilitation ..... ...65
4.5 CONSTIUCTION ACTIVITIES ...veeeeieie ettt e e e e st e s e e e e s e e senn et e snreeesanreeesannreeesanneens 67
45.1 PrOCESSING PIANT. ... iiiiiiiiie ettt ettt e ettt e e st e e e s etteeeebaeeesabeeesabeeeastaeeeaabeaessbeeaantaeaeassaeessbeeeansaeeeanseeeeanbeeassaeeeanns 67
4.5.2 TaIlINGS STOIAZE FACHTY ..veeveeiieeiie ettt et e st e st e et e e saeesateesaee e seesste e seeenseenseesnsaenseeenseenaneenseennseenses 75
4.5.3 Accommodation Camp .... ...80
45.4 [ LT I o T T MU oY= =Y TSP SRR UPPRRRPPPRN 84
4.5.5 [ o & USSR 88
4.5.6 COMIMIUNICATIONS ... eteeteeiitteee e e ettt e e e e sttt e e e s e ettt eeeeesusbbeeeeee s sabe et eeeaasasbeaeeeeesaassseeeeeesansssseaeeeaesanssseeeeeesennsnsaeaesssannnnee 88
4.6 Mining Operations ....

46.1 Overview.....cccoeeuveeees

4.6.2 YL T qY = =T [U1] o g =T o | SO OO OO PP PPPPP PP
4.6.3 Y a1 aY =\ 11 A=Y o - [ ol =SSR PP PP 90
4.7 WASEE ROCK IMAEEITAL .. .veiiiieeiei ettt sttt st e st e s te e st e sbeesabeesabeesabeesnbaesabeesnsaesabaesnseesane 93
4.7.1 Rustlers ROOSt Waste ROCK DUMP DESIBN ....uecuureieerieeitieeieerteesteesteesteesseeesseessseesseesseessesanseesssesnsesssseesseessesssseansessssesnsensns 93
4.7.2 Quest 29 Waste Rock Dump Design

4.8 TranSPOIt AN TraffiC.....oii it e ettt e et e e et e e e e st e e e eetbee e eeabaeeesabaeeeesbeseeessaeaessreaans 98
4.9 Wastewater DiSCharge REQUITEIMENTS. ......ccccuuiii e ecieeeeecie e eette e e ettt e e eetbeeeeebaeeesataeeeesstaeeeessaeesasseeasasteeenannns 98
4.9.1 RUSEIEIS ROOST ...ttt ettt ettt ettt e e ettt e st e e e st b e e e s abe e e ssbee e e s bbee e sbeeesasbeesaasbee e sbaeesasbaeeansbeeeansaeesansaeasnsseeannns 98
49.2 (O L0110 I PP PSSP PP PPPPOPPR 98
4.10 Water Use and Supply..

4.10.1 Water Demand.................

4.10.2 Rustlers Roost Water ManagemeENnt SYSTEM .....ccciiiieeiieeieeree st esee et eseeeesteeseeesteesteesseeenseesseeeseesaseenseesnsessneeeseesseesnsennns 99
4.10.3 Quest 29 Water Management SYSTEIM ....c...uiiiiiiiiiiie it e e s e s ae e e 100
4,10.4 SEWAEE WASTE c.iieiiiiiii ittt ettt e e e e st e e e e e s et e e e e e e e e s b bt a et e e e sa bbb aeeeeeeah b b e aeeeeeen b aaaeeeeeeatbaaaeeeeenatraaaees 100
4.10.5 Site Water Management t0 Prevent Biting INSECLS. ... ..uuiiiii it e e s e e e s e s ara e e e e e s e abaa e e e e e s s eaenaneeeas 100
411 =Ty A A T o] o] VA=Y o I 1= 110 =T T IS 103
4.11.1 LT Ty =T 3 oY 1 P 103



Table of Contents

4.11.2 (O U712 I TS RSP STRTRURURTRT 103
412 Handling (Storage and Transport) of Hazardous Chemicals..........c.ccoceciiiiiiiiiecciiie e e 103
413 Yo To =1 I T o I eleT 3 Vo] 3 1o SRR 104
4.13.1 Workforce and ACCOMMOTATION ....uiiiiiiiiiiiiee ittt ettt e e st e e e st e e e e bt e e e sebbeeesstbeeesbeeessbaeesssseasassseesnsseesssseennnns 104
4.13.2 Economic

4.14 Closure and RENabilitatioN .........ccuuiiriiiiie et e e e e ete e e e sba e e e s ate e e eeaseeeesaeeeeennseeesnnnns 104
4.15 ALEINATIVES ASSESSIMENT ..ceiiiiiiiiiieee e ettt e e e e eeseber e e e e e eesebbeeeeeeeesestbaeeeeeaeesaasassaeaeaassaasnssaseasseesanntaeseasesanes 106
4.15.1 WV ASEE ROCK DUMIPS ...iiiiiiiiiie ettt ettt e et e ettt e ettt e e et e e e ebt e e e ataeeeaseeesabaeeeaataeaanssseesbsaeeassaeeasseeesnsbaeeansaeeenssseesasbeeassneasnnns 107
4.15.2 TaIlINGS STOIAZE FACHTY ..veeevieeieeiie ettt st e s e st e et e e st ee e beesas e eseeertaesseeenseesseeenseeanseeseeenseennseanseennnenn 107
4.15.3 [ o 1ol Y= =T o | SRRSO USRI 109
4.15.4 JiYelolo] ] aloTe F-1d o] o T Gr= oo o HUUO PRSP PPPROUPPRNE 109
4.15.5 (16212 Vo 11 PP TRUSPRPPI 110
4.15.6 [ 0 2o T L PSR 110
Section 5 EXiStiNg ENVIFONMENT ......ciiieiiiiiiiiiiiiiiiiiiniiieniiiiessieieesiettsssisssssessssensssssesssssssnssssssnssssssnsssssassssssssnssssses 112
5.1 N LU =Y I =01V T oY Y2 0 =Y o USSR 112
5.1.1 (=] Lo -4 2SSOSR 112
5.1.2 [T 0o o T 1 0 =T o ST Y13 115
5.1.3 (R[0T =TT a Lo I =10 o - ST TUURPRPPI 119
5.14 [ VLo [ o] (o7 -V TSP RTTRP RPN 121
5.1.5 (€T TN Yo 1T Y | =] SO P T PTRUPPPORPPRNE 125
5.1.6 (011190 = PSSR PPPR 125
5.2 SIgNIFICANT SItES OF FEATUIES ....eiitieitie ettt st ettt e st st e st e sabeesaneesabeesanee s 131
5.2.1 COMIMUNITIES . uiiiiieeeeeeeiit e ettt e e e sttt e e s s e sbbt e et e e e sassbb bt e eeesessssaaeeeessasssaaaaeesesssbaaaeesesansnssaaeeeessasssssaeaesennsssssnenesennns 131
5.2.2 CUlturally IMpPortant OF SACIEA SITES......iiiiiuiieiiiiieeiiee e eee et e erre e e e e e e be e e e tbe e e sbaeeeeabaeeessseeesasaeeesataeesassaeeesreeessaeesnsres 131
5.2.3 [ LT T S L =P U UTTUPPPPPPRPOIRE 131
5.2.4 Sites Of CONSErVAtioN SIZNITICANCE .....ccciiiiiiiei ettt ettt e e e st a e e e abe e e sbbeeesabaeesasbseesanseeassseasanns 131
5.2.5 Mary River Floodplain System and National Park.... .132
5.2.6 Adelaide RIVEr FIOOPIAIN SYSTEM ....iiiiiiiiecie et eee et ste ettt et e s e et e st e et e e sateesseeesenesseeenseesnseesseesnsessseeanseessenesenans 132
5.3 (DT aTeT={¢ 1] 0\ VAF: [0 e I ={oTo] s o] 1 0 |V /ZR SR 134
Section 6 Risk Assessment of ENVironmental FACtOrsS...........euueeeuumeummmmmenimmmmmiemieimieeiiesiisessessessssss.s 135
6.1 g o o 11T o o ISR 135
6.2 Relevant ENVIFONMENTAl FACTOIS ........uuiiiiiiiiieceeeeee ettt ettt e e e e et e e e e e e e e anbareeeeeeeseanbssaeeeeeesennnnnnes 135
6.3 Risk Assessment Process and MethOdOIOY .......ccccueeiiiiriiiiniiiniieriieeee ettt 136
6.3.1 RISK IA@NTIFICATION .ttt ettt et e st e bt e sab e e bt e e a bt e sbeesabeesat e e s beesabesabeesabeenbaesabeennteenseesanenn 136
6.3.2 LU 1Y = 14 D USSP 139
6.3.3 LR I == 1 1= o R 143
6.3.4 Risk EVAlUGLION QN0 ASSESSIMENT ...eiiiuiiiiiiiiee it sitee ettt et e st e e sttt e e st eeesabeee s abeessstaeeessbaeessasaeeansseeesssaeesassaeasssaeens 143
6.3.5 Indirect and CUMUIATIVE IMPACT ....cociiiiiiiiccee ettt e e e et e e e b e e e e be e e s ateeeetbeeesabaeeesaseeeansseeeesseeeansaeassseaens 148
Section 7 Key ENVIronmMental FACTOIS .......cciiiiiiiiiuiiiiiiiiiinnnniiiiiiiiienmessiiiiiiiisesnnsssssssisssssssssssssssssnssssssssssssssnnssssssssss 155
7.1 Terrestrial Environmental Quality

7.1.1 Environmental Values

7.1.2 Potential IMPACES @NT RISKS ...e.uieiieieieeieesieseee e e st e ste et e et e s e et eeseeesteesaeeesseeesseesseeenseaanseesseesaseenseeanseesseesnseannseenseessennn
7.1.3 Avoidance, Mitigation and IMANAZEMENT ........ceiuiirieerieiite ettt ettt sttt et e st e sbee st e e saeeebeesabe s bt e sabeenbeesabeesnsesaseenanens 184



Table of Contents

7.1.4
7.1.5
7.1.6
7.1.7

7.2

7.2.1
7.2.2
7.2.3
7.2.4
7.2.5
7.2.6
7.2.7

7.3

7.3.1
7.3.2
7.33
7.3.4
7.3.5
7.3.6
7.3.7
7.3.8

7.4

7.4.1
7.4.2
7.4.3
7.4.4
7.4.5
7.4.6
7.4.7

7.5

7.5.1
7.5.2
7.5.3
7.5.4
7.5.5
7.5.6
7.5.7

7.6

7.6.1
7.6.2
7.6.3
7.6.4
7.6.5
7.6.6
7.6.7
7.6.8

Monitoring and Reporting ...

Residual Impact................

Predicted OULCOME aNd CONCIUSIONS......ocuiritiiieiiete ettt ettt ettt b e b sb et e bt et sb e et e e bt e b e sbeebeeneennesreens 198
ASSUMIPTIONS ..ttt e ettt et ettt e e e e e ettt et e e e s e aea et e e e e e saanbebeeeeesaaaes et e e eeesannsseeeeeeaesns s e e e e eeesaansseneeeseaannseneeeeesannnsnnneeesanannnnne 198
TErreStrial ECOSYSTEMS ...eiiiiiiietiee ettt sttt ettt et he e b et et esabesbbesbeesbe e bt enteeneeeneenbeebeeabens 199
ENVIFONMENTAI VAIUES ...ttt et st et e et e s b e s s e e at e e bt e san e s b e e e st e nseesareenneeenneennnens 199
Potential IMPACS @Nd RISKS .....ciiiiiiiiiieiiiiie ittt ettt e sttt e s ste e e st e e e sabe e e sabeesastteeessbseesanbaaeansseeesssseessssseesssnenns 235
Avoidance, Mitigation and ManaBEMENT .......ccceiiiieiieeieeree et esee et esee et e s e e st e steesaeeeseesseesseesaseenseessseenseeenseesseeenseeans 259
Y oTaT el aTa Y= Ta e I 2{<ToTo] o 4 =P SUP USRS
[T To [N F=1 I [ o] o X- ot A ST SOTUTUURRRPPI

Predicted Outcome and Conclusions...

ASSUMIPTIONS ...ttt ettt et e e et e ettt e e sab et e s abe e e e ate e e sabee e e eab e e e easbeeesabeeeeaabe e e e ab e e e snbeeeeabeeeeannbeesanbeeseneeeenane

L Ve [0 [ = Tor= | I e Yol LY Y-SR 274
ENVironmental Values — SUIACe WAL .....c..couiiuieiireeiieiee sttt sttt b et bbbt et sbe et e bt et e sbeenbesneenbesaeens 274
Environmental Values — GrOUNTAWALEN ......c..cociiiiiiiiiiiiiiien et b e bbb b 277
Potential IMPACTS @Nd RISKS .....cccuiiiiiiiiiiiiie ettt et e e s eate e e s tb e e e s abaeesabaeeesaseeeanbaeeesabasesssaeessseeeanbaeessseaenn 282
Avoidance, Mitigation and ManaBEMENT .......ccceiiiieiierieeree e esee et esee et e st e e steesteesaaeeseesseesseesaseenseessseenseeenseesseeenseenns 300
(1Y ToTTid e aTaY -3 o Te l 2{=T o To T ] ¥ SRR 305
[T (o [N F=1 I [ o] o X- ot A SR TRUPSRRPPI 305
Predicted OULCOME @aNd CONCIUSIONS......ccuiriiiiiiiiiiie ettt sttt sttt b et sb e bt et besbe e b e ebeenesbeens 312
Assumptions

Inland Water EnvVironmental QUAITLY ........eoviiiiiiiiieenieeeeesteeee ettt st st esaeesabaesbeesane 313
ENVIFONMENTAI VAIUES ...ttt ettt et e et e s bt s e e e ae e e bt e st e s beeeaseesseesareesneeenneennnens 314
Potential IMPACTS @Nd RISKS .....ccciiiiiiiiiiiiiee ittt e e e e st e e s bb e e e s abe e e s abeeeestbeeessbseessabaeeanssaaesssseeesssaeassseaens 337
Avoidance, Mitigation and IMANAZEIMENT ........ccccuiiiiiiiii ittt e ettt e e stre e e stbe e e s etbeeesbaeeesabaeeessseeessaeeanssseesanseeesnsaeeeanns 354
Y oY a Ty oY TaY=aeTaTo I 2T o T o [ =R 360
LI Lo [V W [ oo ot APPSO U T PSPPSR 367
Predicted OUtcomMe and CONCIUSIONS......ccuiiiiiiiiiiiiiietite ettt st b e bbb sbeesb e sbeebesbeens 375
JAX U] 0] o] 4 o 13U PPR 375
JANe [UF L (ol el oo 1V {1 o o KPP PPPPPPPPPPPPRt 376
ENVIFONMENT VAIUBS. ...ttt h et e h et b et e bt et e s bt e bt e bt et e sbeen bt ebeeabesbeenbeene et e sbeenbeeneensenbeans 376
Potential IMPAacts @Nd RISK ....c..eeirieiiieeenie ettt ettt st sbe e s e st e e b e saneebeeeaseenseesaneennneenneennnens 401
Avoidance, Mitigation and IMANAZEIMENT .......ccocuiiiiiiiie et e et ettt e e ste e e st e e s sabeeesbaeeessbeeessbaeessseeasssseesssseeesnsseennnns 415
MONITOTING AN REPOITING . ..viiiiiiee ettt ettt e et e e e tbe e e e ba e e seateeaasebeeeaabeeesateeaasseeeansseeesnsaseansseeessseeeansaeesssnaens 419
L2 o [0 = I [ g - ot R 421
Predicted OUtcomMe and CONCIUSIONS......cc.iiiiiiiiiiiiieiiie ettt st b e bbb sbeesb e sbeebesbeens 427
JAX U] 0] o] 4 o 13U PPR 427
(07eT0'01 00 18 o VAr= o T I =lele] o Yo o o 1 USSRt 428
ENVIFONMENTAT VAIUES ..ottt ettt st b e bt bt s bt et e bt et e sb e e bt e bt et e sbee bt eneenbesbeens 428
Potential IMPACES @N0 RISKS ...euviiiieiieeieesieeteeee sttt e st et e st e et e s e et eesate e seeeseeesseeenseeanseenseesnseenseeanseesseeenseennseenseesnennn 445
Avoidance, Mitigation and IMaNABEMENT ....c...ceiuiiiierieiite ettt s et e s e e st e s b e e saresbe e st e e sbeesareesnneeareennnens 456
MONITOMING AN REPOITING . ..veiiiiiee ettt e et e e et e e e e ba e e seatee e e tbeeesaaeeesasteeaasseeeansseeeansasessseeessseeeassaeasssnaenn 460
L2 T [0 = I [y g = ot U 460
Predicted OUtCOME AN CONCIUSIONS......eiitiiitieiieeriterieeeit ettt e sttt st et e st e saeesabeesateebeesasesabeeeabeenbeesabeessseenseenanenn 461
ASSUIMPTIONS 1eetiiiiiiiiieeee e e ettt e e ettt e e e e e st r et e e e e s suabaaeeeeesasaaasaaeeeeesasssasaaaeesansstsaaeaesesasssesaeeessanassseaeeesesansssesaesessssnsssneees 464
CONSUIATION ottt bbbt b e bbb e b bt e bt e bt e b e s bt e bt e bt e b e sb e et e e bt e bt sbe e bt e bt e bt sbbe bt est e besabenbeene s 464



Table of Contents

Section 8 Other Environmental Themes and FACtOrs ...........euueeeuieeumenimeeiimmiimiiissse.. 465
8.1 Sea — Marine Ecosystems

8.1.1 ENVIFONMENTAL VAIUBS......eiiiiiiiiiiee ettt ettt e et e e s bt e s abe e e e st b e e e sabtee s abeeeassbaeesabbeesanbaaeansbaeesssaeesassaaeanssaeens
8.1.2 POtential IMPACES @N0 RISKS ..eevviiiieiiieiee st eteeste et e et e sete et e st e et e s e e steesateesseeesteesseeesseesnseenseesateeseeanseesseesnseannseensnenseesn
8.1.3 Avoidance, Mitigation and ManagEMENT .........eiiiiiiiiiiiee ettt ettt e et e e st e e e s sbae e e s bt e e seabeeeesbeeessbbeessnbaeesnreeens 473
8.14 (O 10 dole] 4 =T TP PP TP PP OPPRP 474
8.2 AT — AtMOSPINEIIC PrOCESSES ...ceueieiiiieeiieeitee ettt sttt e s bt e s bt e st esab e sab e e s bt e sabeeeaneesabeeenneens 475
8.2.1 LEgiSIatiVE REGUITEMENTS. ... tiiiiiiieeetee ettt et e sttt e e et e e e s bt e e s sateeaassbeeesabeeesabeeeasssseesssseesanseaeansseeesssseesnssaeesnsseanns 475
8.2.2 GrEENNOUSE GaS ASSESSIMENT...ccuuiiiuiiertierieeriieeiteesteeeteesteesteesbeesteeeteesteesabeesaeeenteesaseesseeassaesssesbeesaseensaessteenssesnseesssesnseenns 477
8.2.3 IMIITIZATION IMIEASUIES ...ttt ettt ettt e ettt e e e b et e s abe e e e a b b e e e sabb e e e abeeeeaae e e e sabeeeaaabeeeennbeeesabeeesanbeeeenreeens 483
8.3 People — Human Health ..

8.3.1 ENVIFONMENTAI VAIUBS......eiiiiiiee ettt et s bt e sttt e e st e e e s abb e e s abeeeeateeesabbeessabaeeensbeeesanbeessabaeessseaens
8.3.2 Potential IMPACS @Nd RISKS ....cciiiiiiiiiieiiiiieiiie ettt ettt e s ste e e st e e e sabbeesabeesastbeeessbaeesasbeaeanssaeesssseessssaeasnsseanan
8.3.3 Avoidance, Mitigation and IMANAZEIMENT .......ccccvuiiiiiiiee et e et eite e e ste e e et e e e s eabeeesbaeeesabaeesssbaeessasaeassseesasbeeasssseeennns 487
8.3.4 (O 10 {elo] 4o =T PP PPPPRPPTN 490
Section 9 Commonwealth Government IMAtters ...........ceeeeeeemmmemmmmmmmmmmsemmmmmmsmmmsssmsssssssssssssssssssssssssssssssssssssssss 492
9.1 Environment Protection and Biodiversity Conservation ACt 1999..........ccovcvieeeiiiieeeiiee e e 492
9.2 Matters of National Environmental Significance (MNES) .......cooiieiiiieiiie ettt srae e 493
9.2.1 (O 10T Y =1 PP O TP PUPPRP 493
9.2.2 DESKLOP AN FIEIA SUMVEYS.....eiiiiiie ittt ettt e sttt e e st e e e s abb e e s abeeeeateeesabbeesaabaeeasbeeesasbeesaabaeesssaeens 497
9.2.3 NAtioNally TRrEAtENEA SPECIES ....vviiiiiiiiiiiee ettt e st e e s ste e s st eeesabbeesateesastbeeessbseesasbaaeanssaeesssseessssaeesnsseennn 498
9.2.4 (Y= o T YA o 1ol [T OO PPPOPPPPPPPRIRE 504
Section 10 Environmental ManagemeNnt ......ccccceeeeiiiiiiiiiiinnniiiiiiiiienneiiiiiiisesmmssessiresssssssssstsesnssssssssssssssnnsssssssses 512
10.1 Environmental ManagemeNnt SYSTEM .. ...cuiii ettt e e e e e et e e st e e e st e e e e nte e e snaeeeesateeeeeneeeesnneeas 512
10.2 ENVIFONMENTAL POIICY ..ottt ettt sttt e st e st e s bt e sabe e sneesabeeeneenane 513
10.3 ENvironmental REQUITEMENTS ....co.uiiiiiiiiieetietteete sttt et e st e st e s b e e st e s bt e sabe e e st e sabaeeneenane 513
104 RoIES aNd RESPONSIDIITIES ....eeiiiiieeeiie ettt e et e e et e e e e st e e e eeabe e e etaaeaesabseeeesbeeeensenas
10.4.1 OVBIVIBW ...ttt e ettt e e e e ettt e e e e s e abe e et e e e s e s asbb e e eeeesaasas s e e eeeses s sseeeeeeesansssa et eeeae s nsbeeeeeeesensnssbteaeeesansnsbaeaeseennsnsneaenenns
10.4.2 Design and Construction Works

10.5 Incident Reporting, Management and Corrective ACLIONS........eveiviiereiiereciieeeesree e seee e sare e stre e e e e nneeas 516
10.5.1 Incident Reporting and IMaNagEMENT.........ciiiiiieeiie ettt et e et e e ette e e e tb e e e sbeeeseateeeeaseeeaabseesaabesesssaeesaseeeassaeasnsenaens 516
10.5.2 (0o g = Tot A1Vl o o o LU PPPPRPPTN 517
10.6 o [ or=Ta Lo Ta Y= Ta Vo I I 110 Y1 o= 0SSP 519
10.7 Environmental INSPections and AUILS .........cccuiiiiiiiiieieiiie et e et e e e re e s s tar e e e st aeeeentee e enreeas 520
10.7.1 Inspections .520
10.7.2 AAUAIES ..ttt ettt e sttt e e s bt e e e s s bt e e e abeee s bt e e e e abeee e hb e e s baeeeaabeee e hheee e hbee e e baeeeanbbeesaabae e e tteeeabbeeenareeeetreaenn 521
10.8 CommUNICAtION AN REPOITING .oeiiiiieiiieeee ettt e e e e e st e e e e e e st ba e e e e e eeesestateeaaeeesanssataeeeaesseasrnnns 522
10.8.1 [ o T=Tol A Lo 4=T o o -1 USSP 522
10.8.2 [ o =Yoo =T o o =1 OSSOSO 523
10.8.3 Contractor Monthly Reporting .523
10.8.4 Records of ENVIrONMENTAl ACTIVITIES ..ueiiiviiiiiiiieiiiie ettt ettt s et e st e e sttt essabe e s s bbeeesabeeessbaeessseeesssseesassaeesnssaeens 524
10.8.5 Documentation, Document CONTrOl @N0 RECOIS........coccurriieeiieiiiireeee e e eeetrre e e e eeeettreeeeeeeeesbaaeeeeeeesssssaseeeseesssssreseseseesssees 524
10.9 Performance Outcomes and INAICATONS ......ciiiciiiiiiiiie e ceee et e e s e et e e saae e e e snbaeeeenneeesnneeas 525



Table of Contents

10.10 CoONLINUAl IMPIOVEMENT ..ottt ettt ettt et e sbe e e s bt e e sbee e saeeesne e e sabeesneeesabeesnneesaseennneens 526
R =T 4 Lo T i B I 5 o LTy 4ol I 1T o Y- ot 3 527
11.1 Indirect and Cumulative IMPact ASSESSIMENT ......ccciiiiiieeiiieeccieeeectte e eertte e e eere e e e sbeeeeestre e e setaeeeesabaeeeeatseesnsenas 527
11.2 Consideration of Project Against Legislated Principles and DULIES ........cceieecuieiiiiiieeeciiee et 540

11.2.1 Ecologically Sustainable Development ....

11.2.2 Waste ManagemENt HIBIarCNY .. ...cuii ittt ettt e e st e e ste e e et e e e s bbeeesstbee e sbaeeesbeeeassseesassseesasseesssseeennns
11.2.3 ECOSYStEM-BaSed MANAZEMENT ....ecvuiieieeriieitieeteestee et e stte et e seeeeteesaeeesseesaseesseeenseesseesnseasaeeenseesaseeseeanseensnesnseansseenseessensn
11.2.4 [ g o [t 4o i I O g P o =TV @ ' U
11.2.5 GENETAl DULY Of PrOPONENTS ... .viiiiiiieitieestiee ettt e et e et ee e st e e e stbe e e sbaeessstseeesbeeesbsaeeastseeeassseessbaeeassseesnssseesnsseesssseesnnns
Section 12 Conclusion of Predicted IMPACEs .........eueeueeeueemummmuimeiiiiieiiieieeesasaassaassaassaassaasasassaasses 547
SECLION 13 REFEIENCES ....cieeeeeeeeiiiiiiiiiieieieeeteeecaeseeeseeeenansssseesseeennassssssseseesnnnssssssseeesnnnssssssssenesnnnssssssseesennnnnsnnnnnes 558
EXECUTIVE SUMMATIY ittt e e et et et e e e e e e e e e e et et e e e ee e e e et e e e e e e e e et et e eeeeteteteteteeeeeteteseseserererereretereeerereeerererenenens 558
Y =Tord (o] o I A o IR S T TSP 558
SeCtioN 5 = EXISTING ENVIFONMENT ...ttt e e s e e e e e e e e e ta e e e e e e sesaastaeeeeeesesnsraneeeeeeesannraneeanens 560
Section 6 — Risk Assessment of ENVironmMental FACtOrs ......coouiiiieiiiii it e s e e et e e raeeeens 561
Section 7 — Key ENVIroNMENTal FACTOIS. ... ..uiiiiiiieiciiie e ciesestee e tee st e s ettt e e s etee e e s aa e e e esateeesensaeeesssaeeeennteeesnnseeeesnsanaeans 561
Section 8 — Other Environmental Themes and FACTOrS......cooiiiiiiiiiiieiiiiee ettt sree et ssire e sae e s s sabe e e ssaaeessbaeeenns 576
Section 9 — Commonwealth GOVErNMENT IMAtLEIS ......cccuiie ittt ettt eete e et e e e e tbe e e eebtee e s bbeeeeeateeeeeasaeeesasaeaans 577
Section 10 — ENVIronmMeNntal ManageMENT..........eececuiiiiiiiieeecieeeeecite e e eitteeeestteeeeetbeesestaeeeesateeesessassesbasasanssseesasseeesnsseaaans 580
Y Totd o) o I Bl o o) L1y ol [ o o ¥= ot £ USUUN 580

Section 12 — Conclusion and Predicted IMPACES .....c..eiiiciiee ettt eere e et e e et e e s e tte e e staeeeesnteeeseasaeeesasaeeeans 581



Figures

Figures

Figure 1-1 Project Location and REZIONAI SETLING.......c..eiieiuiie ittt et e e et e e e et e e e te e e e tteeeebaeeeeabeeeesbaeeensaeeenstaeesseaaeanns 5
Figure 1-2 (0= Lo T T[T = I A UL {0 U 7
Figure 1-3 Primary Gold ENVIroNMENTAl POICY ...c.viiiiiiiiiiiiie ettt et e s st e e s s ba e e sbbeesessbeesssbaeessbeeesnsseasnnns 8
Figure 1-4 Rustlers Roost and QUESt 29 ProjeCt LOCATION .....cccuiiiiiiiieiiiiieeciieeceieeeeite e e etreeestteeeestseeesbseessabaeessseeesssesesnsaeessssneens 11
Figure 1-5 Regional EXploration and IMINEIal LEASES........cueecueerieeriieeiieeseesieestee st esteesteesaeeesteeseeesseesnseenseesnsesnseesnseesseessessnseenses 12
Figure 1-6 Existing Infrastructure and Previous Disturbance at RUSEIErs ROOSE .......cceeviiirireiiiesie et 17
Figure 1-7 Existing Infrastructure and Previous Disturbance at QUEST 29 .......ccocuiiiiiiiiiiiiiie e sree e ae e sire e s sbe e e s seaeee s 18
Figure 2-1 Components of the Northern Territory Offsets FrameWOIK .........cc.eeiiiiiiiiiiiiiiiie ettt et ave e e aae e 34
Figure 4-1 Rustlers Roost Existing and Proposed Disturbance FOOTPIINT .......ueiviiiiiiiiiicniiee ettt 57
Figure 4-2 Quest 29 Existing and Proposed Disturbance FOOTPIINT......ciiciiiiiiiiiiiiiie ittt ebe e s sea e e e 58
Figure 4-3 Geology and Structures of the Mount Bundey Area (GR ENngineering 2021).......ccccceceuvieeiiieeiiieeeeiieeecieeeceieeeeinee e 60
Figure 4-4 Rustlers ROOSt PropOSEd Sit@ LAYOUL .....ccueieieeriieeieeriee et eseeesieeste et e st e steesteesaeeeaeesseesnseesnseeseesnseenseesnseensnesnsessnsennses 63
Figure 4-5 QUEST 29 PropoSed SITE LAYOUL ..ceiueiiiiiiiie ettt ettt ettt e et e e sttt e st a e e e bt e e e sabbeessabbeeenabeeesasbeessnsneesnaneas 64
Figure 4-6 [T =Tt A T =1 T TSP UPPPPPP 66
Figure 4-7 PrOCESSING PIANT LAYOUT....uiiiiiiiiiiiiie ettt citee ettt e ettt e st e e e et e e e e ata e e eeabeeaeasaeeeeabeeesasbaeeanssaeeansbeeeasbaeaansseeesnsseseansaeessseaens 70
Figure 4-8 Processing Plant Circuit .......... 72
Figure 4-9 Accommodation Camp Layout .......ccccceveenneenn. ....82

Figure 4-10 Indicative Wastewater Treatment Plant Layout..

Figure 4-11 Indicative Haul ROAd Cross-SECTION DESIZN.....ccuuiiuieriieeiieeieeieesteestee et esteesaeesteeesteesseeeseessseenseesnseensesanseesseesnsessnseenses 85
Figure 4-12 Project Proposed Haul Road - Overview A RUSEIErS ROOST.......ccoiuiiiiiiiiiiiiie sttt st 86
Figure 4-13 Project Proposed Haul Road - OVErview B QUESE 29 .......uiiiiiiiiiiiiie it eeitee e sireessitee s s siree s sbaeessbaeessbaeessbaeesssseassnsseeens 87
Figure 4-14 Rustlers Roost Pit Designs and Proposed MiniNg STageS .....ccuiiiiuiiiiiiiiieiiie e citeeeetee e ettt e e stre e sete e e ssabee e sareessaaaeesnsneaeas 91
Figure 4-15 Quest 29 Pit Design and Proposed MiNING STAZES ......cvereerieerieeieeseeesteesteesteesteeseeeaeessee s seesseesseessseesseesnseesseessseesns 92
Figure 4-16 Rustlers Roost Proposed Final Waste ROCK DUMP DESIGNS ......eeruveriiieriiiniienieeiee et sttt s e e 96
Figure 4-17 Quest 29 Proposed Final Waste ROCK DUMP DESIZNS ...ccccuviiiriiiieeiiieeiiiteeeiieeestreessieeessibeessaaeeesssaeesssseeessseesssssesssssens 97
Figure 4-18 Rustlers Roost Water Management SChEMATIC.......cuuiiiiiiii ittt et e e e stae e e be e e eabe e e eabaeeenneas 101
Figure 4-19 Quest 29 Water Management SCNEMATIC ......viiiircieeiieee e ecee e see et e e s e e et e s e e saeesrteenseeenseenseesnseenseeeseesnennn 102
Figure 4-20 Assessment Approach for Considering ALEINAtIVES........coccuiiiiiiiii e e e s ee e s bre e e sbaeessseeeas 106
Figure 4-21 Tailings Storage Facility Drainage ArrangemMENT.........cciiiiiiiiiieeciieeeeieeeeetreeeeieeeesteeeesabeeeebseeesabaeessssseesabesesseeesnssees 108
Figure 4-22 Alternative TSF, Landfill and Haul ROad LOCAtiONS ASSESSEA ........uveeieiiiiiiiiririeeeeieieeeeeeeeeeersrereeeseesssreereeseessssareeeessens 111
Figure 5-1 Geological Map of the PiNe Creek INHET ......couve ittt e seee s e ens 114
Figure 5-2 Archaean to Early Proterozoic Stratigraphy and Lithological Descriptions ..........cccceevvieiriiiieiiieeeeiiee e eeiee e 114
Figure 5-3 Map of Rustlers Roost and Quest 29 Topography and SOilS........c..eeeiiiiieiiieiiiiee e e aae e e 118
Figure 5-4 Vegetation Types and Riparian Areas........

Figure 5-5 Map of Project Area Hydrology (North) ....

Figure 5-6 Map of Project Area Hydrology (SOULN) ....c.eiiiieiiecee ettt ettt et e s e e te e sve e ae e e neesteeeabeesaseenseesraeenneanns
Figure 5-7 Annual Regional AVErage EVAPOIatioN ......c.cccieeceerieieesieestee st et ese e st e ste e seeeteesseesseesnseesseesnteenseeenseesseesnseennseenses
Figure 5-8 Mean Monthly Rainfall and Evaporation Data at nearest BoM Station (Source: BOM 2021)......ccccecevereenienienienneens 127
Figure 5-9 Rustlers Roost Intensity Frequency DUration CUMVES ........ciciviieiiuiieiiieeeeireeesiteessteeesseseessrseesssaeesssseeesssessssssessssnees 128
Figure 5-10 Mean Monthly Maximum and Minimum Temperature at nearest BoM Station (Source: BoM 2021) ..........c..c........ 129
Figure 5-11 Major Seasonal Rainfall Zones and Climate Classification (Source: BOM 2021) .......ccccevvvieerieeieeneeeiieeseeeseeeseeenaeenns 130
Figure 5-12  Annual Wind Roses for Darwin Airport (Source: BOM 2021)........ccceriereriienieriienieeiesieeeesieeeesiesee e ese e seesseesesneenes 130
Figure 5-13 Surrounding Significant Sit€S AN FEATUIES ......uiiiiiiie ettt et ettt e e et e e e s be e e s e beeessbeaesnbbeeesabaeasnsseeaas 133
Figure 6-1 Project Risk Assessment MEthOAOIOZY.........coiiuiiiiiiiiiciie et e e e et e et e e e e tae e e sabe e e eabeaeenraaeenneas 138
Figure 6-2 Project and Actions Considered for CumMUIative IMPaCES ......cc.eereeiiierieecee et e ee e seeesreeeneens 152
Figure 7-1 Land Systems Relevant to the ProjeCt Ara.......cu ittt ettt st esre e sae e ebeesanesneens 157

Figure 7-2 Rustlers Roost and Quest 29 Topography and EIEVatioN...........cccuiiiiiiiieiiie et et 158



Figures

Figure 7-3

Figure 7-4

Figure 7-5

Figure 7-6

Figure 7-7

Figure 7-8

Figure 7-9

Figure 7-10
Figure 7-11
Figure 7-12
Figure 7-13
Figure 7-14
Figure 7-15
Figure 7-16
Figure 7-17
Figure 7-18
Figure 7-19
Figure 7-20
Figure 7-21
Figure 7-22
Figure 7-23
Figure 7-24
Figure 7-25
Figure 7-26
Figure 7-27
Figure 7-28
Figure 7-29
Figure 7-30
Figure 7-31
Figure 7-32
Figure 7-33
Figure 7-34
Figure 7-35
Figure 7-36
Figure 7-37
Figure 7-38
Figure 7-39
Figure 7-40
Figure 7-41
Figure 7-42
Figure 7-43
Figure 7-44
Figure 7-45
Figure 7-46
Figure 7-47
Figure 7-48
Figure 7-49
Figure 7-50
Figure 7-51

Soils Types Relevant to the Project Area...

Land Units Relevant to the Project Area ...

EXISTING DISTUINDANCE ...eiiietiee ettt e ettt e e et e e e e bt e e e s bt e e eeataeeesseeessbeaeaabasesasseeessbeseansaaesnnes

Vegetation TYPES iN The REBION......cc.uii ettt e e e e rt e st e e s e e e e sseesseesaeeesseessteessaeenseesseesnseennseenses

Broadscale Mapping of Vegetation Types Within Project Ar€a .......coccuuiiiiiiiiiiieeiiiiieesiees e sae e 203
Locations of Riparian Survey Areas (ECOZ 2020@).......ccccvuuiieiiieieiiieeeiieeeeireeesitreeestreeeseseeesesseeessaeessseeessssesessssessssnees 206
Threatened Flora Records and FIOra SUIrVEY LOCAtIONS. .....c.eeeiierieerieeitiesieesieesieeseeesteeseeeeeeesaeeseeesnteesaeeeseesneeenseenns 210
Map of Modelled Distribution of Threatened FIOra SPECIES .......cuevuieeeieeiierie ettt e e e e e sraeenee e 211
Map of Helicteres macrothrix Survey Tracks at RUSEIErS ROOST ......ccivviiiiiiiiiiiiiii ittt 213
Map of Helicteres macrothrix Survey Tracks at QUESE 29.......uiiiiiuiiiiiiiieeiie ettt e e sree e e sbr e seabe e e s baeeeeaaees 214
Map of modelled habitat for Stylidium ensatum and sUrvey l0Cation ..........ccoeceeeieereerie e 216
Location of Weeds Within and SUrroUNdiNg Project Ar€a........ccccuveeiiiiiiiiiieesiiee et eesiee e et e stae e e sae e e sabeessneaeesnsneas 220
Fauna Field Survey Locations and Conservation Significant Species RECOrds ........cccceevviiiiiieeiiiiieeeiiiie e 222
Fauna Surveys from November 2016 and May 2017 (LES 20178) .....cccueereeriieeieesieerieesteeseeesaeesseesseesseeesseessessnneenns 226
Map of the Project Area in relation to the Mary River Coastal FIoodplain..........ccccvereeriieeiieeceesee e 234
Direct Vegetation and Habitat DiSTUIDANCE ......uuiiiiiiiiiiiieciie ettt e e e s sta e e s be e e sbbe e e ssbaaeesnees

Surrounding Mining and EXtractive INAUSTIY PrOJECES ...cccicuiiiiiiiiiiieeecieec ettt st saa e e are e e svaeesaaae s

Areas of Influence for Cumulative Impact....
Regional Hydrological FEatures .......ccoccuevevcuieiiniiiiciiee e

Mary River Groundwater and Surface Water Beneficial Use Areas ...

Rustlers Roost 1% AEP FIOOd INUNDALION «..coueiiiiiiiiiiieteeiettee sttt ettt sttt s b smeenesaeen
Rustlers Roost 1% AEP FIOOd INUNAALION ..c..eiiiiiiiiiiieeieeece ettt s n e s e
Regional Site Map and Groundwater Model DOMaiN........iiiiiiiiiiieiiieeciie e re e s sae e s sbe e sbbe e s sbaeeesaeas
Groundwater Model Grid and Boundary CONAItioNS........cccuuieeiiiiiiiiiieciiic et e e eeve e e e sra e e sare e e savaeesaseee s
Groundwater Model Predicted EXTENTS. ....c..cerviiieiereeieet ettt ettt ettt st sbe et b et esbe et e sbeesnesbeeneenneenee
Cumulative Groundwater DrawdOWn EXEENTS.....c.c.eiiiiiriieiieeiieeieeee ettt eeneesane s
Mary River Groundwater and Surface Water Beneficial USE Ar€as .........cccueevcuveiiiiiiieiiiieeceieeesieeeeniee e siseessvneessnnnes
Inland Water Downstream Environmental Values and Surface Water Beneficial USes .......ccccocvevirienenecniniencnene 318
Existing Upstream Surface Water and Groundwater Monitoring Sit€S........ccuvviierieereeriieeiieeree e e e see e seee e 322
Existing Downstream Surface Water MONITOrNG SiteS......ciiviiiiiiiieiiiiieciiie ettt e e sbbe e e saaeeenaees 323
Piper Diagram for Rustlers Roost and Quest 29 Surface Water lonic Composition ..........cccceeeevieeeiiieieccieeeecieee e, 329
Piper Diagram for Rustlers Roost and Quest 29 Groundwater [0nic COMPOSItION ....cc.eevveerveecieerierieereeereeesee e 330
Summary of Existing Inland Water Quality at Sampling LOCAtiONS .......covueeriiiiiiriierieeeeceee e 333
Proposed Ongoing Monitoring Sites — UPSII@amM ... ..iiiciiiiiiiiieciiie ettt ettt ettt s b e s s ave e e sbae e s sabae e sbbeeesnsnaesnnes 365
Proposed Ongoing Monitoring Sites — DOWNSIIEAM .....c.uuiiciiiieiiieeceieeeetee et e et e e e sere e e e areeestaeeesabeeessaesesaraeaenneas 366

Regional Overview of Aquatic Features

Project Area Aquatic Features

Regional HydrogeologiCal FEAtUIES ........ciiiiiieiiiii ittt e e sttt e e sta e e et be e e e bbeeesntaeeesbeeessbeeesnsaeeesses

Stream Orders Relevant t0 the ProJECT Ar€a ......c.ciciiiiieeieesee ettt e e st e et e s e sae e s teesneeeseesseesseesneeennes 381
Permanent SUface Water FEAtUIES ......cc.eiiieriieieieiee ettt ettt st e st sane st esaneesbeesaneesneeenneesenesaneenns 383
Survey Sites Related t0 AQUALIC ECOIOZY .. .uuiiiiiiiiiiie ittt ettt e et ebe e e st e e e sba e e ssabeeasssaeassssbeeesssaeassseeans 388
Occurrences of Aquatic Related Threatened FAUN@ .......cccvii ittt e et e e s aa e e s eabee e ebaaaeeans 397
Groundwater Dependent ECOSYSTEM MaPPIiNG ...veevereieerieereerieeeeseeseesteesreeeteesseessseessseesseessseesseeenseesseesnsesssseenses 400
Surrounding Projects with Potential Cumulative Aquatic ECOlogy IMPacts........ccceerieriiieiiiinienieeee e 414
Project Setting and SUITOUNAING ACTIVITIES ....ccccuiiiiiiiieiciie e et e b e e e sba e e s sabe e e sbbeeesabaeeesnnnes 430
Northern Territory Gross REZIONAI PrOTUCT..........ioiuiiiiiiie ettt e e st e e e eate e e ebae e e s abe e e eabeeeenraaeenneas 437
Relative SOCI0-eCONOMIC AiISAAVANTAZE. ... cccuiriieriiesiee st ertee ettt e st et e e steeseeeeteesnseeseessteesseaenseesseesnseessseenseesseesnsennns 441
Relative socio-economic advantage and diSadVantage ........cccueereeriierieeiieenie ettt 441
ECONOMIC FESOUICES ...ttt et et e bt sab e s eb e e s aa e e bt e sebe s bt e s aa e e s beesenessne e e bt e senesaneenns 441



Plates

Figure 7-52
Figure 7-53
Figure 8-1

Figure 8-2

Figure 9-1

Figure 10-1
Figure 10-2
Figure 10-3
Figure 11-1
Figure 11-2

Plates

Plate 1-1
Plate 1-2
Plate 1-3
Plate 1-4
Plate 1-5
Plate 1-6
Plate 1-7
Plate 1-8
Plate 4-1
Plate 7-1
Plate 7-2
Plate 7-3
Plate 7-4
Plate 7-5
Plate 7-6
Plate 7-7
Plate 7-8
Plate 7-9
Plate 7-10
Plate 7-11
Plate 7-12
Plate 7-13
Plate 7-14
Plate 7-15
Plate 7-16
Plate 7-17
Plate 7-18
Plate 7-19
Plate 7-20
Plate 7-21
Plate 7-22
Plate 7-23
Plate 7-24
Plate 7-25
Plate 7-26
Plate 7-27

Education and occupation.........ccoecveeveerieeneencieeneeenee.

Surrounding Mining and Extractive Industry Projects

Mary River and Adelaide River Costal FIOOAPIains .......cccuuiiiiiiiiiiiie ittt vae e e b e e are e e eaaeeeeaneas

Total Annual CO,-e Emission per €ach Project ACHIVITY .....cvecceeeceerieecieeteereesceeseeeseesee et e s e e seeesteesseeeaeessaeeneenns 482
Matters of National Environmental Significance OCCUITENCE ......uviiiiiiiiiiiiee ettt sre e e sibe e s saaeeenaees 496
Primary Gold’s Environmental Management System for the Project........ccccccveiiiiiieeiiie e 512
Primary Gold’s Environmental Management System Documentation Structure for the Project.......ccccccvevvevvvennns 513
Primary Gold’s Environmental Incident Management Process for the Project ........ccccevvveevieeceenieeceesie e see s 518
Surrounding Activities with Potential Indirect or Cumulative IMpacts.......ccccveiiiiiiiiiieinieieeeee e 528
Potential Indirect and Cumulative Interactions with Surrounding Projects and Activities.......c.cccceeevvieiiieeenineeennen. 529
EXisting FlOOd@d RUSTIENS ROOST Pt ......eevieiiieeiiieeieeriee et estte et e sete et e st ste e sae e e e e teeseaesnseesneeenseesnseenseeenseensnesnseesnseenses 15
Remaining Tanks from Former Processing Plant at RUSTIErS ROOST ........eevieeriiiieieeiiesie et 15
Existing Waste ROCk DUMP @t RUSTIEIS ROOST ......ciiiiiiiiiiieiiiie ettt ettt et e str e e s ba e e s tbe e e ssbaeesssbeaessseeens 15
Existing Heap Leach Pad @t RUSTIErS ROOST .....cccuuiiiiiiiiiiiieeciiee ettt ettt e e e ette e e et e e e sbae e e sabaeessbaeesbaeeesntaeessanaeas 15
Existing Zamu Pit with Regrowth at Quest 29 .. .16
Existing Zamu Pit at Quest 29.........cccceeevuinees ....16
Remaining Heap Leach Pond at Quest 29..... ...16
Remaining Heap Leach Pad @t QUEST 29 ........iicuieeiieiieeieesiee et e ste et e st e ste e steeseeeeaeeseeesseeenseeseesnseenseeenseensaesnseesnseenses 16
INAICATIVE POWET STATION ..eeiniiiiieie ettt et st e et e s b e e s r e e et e e bt e sar e e s e e e st e nneesareeenneeanee 73
Rustlers Roost Heap Leach Pad Erosion, Red Line Indicates Gap in EXisting BErmM........ccccoeeveveviieeeiiniesiiee e 169
Rustlers RoOOst HEap LEACH Pad EFOSION .....uiieiiiiiiiiiiecieeeeitee et ee et e e e ettt e e s ta e e e sate e e s abeeesabaeessabeeessbesesnsaeeessns 169
Rustlers Roost Heap Leach Pad, Intact Erosion CoNtrol BEIrM .......ccuieeuirecieerieeiee et esee e e e aeeseeeste e eeseeesreeenneens 170
Vegetation in Land Unit 2b characteristic of RUStIErs ROOST SIte.......cceeveeriiieriiieiiesieesee et see e sre e ee e e 204
Vegetation in Land Unit 2b characteristic of RUSTIErS ROOST SIite.....cccuiiiiiiiiiiiiiieiiieeeciie e 204
Vegetation in Land Unit 2a in Central QUESt 29 WRD ......cooiiuiiiiiiiiecieeecitee e eete e et e e e tv e e ssava e e s sabe e e sabesesataeesnneas 204
Vegetation in Land Unit 62 QUESE 29 ZaMU Pil......cceeriierieeieerieeseeseesteeste et eeeeeseeessteesaeesseessaeessaesseesseesnsessnseenses 204
Upstream Riparian Vegetation of Marrakai Creek TriDUTary.......cccciiiiiiiiiiie et eae e e 207
Downstream Riparian Vegetation of Marrakai Creek Tributary .........cccoeoiiiiiiiiiicciiecece e 207
Upstream Riparian Vegetation of Mount Bundey Creek TrhULAry ......ccoecveviercieseeree e see e 207
Downstream Riparian Vegetation of Mount Bundey Creek TribULary ........ccccoveeiererieninieseseeneeeee e 207
Helicteres macrothrix Leaves and FIOWETS ........ccccciiiiiiiiiiiiiiiiiiniicie sttt s s 212
Photographs of Stylidium ensatum Leaves and FIOWET ............coocuviiiiiiiiciiie ettt 215

Photograph of Schoutenia ovata...

Rustlers Roost Annie’s dam.......

RUSEIEIS ROOSE Pit LAKE ...ceviviiiiiiiiiiiiiiiest e sb et sbe b s besbe e
Rustlers ROOSt HEAP LEACKH PONG .....cccuiieieeiiecieeee ettt ettt e e te e st ee s e e s eeeeessaeeneesnseenseesnsaesneeenseesseesnneanns
QUEST 29 ZaMU Pit ittt st s e e e et et e s e a e e e e e s eae e s e bneeenane
Mount BUndey Creek, Site SWTGLA ... ..ottt ettt ettt e st e e et e e e s bbe e e sataeaesbeeesabbeessntaeeessseeesassesesnssaesssees 390
Mount Bundey Creek, Sit€ MBCOL .........ooiiiiieiiiie e ciieeeeiee ettt e sttt e e ete e e e tb e e e sba e e seataeaeaseeesaaeeesnsaeesasseeessbesesnsaeesnsees 390
Mount BUNdey Creek, Sit€ SWTG3 ......oicceeieeeieesieesteeste et e st et e s ae e seeeeeesseessseessseesseesseesseesnseenseesnsesssseenseessensnsennns 390
COUILET Creek, SITE CCO2.. . uiiiiiiii ettt ettt ettt ettt e s st e e e ate e e sttt e e sataeessbeeesabseesaabaeesassaeesasbaeeansteeennsseesansaesansseesnnn 390
RRMCUS Marrakai Creek Control Upstream from Site........cccviiiiuiiiiiiiiiiciiie ettt e e s vae e 391
RRMCDS Marrakai Creek Tributary Downstream from Site ........c.coiciiiiiiiii it 391
RRSW23 Mount Bundey Creek Tributary Downstream from the Rustlers Roost Heap Leach Pad.........c.ccccevvernnnes 391
Q29SW2 Mount Bundey Creek DOWNSEIEAIM ......ceviiruieeieerierieeeitesieesreesieesbeesinesbeessseesbeesasessseesaseesseesaseessseenseessnens 391

RP8-DS Drainage Line Directly Adjacent to South of Heap Leach Pad..........cccveiieiiiiciiiicceeccee et 392



Tables

Plate 7-28

Tables

Table 1-1
Table 1-2
Table 1-3
Table 1-4
Table 1-5
Table 1-6
Table 1-7
Table 1-8
Table 1-9
Table 1-10
Table 1-11
Table 2-1
Table 3-1
Table 3-2
Table 3-3
Table 3-4
Table 3-5
Table 3-6
Table 4-1
Table 4-2
Table 4-3
Table 4-4
Table 4-5
Table 4-6
Table 4-7
Table 4-8
Table 4-9
Table 4-10
Table 4-11
Table 4-12
Table 4-13
Table 4-14
Table 4-15
Table 5-1
Table 5-2
Table 6-1
Table 6-2
Table 6-3
Table 6-4
Table 6-5
Table 6-6
Table 6-7
Table 6-8
Table 6-9
Table 6-10

RP6-US Creek Downstream of Annie’s Dam, Marrakai Creek Catchment..........cooocviiiiiiiiiiiieeiniiecceee e 392
(g o To) o 1=Y o Al @eT o = Yot ll D L] =11 OSSP TRUPPUPPPN 6
CoNSUItANT CONTACE DETAIIS ..c.veiuiiiriiiiitictite ettt b e st b e b st sb et e b s b e bt et e b e sbnesbeeanas 6
Pastoral Leasehold Land DELAIIS .......cc.eeiereeriieieieriteieet ettt ettt ettt s b et ebe et sbe e b e ebe e b e sbeenbeeneenesbeens 8
PGO MiNEral LEasE DELAIlS .....eevueeriieeiiieiee ettt ettt ettt st e st esane s ne e e neesmne e b e e ess e e nneesareeaneeenneennnens 9
Regional EXploration and IMINEIal LEASES.......cccuiiiiiiieiiiieeeiieeesitee sttt e s ite e e steeesstbeeeessbeeessbaeesssbaeeassseeesssseesssseessnsseeens 10
Construction and Operational Components of Proposed ACLION ........ccuiiiiiiieiiiiie et eeave e e vae e 19
DIAft EIS STIUCTUIE ...ttt ettt ettt ettt et ettt e bt s bt et e at e bt e ae e s bt e a e e b e s h b e sb e eab e b e e aeesbeeaeeebeeabesbeenbesbeentesbeensenaeenee 22
Key Companies INVOIVEd in The Draft EIS.......cooiiiiiiiiiiiieeciie sttt ettt e et e s s tv e e s sba e e stbe e e ssbaeessssaaessseeens 22
Summary Cross-Reference Table for ToR Requested Additional Information .........cccceeeiiiiiiiiiiiiiiie e, 23
Vegetation Clearing COMPAIiSON .....c.viiierieeeieereesteestee st estee st esteeeteesseeeseessseesseesaseesseeenseesseesseesnseenseessseessseenseesseen 28
Rustlers Roost Referral Infrastructure Layout and Draft EIS Infrastructure Layout Disturbance Comparison.............. 29
Summary of Other Legislation and Approvals Applicable to the Project.........cccocveiiiiiiiiiiiie e 36
[T A (e Yo Y = (= Ve Fe 1TSS TRPPPP 43

IAP2 Levels of Engagement

Different Depths of Engagement / Communication

Engagement Activities by Stakeholder Groups............. .47
Stakeholder Engagement to Date and ISSUES RAISE.......cceeveeriiierirerieerieeiee st eseesteesiee et eseaeesteesaeeseaesnteesneeeseesseens 49
CONSUILATION PRASES ...ttt sttt et s e st e s sttt e s an e s ne e e bt e saeesaneeenseebeesaneeaneeemneennnesaneens 52
ProjeCct Ore RESEIVE SUMIMAIY...ccuiiiiiiiieiiiiiieee e e e ettt e e e s e sttt et e e e sebrreeeeesesasbbaeeesesassssaaaeeesessssstaeeessassssssaeeessssnsssneees 59
Existing Disturbance Footprint Within the ProjECt Ar€a .......c.eiciuiiiiiiiiiciiee ettt esaa e e s aaee s 61
Anticipated Power Station CONTIUIAtION .........icciiriieiie ettt e se e e ae e s e e et e snseesseesnseesnneenneesneeen 73
Tailings Storage Facility DeSiZN PArameters .......ocuieieeriiriiieiiieee ettt sttt st sare e s b e sseesaneesnneennes 75
ANCOLD Tailings Storage Facility Design Parameters (MiNIMUM) ......c.ccocvieeieeiieeiie e eeee e e eeveesreesreeereesaneereesnnes 77
Project Haul ROAd DESIZN CrILEIIA ....ccccuviiiiiieeciiieecciieeeetee ettt e sttt e eette e e e sta e e e eataeesetteeeetseeeeasaeesasbaeeesseeessaeeennsaeesnsseaenn 84
MiNiNg and ProCesSiNg EQUIPMENT .......ieiuiiiieecieeieerieesteeste et esee et esaeeste e ssteesseeeseesseesnseesneeenseesnseenseeanseesseesnseesnsennses 89
Rustlers Roost Pit, Annie Oakley and Annie’s Dam Pit Waste Volumes by Weathering Zone..........cccccoeevevivciveenninnnn. 93
Estimate of NAF and PAF Waste Material Quantities at RUStIers ROOSt.......cc.cccvevieiiiirieniiniceneeccee e 94
Quest 29 Pit Waste Volumes by Weathering ZONE ........ccevceeeieeiieiie ettt e e ee s e ve e e snte e s e eaeesneeeneeens 94
Quest 29 Pit Waste Material Volumes and PlaCemMeNt........c.eoviiiriiirieriiecieeee ettt st sne e 94
Estimate of NAF and PAF Waste Material Quantities at QUESt 29 ........cceviiiiiriiniiiiiiinire e 95
Proposed Surface Water Infrastructure and Conceptual Storage Capacity........cccecveeevrieeiiieeeiiiee e 100

Hazardous Materials and Storage Volumes for Processing Activities.

Project Closure Objectives

Land UNits Of The PrOJECE AN ..cccuviiiiiiiei ittt ettt ettt e s e e st e e s bt e e s s ataeaeasbeeesabaeeesabaeeessaeesasbeeeansaaessses

Description of Vegetation Types for Rustlers Roost and Quest 29 Project Areas .......ccecceerveereereerieessereneessensneenns 119
Relevant Environmental Factors and OBJECHIVES ........coiiiriiiiiice et sene e 136
Qualitative Risk ANGIYSIS IMIAtIIX v.iiccuviieiiuieeiiiiieeiiie e eieesstee e e ste e e sttt e e staeeestbeeesbbeeesataeaessbeeesbaeeessseesassseesnnseesansseessnns 139
RISK RBNEE ...ttt ettt et e e et e e e sttt e e e ttae e e abeeesabaeeeaataeeassbeeeaaaaeeeastaeaensseeesaseeeeansaeesasseeessbesennsaeessnes 139
Definition of Likelihood ClassifiCation ...........coeeueririeninieeee sttt ettt sb e st be e 139
Description Of Risk ClasSifiCatiON .........cocueiieiiriirierie ettt sttt b e s bt e bt e et e sbeenbesaeebesaaens 140
(0eT =T [V L] o Lol @ - 1Y} o1 4 Lo o WO PPPPRRRN 141
(V<] o) 0= o =11 Y AV AT USSP 143
Identified Risks @aNd REIEVANT FACTOIS ... ..couiiiiitiiieiteeiet ettt ettt b e s et e bt e et e saeenbesaeenbesaeens 144
SUMMATY OF RISKS «..eeiteiiieete ettt ettt ettt et esh bt st esat e et esaseeabe e eabeesabe s b e e easeenbeesabeeneeeabeensnesabeennneeans 147

Assigned Classification of Projects relevant to Cumulative IMPacts .......cecocviiiiiiiieciiee e e 153



Tables

Table 7-1

Table 7-2

Table 7-3

Table 7-4

Table 7-5

Table 7-6

Table 7-7

Table 7-8

Table 7-9

Table 7-10
Table 7-11
Table 7-12
Table 7-13
Table 7-14
Table 7-15
Table 7-16
Table 7-17
Table 7-18
Table 7-19
Table 7-20
Table 7-21
Table 7-22
Table 7-23
Table 7-24
Table 7-25
Table 7-26
Table 7-27
Table 7-28
Table 7-29
Table 7-30
Table 7-31
Table 7-32
Table 7-33
Table 7-34
Table 7-35
Table 7-36
Table 7-37
Table 7-38
Table 7-39
Table 7-40
Table 7-41
Table 7-42
Table 7-43
Table 7-44
Table 7-45
Table 7-46
Table 7-47
Table 7-48
Table 7-49

Predominant Land Systems in the Project Area .......ccccoveeveervieeneenieenieeeenee e

Soil Erodibility and Emerson Class from Collected Soil Samples in Disturbed Areas....

Erosion Risk and Corresponding Land Use Suitability Classes, Modified from NT Land Suitability Guidelines .......... 161
Description of Land Units and Soils fOr the ProjECt Ar€a........cceceeeciieeiieieesieeeese e ste e e ae e seeesteesseeesaeessaeenneens 163
Potential ACidity Of Sit€@ IMINEIAIS ....ccoiviiiiiieecie et e s te e e et be e e sbb e e ssabaeesssbeeesabbeessssaaessnes 168
Potential Sources of Impact to Terrestrial Environmental QUality .........ccooviiiiiiiiiiiiiecieccee e 172
ANNUAL EFOSION RISK ..ottt bttt s b e bbb s bt et e bt et e sb e et e s be e s e sbe e b e nneenne 178
Hazardous Chemicals Stored on the IMINE SITe........cceiiiiriiiii e 179
Assessment of Cumulative Impacts to Terrestrial Environmental QUality ........cooveeiiiiiiiniiiiiiiiecce e 182
Avoidance, Mitigation and ManagemeENnt IMEASUIES ........ccccuieeiuieeiiieeeiireeeirreeeeteeesstreeesiueeessbesasssseeesnsseeessnsesssseeens 184
Terrestrial Environmental Quality Residual Impact Assessment SUMMAry ........coooeiriiireniiee it 191
Description of Vegetation Types for the Project Ar€a........cccuviiiciieiiiiiiiiiie sttt ettt e s seae e e sbe e sabe e saaaeenneas 200
Introduced Flora Species RecOrded DUINEG SUMVEYS .....ccuuiiiiiiiiiiieeeeieeeeiee e sttt e eetreeesere e e sbveeesbaeessabaeessbesesnsaeessnnns 218
Likelihood of Assessment Summary for Fauna relevant to the Project Area ......cccceeveevierrieeieeneeeieeseeeseesee s 223
Mapped Vegetation Clearing Extent for Construction and Mining OPerations.........cccceecueeeveeceeseesseesseeeseeseesneenns 235
Potential Sources of Impact to Impact to Terrestrial ECOSYSTEMS ....ccuviiiiiiiiiiiiie ittt 237
Mapped Vegetation and Clearing EXEENTS ........cuiiiiiiiiiiiee et ctee ettt e e ste e e e sate e e s tbeeesabaeeesabaeessbeeesaraeesssnes

Assessment of Cumulative Impacts to Terrestrial Ecosystems..
Avoidance, Mitigation and Management Measures .............
Terrestrial Ecology Residual Impact Assessment Summary ...
Rustlers Roost and Quest 29 Surface Water Catchments, Modelled Baseline, and Future Discharge.........cc.cceeue.. 275
Rustlers ROOSt GrOUNAWALET LEVEIS .........eeiiiiiiiiiiieiee ettt st e s e sb e saressneeeneesrnesaneenns
Quest 29 GrouNAWALEr LEVEIS ..ot
Potential sources of impacts 10 hydrologiCal PrOCESSES.....cccviiiiiuiiiiiiiieciie ettt e e erbe e e s baeeesaaeas
Assessment of Cumulative Impacts to Hydrological PrOCESSES ........cccuvereeriiieeiieieeseeesee e seee e see et see e
Avoidance, Mitigation and Management Measures for Hydrological Processes .........cc.ceevveriieneeniieenieeseeneenieenne
Overview of Pit Dewatering and MiniNg PRasEs........cuiiiiiiiiiiiiiiiiiee st e esree e seiteeestaeeesebaeeseabeeesssseessssseesssseessnsseassnns
Hydrological Processes Residual Impact AsSesSMENt SUMMAIY......ccccuiiiiiiieiiieeeiiree e eesreeeesre e eareeesraeeesaneas
Rustlers Roost — Marrakai Creek Catchment — Surface Water Monitoring LOCations .........cceeceeveerieenieeseeseessieenns
Rustlers Roost Mount Bundey Creek Catchment Surface Water Sampling LOCations.........cccccevcveeeiiiieiiieeesiivee e,
Quest 29 Mount Bundey Creek Catchment — Surface Water Monitoring LOCationS..........ccccvueeeeiiieeeiiieeenieeeeciee e
Quest 29 McKinlay River Catchment — Surface Water Monitoring LOCtions .........cceecvvereerieenieeceesee e
Accommodation camp — Coulter Creek Surface Water Monitoring SiteS ......ccccveievereeriinieieneereeterie e
Toms Gully Mine — Lower Mount Bundey Creek Surface Water Monitoring Sit€S........cccevvveeirciieeeiiiie e ecieee e
Baseline Marrakai Creek Catchment Water Quality Parameters .......c.ccccviiiiiieeiciieeeciee e
Baseline Mount Bundey Creek Catchment Water Quality Parameters - Upstream.....

Baseline Mount Bundey Creek Catchment Water Quality Parameters at Quest 29....

Baseline McKinlay River Catchment Water Quality Parameters at QUESst 29........ccccveeviiiiiiieeiiieee e
Baseline Water Quality at Toms Gully for Lower Mount Bundey Creek Catchment .........ccccvecievieeiienceecee e
Baseline Water Quality Proposed Accommodation Camp for Coulter Creek.......ouuimmimniinniienieereeee e see e
Sediment Sampling LOcations and DeSCIiPLiONS ........cocuiiiiiiiieiiiieeciee ettt e sb e e s e e s sbee e s saeaesbaeeessbaeesnsseeeas
Laboratory Result Summary for Sediment Toxicant DGV* Covered Dissolved Metals...........cccecveeeiiiiieiiieeencnneeennen. 332
Laboratory Result Summary for Dissolved Metals (Without Toxicant Default Guideline Values) ........c.cceccvevcvvenenns 332
Current Groundwater MONITOIING BOIES ........eiiieiiiieiiieiierie ettt ettt e sreesere s b e s bt e sseesareesneeeneesnnens 334
Baseline Groundwater Quality Parameters at RUSTIErS ROOST........cciviiiiiiiiiiiiiiie ettt 335
Baseline Groundwater Quality Parameters at QUEST 29 ........uiiiiiiiiiiiiee ettt et e e ere e e e e e eabe e e eaaeeeeaneas 336
Tabulated Conceptual Site Model for Inland Water Environmental Quality Contaminant Pathways..........cc.cceeee... 338
Potential sources of impact to Inland Water Environmental QUality.........ccocuervieeriiinienieenieceeseeseeseeeee e 341

Potential Cumulative Impact to Inland Water Environmental QUality ..........ccccueiiiiiiieeiiiii i 352



Tables

Table 7-50

Table 7-51
Table 7-52
Table 7-53
Table 7-54
Table 7-55
Table 7-56
Table 7-57
Table 7-58
Table 7-59
Table 7-60
Table 7-61
Table 7-62
Table 7-63
Table 7-64
Table 7-65
Table 7-66
Table 7-67
Table 7-68
Table 7-69
Table 7-70
Table 7-71
Table 7-72
Table 7-73
Table 7-74
Table 7-75
Table 7-76
Table 8-1

Table 8-2
Table 8-3

Table 8-4

Table 8-5

Table 8-6

Table 8-7

Table 8-8

Table 9-1

Table 9-2

Table 9-3

Table 9-4

Table 9-5

Table 9-6

Table 10-1
Table 10-2
Table 10-3
Table 10-4

Potential Impacts to Inland Water Environmental Quality and Avoidance, Mitigation, and Management Measures

.................................................................................................................................................................................... 354
Proposed Surface Water Monitoring LOCAtIONS .......ccevveriiiiriiiriienieeiie ettt sttt et sne e sreesae e eneesenesneenas 361
Proposed Groundwater MoNItOring LOCATIONS ........uuiiiiiiiiiiiie e citeeceiee ettt e eetae e e sere e e s eabe e e sbaeeesabeeesbbeeesasaeassnees 362
Proposed Sediment MoNItOring LOCATIONS ....c.c.iiiiiiieeiieeriieeieesee e este et seeesteesaeeeseeesrte e seeeneesseesnseesseeeseesseesnneenns 363
Inland Water Environmental Quality Residual Impact Assessment SUMMArY .......ccceeeviieiiiieeiriiee e 368
Aquatic Ecosystem Relevant Fauna Identified in EPBC PMST and NT Listed Threatened Species .........ccccoecvveeeuneenn. 384
Aquatic Ecosystem, Riparian, Macroinvertebrate and Sediment Sampling SiteS........c.cccovviiiiiiiieeiiiie e 386
Representative Sampling Sites for Fish, Macroinvertebrates and Riparian Vegetation .........cccccovvvevveenireveescvennnenns 389
Potential Sources of IMpPact t0 AQUATtIC ECOSYSTEMS........uiiiuiiiieerieeieeeieestee e et e see et eesae e e e aeesseesseesseeeseesseeeneenns 401

Assessment of Cumulative Impacts to Aquatic Ecosystems
Potential impacts to Aquatic Ecosystems and avoidance, mitigation, and management measures..
Proposed Biological MoNItoring LOCAtIONS ........uiiiiiiiiiiiieieiiie sttt ettt et e et e e s tbe e s sbee e e sabe e e sbbeeesaseaeenaneas
Aquatic Ecosystem Residual Impact AsSeSSMENt SUMMATY ..ccccviiiiiiiiiiiiie et eriee st e et e e e s s sae e s sbreessbaeesnsseeeas
(e oJU] LA Lo I - LA 1 4 ok USRS
LYo T= LT VoYU I oY o YU -1 o o USRS
(] oTo T 0T g Slo T g ol I - | ol [ o -} 4o o IR USSP
Top INAUSEIIES Of EMPIOYMENT ....veiiiiiiiiieciie ettt et e st e e st e e e s sabe e s e tbeeessbbeeesstaeeesbeeesssbeesnnseaesnssees
Transport Related CoOmMMUNITY DAta.......coociiiiiiiieiiiiic ettt s e et e e eate e e e tbe e e sbaeesstaeessbeeesabesesnsaeesnses
Arnhem HighWay Traffic DAta ....coccveeciecieccee ettt ee et e s et e st e e tee e eeessaeenseessseeseessseasseeenseesseennsennns
Vehicle Serious Injury and Fatality STAtiSTICS .......ccuiiiiiiiiiiiiie et e e e s s ba e s sbae e snnae s
Underlying Regional ECONOMIC TIENGAS ....cccuuiieiiiiieiiieeceite e et e e ettt e eete e e etbe e e sbaeeesataeeesaseeesabeeesnsaeesssseeessbeeessaeesssees
Potential Sources of Impact to Community aNd ECONOMY .....ueivuieriiiniieiiienieeieeeieesieesteesee e e e sseesteesseeesseesseesnneenns
Y TaY T T O T o1y = W oo 1T o L o USSP
UNit MiNiNG COSTS DY COSt CONTIE....ciiiuiiiiiiiiieeiiie et ee ettt e et e e sttt e s ste e e et eeesbaeeesataeassseeesabseeesnsaeesssseeesssseseanssaesssees
Total Operating CoSt DY YEAI (SIM) ..cuviiueiiiceecee ettt ettt et eeveete et e teeaeeteebeeseeseeteeaseeseensesteenseessenseesnenseessensesrnens
Avoidance, Mitigation and Management IMEASUIES .........c.ecceeruerreerieeseesiteeseeeseeesseessseesseesseesteesseessseesseesssesssseenses
Community and Economy Residual Impact Assessment Summary....
Other Environmental Factors .........c..cccueue

Avoidance, Mitigation and Management

NGER RePOIting TRrESNOIAS ......eeeiiiiiieeieeee ettt st et r e sene s b e e ane e nbeesabeesseeeneesenesaneenns

[ TS (o T - ot o] TP T PP PP PPOPPPOP
Construction Annual EMissions (TONNES CO27€) ..uviiiuuiieiiiiieeiiieeeitieeeeteeeesreeesiteeeestaeeesasaeessabesesssseeessseesssseeesnsaeasanns
Operational Annual EMissions (TONNES CO27€)....eeuuieruererieerieeitieeeeereesiteesseeesteesseesseessseesseessseessessseesseesssesssseenseesenen
Summary of Annual EMissions (TONNES CO2-€) ...eeuvirueriiriirierieeieeiteie sttt ettt et sbe st bt et s bt e tesbe et e sbeestesbeensesaeenee
Avoidance, Mitigation and ManagemeENnt IMBASUIES .......ccccuieeruieeiiiieeeiiieeesiteesereeesseseeesseeessseeasssseesssssesssssssesssseeens
Summary of the Potential IMPacts Of MINES ......cc.viiiiiiieee et et e st eebe e e s ta e e e e taeeesabaeaenreeean
Assessment of Likelihood of Occurrence and Potential Significant Impact of Fauna Species ........cccveveeveerieeneenee. 499
Migratory Species Identified in the PMST and Fauna Atlas as Occurring, or Potentially Occurring, within 25 km of the
L o [=ToL Y = 1RO PP PRPO 504
Assessment of the Likelihood of Occurrence for Species in the Referral Guideline for 14 Birds Listed as Migratory
SPECIES UNAEI the EPBC ACL ...ueeiriiiiiieiiie it ettt ettt sttt ettt st s ettt sat e s e et esbe e s b e e sns e ebeesatesneeeaneesseesaneennneeans 507
Potentially Occurring Migratory Species Significant Impact Threshold as per Draft Referral Guideline for 14 Birds
Listed as Migratory Under the EPBC ACE ...c..coiuiiiiiiiee ettt ettt sttt st s st e sneesanessne e eneesenesaneenns 510
Assessment Against Significant Impact Criteria: Migratory Species Contained in the Draft Referral Guidelines for 14
Birds Listed as Migratory Under the EPBC ACE ...cc..iivierieriiierieeieesiieeite ettt st et e e st s e st e sbeesaneesneesneesanesneenns 510
Draft Environmental INSPECtION REGIME ......iiiiiiiiiiiiiieiiee ettt ettt ettt e s te e e e site e e s bbe e e sabae e e abeeessbeeesasaaasnses 514
Preliminary Training and COMPETENCY IMAtIiX.......cccuiiiiiiieeeiiie e ciiee et ettt e e eete e e et e e e etbeeeeabaeeesasaeessseseensaeesnneas 519
Draft Environmental INSPeCtioN REGIME ...c..uiiiiiiiiiiieiieeiiece ettt sttt ettt et e s bt e sbeesabeesae e s bt e senesneenns 521

[ o =Yoo L =T g L Y=Y o Yo T V- USSR 522



Appendices

Table 10-5
Table 11-1
Table 11-2
Table 11-3
Table 12-1

External Environmental Reporting REQUIFEMENTS......cciviiiiiiiiieiie sttt sttt ettt s e sr e sare e sae e sbeesenesneenas
Summary of Potential Indirect and Cumulative IMPaCES ......c..eieiiiiiiiiiieciee ettt e e e s aae e e

Guiding Principles of Ecologically Sustainable Development Addressed

General Duty of Proponents AAAreSSEd...........eecuierieriierieesieerie et e sttt e s te e e e e e sreeesteesnseesseessteesneeenseesseesseesnseenses

Assessment of Project Against NT EPA Environmental Factor ObJECtiVE .........covvviiiiiiiiiniiie e 548

Appendices

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F
Appendix G
Appendix H
Appendix |
Appendix J
Appendix K
Appendix L
Appendix M
Appendix N
Appendix O
Appendix P
Appendix Q
Appendix R
Appendix S
Appendix T
Appendix U

Stakeholder Engagement Plan........ccccooviiiiiiiiiiiiiiiiiiinnn s 582
RiSK ASSESSMENT REGISTEY ...cceeeeeeeeiiriiiiiiencceiiereeenensseeeeeeeeeennnssseesseeesnnnsssssssseeeennssssssssssssnnnnnssnsnnes 584
EIS Terms Of REfEreNCe....uuuiiiiiiiiiiititiiiiiccntter s sss e e e s s snns 586
Materials Characterisation StUAY.......cccueeeeciiiiiiiiiiiiiiiiiiirrresece s rrerrenese e s s e eenassssssssssssnnnnssssssnes 588
Cross-Reference TOR t0 the ElIS.......ccuuiiiiiiiiiiineiiitiiiiiiinnnieeinnneeeecesnsessseeeeesssssssssssneeess 590
TSF Dam Break and Consequence ASSESSMENT......cccceeriiiiiiinieennesiisiineemsssssssssiissnsssssssssssssssnsssses 592
Traffic Management Plan ... 594
Water Balance and Groundwater Modelling Report..........cccceiiiiiiiiiiinniininniiiniininnnnninnnn, 596
Water Management Plan .........ccceeeeeciiiiiiicccceccccsserecennseceesseeeseassssessseesnnsssssssseesnnnnssssssssssesnnnnnns 598
Draft Mine ClOSUIE PIan .......ccoiiiiiuimiiiiiiiicinites i sesere e assse e sass s s s ans e s s s s s s snns 600
Ecological Flora and FAuNa REPOIES....ccceeeeeiiiiiiiiimmeniiiiiiinieennnsssessieesnnnsssssssssesnnsssssssssssssnnnssssssnes 602
Erosion and Sediment Control PIans ..........ccoovueieiiiiiiiinnniiiiiiiiiieneenncnnenceessssssseee s 604
Vegetation SUrVEY REPOIT ....ccvuiiiiiiiiiiieniiiiiiiiiiiensiiensstieessisiesssssssssssressssstssnsssssssssssssnssssssnnssss 606
Hydrology and Flood Assessment REPOrt..........ccciviiiiiiiiiiiiiiiiiiiiiiiniiniiiinienneennsesseesssessesssesssessseene 608
Pit Stratification StUdY .......ccceiiiiiiiiiiiiiiiii 610
Pit Lake ASSESSMENT REPOIT.......u.uciiiiieiiieecciieritieieenieeeeeeeeennnssseesseeesnnssssssesssseennssssssesssesnnnnnnsnsnsns 612
Macroinvertebrate and Sediment MONILOrING ......c....ciiiiiiiiieeiiciirirerireeee e e eeenenseeeeeeseennnnsssennes 614
ECOIOZICAl SEAICRES .......uiiiiiiiieccccrtreer et e s e e s e e esnns e e s s e e e e nnnsssssssssesennssssssssesesnnnnnssnsnnes 616
Aquatic ECOlOgY SUIVEY REPOITS ..cceuuueiiiiiiiiinieiiiiiiiieeienneiissneeennnssssssssssesnnnsssssssessnnnsssssssssssssnnnnnes 618
Acid and Metalliferous Drainage Management Plan ..........ccccieeeeiiiiiiiniinenniiiiniinenenssinesnsenns 620
(000741001140 1= o 2= o T = 622



Document History and Status

Document History and Status

Revision ‘ Date issued ‘ Reviewed by ‘ Approved by Date approved Revision type
A 05/09/2021 P.Davey, T.Mitchell | P.Davey 05/09/2021 Draft
B 24/09/2021 S.Ley; T.Mitchell P.Davey 30/09/2021 Draft
0 22/10/2021 P.Davey P.Davey 22/10/2021 Final

Distribution of Copies

Version

‘ Date issued

Quantity

Electronic

Issued to

Draft, Rev A 05/09/2021 1 Word Primary Gold Ltd
Rev B 30/09/2021 1 Word Primary Gold Ltd
Rev 0 22/10/2021 1 PDF Primary Gold Ltd

Last Saved:

File Name:
Author:

Project Manager:
Client:

Document Title:

Document Version:

Project Number:

25 October 2021

1001087_Rustlers-Roost-Quest-29-Draft EIS_Final_Oct 2021

CDM Smith

Paul Davey

Primary Gold Ltd (PGO)

Rustlers Roost and Quest 29 Open-Cut Mine Redevelopment: Draft Environmental Impacts

Statement (EIS)

Rev 0

1001087




Acronyms, Abbreviations and Units

Key Project Terms

Term

Adaptive Management

Definition

Systematic process for incrementally improving management practices by learning from the
outcomes of past and current practices.

Carbon in Leach

This process uses a dilute alkaline cyanide solution to leach (dissolve) gold from the ore material.
Activated carbon removes gold out of dilute cyanide solution by adsorption (sticking). The leaching
agent and activated carbon are added together in a slurry of ore and water.

Development Envelope

Defined as the maximum area within which the Project footprint could occur. The development
envelope for the Project encompasses 790 ha, inclusive of Rustlers Roost, Quest 29, the
accommodation camp and haul road.

Environmental Aspect

An element of the Primary Gold’s activities, products or services that can interact with the
environment.

Environmental Impact

Change to the environment whether adverse or beneficial, wholly or partially resulting from the
Primary Gold’s environmental aspects. Environmental impacts can be caused directly or indirectly
from a Project activity or cumulatively with other non-Project related activities in a set area.

Environmental Factor

The NT EPA listed environmental objectives to identify environmental matters that have value to
the Northern Territory and that need to be protected; and to state the objective to be achieved for
each matter. The NT EPA has prepared these environmental objectives and organised these in
structured divisions of the environment, called environmental factors.

Existing Disturbance
Footprint

Defined as the direct disturbance area from known historical activities associated with the Rustlers
Roost, Quest 29, accommodation camp and haul road areas. For Rustlers Roost and Quest 29 this is
taken from the existing Mine Management Plans. The existing direct disturbance footprint
encompasses 169.4ha within the development envelope.

Heap Leach Pad

Existing areas where historic mining placed ore for processing via a leaching solution to dissolve and
capture the mineral. The pads contain the remaining material.

Maximum Vegetation
Clearing Extent

The maximum extent of native vegetation clearing proposed for the Project based on mapped
vegetation extent layers which account for historic anthropogenic disturbances to the development
envelope (e.g. historic mining and pastoral activities). This area constitutes a total of 368.86 ha.

Project

The Project includes the expansion of existing pits, waste rock landforms, water storage dams and
internal roads in both the Rustlers Roost and Quest 29 MLs. Two new pits will be constructed at
Rustlers Roost and new infrastructure includes an onsite processing plant, a tailings storage facility,
a landfill, laydown area, magazine, administration office, accommodation camp and groundwater
bores for water supply. The Project is inclusive of an expanded connecting haul road between the
non-contiguous extraction areas and an accommodation camp.

Project Area

The Project area is defined as wholly including ML1083 (Rustlers Roost), ML 29783 (Quest 29),
ML 29814 (accommodation camp) and the connecting haul road. The entire Project area covers
1,143.25 ha.

Direct Disturbance
Footprint

Defined as the direct disturbance area based on the current proposed infrastructure and material
placement inclusive of Rustlers Roost, Quest 29, the accommodation camp and haul road. This area
covers both historically disturbed and undisturbed areas. The disturbance footprint encompasses
532.84 ha within the Project area.

Significant Impact

A significant impact of an action is an impact of major consequence having regard to:
(a) the context and intensity of the impact; and

(b) the sensitivity, value and quality of the environment impacted on and the duration, magnitude
and geographic extent of the impact.

Study Area

Refers to the area of survey or investigation for a specific study. This area may be beyond the
Project area or development envelope.

Tailings Storage Facility

A specially engineered and constructed impoundment into which tailings (residue) from the ore
processing plant is deposited for placement in perpetuity. The storage facility is constructed with
confining embankments consisting of earthen material (e.g. rock and soil) and capped following
closure.

Waste Rock Dump

An engineered and constructed impoundment into which overburden from the mining process is
placed for safe storage in perpetuity.
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Acronyms, Abbreviations and Units

Abbreviation, Acronym or Unit ‘ Definition
Sm Million dollars

% Percentage

+ve Assessment of positive

uS Microsiemens

4WD Four-wheel drive

AADT Average Annual Daily Traffic

AAS Atomic Absorption Spectrophotometer
AAPA Aboriginal Areas Protection Authority

AARL Anglo American Research Laboratory

ABS Australian Bureau of Statistics

AE Aquatic Ecosystems

AEP Annual Exceedance Probability

AFANT Amateur Fishermen’s Association of the Northern Territory
AHD Australian Height Datum

ALA Atlas of Living Australia

ALARP As Low As Reasonably Practicable

AMD Acid and Metalliferous Drainage

ANC Acid Neutralising Capacity

ANCOLD Australian National Committee on Large Dams
ANFO Ammonium Nitrate

ANZG Australia and New Zealand Government

ARI Average Recurrence Interval

ARPANSA Australian Radiation Protection and Nuclear Safety Agency
AS Australian Standard

ASRIS Australian Soil Resource Information System
ASX Australian Stock Exchange

AS/NZS Australian/New Zealand Standards
AUSRIVAS Australian River Assessment System

BESS Battery Energy Storage System

BoM Bureau of Meteorology

BOO Build-Own-Operate

BOOT Build-Own-Operate-Transfer

Bq Becquerel

BUD Beneficial Use Declaration

CAD Computer-Aided Design

CAPEX Capital Expenditure

CCTVv Closed Circuit Television

CE Community and Economy

CEO Chief Operating Officer

CHa Methane
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Abbreviation, Acronym or Unit Definition

CIL Carbon in Leach

Co, Carbon Dioxide

COs-e Carbon Dioxide Equivalent

COPC Contaminant of Potential Concern

CSIRO Commonwealth Scientific and Industrial Research Organisation
CSL Compact Soil Liner

CSM Conceptual Site Model

C&D Construction and Demolition

C&l Commercial and Industrial

DAWE Department of Agriculture, Water and Environment (Cth) (current)
DEPWS Department of Environment, Parks and Water Security (NT) (current)
DGV Default Guideline Value

DIDO Drive-in Drive-out

DITT Department of Industry, Tourism and Trade (NT) (current)
DIWA Directory of Important Wetlands of Australia

DO Dissolved Oxygen

DotE Department of the Environment (Cth) (former)

DotEE Department of the Environment and Energy (Cth) (former)
EC Electrical Conductivity

EH&S Environment, Health and Safety

EIS Environmental Impact Statement

EMP Environmental Management Plan

EMS Environmental Management System

EPA Environment Protection Authority

EPBC Act Environment Protection and Biodiversity Conservation Act 1999
EPL Environment Protection Licence

EP Act Environment Protection Act 2019

ERA Energy Resources of Australia

ERP Emergency Response Plan

ESCP Erosion and Sediment Control Plan

ESD Ecologically Sustainable Development

GDE Groundwater Dependent Ecosystem

GGAP Greenhouse Gas Abatement Plan

GHG Greenhouse Gas

GJ Gigajoule

GL Gigalitre (1,000 Megalitres)

GPS Global Positioning System

GRP Gross Regional Product

GST Goods and Services Tax

g/t Grams Per Tonne

GV Guideline Value

GWP Global Warming Potential

ha Hectare
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Abbreviation, Acronym or Unit Definition
HDPE High Density Polyethylene

HEC-HMS Hydrologic Modelling System

HFC Hydrofluorocarbons

HP Hydrological Processes

HSE Health, Safety and Environment

IAP2 International Association for Public Participation
IBC Intermediate Bulk Container

ID Identification

IECA International Erosion Control Association
IFC International Finance Corporation

IPCC Intergovernmental Panel on Climate Change
IPP Independent Power Provider

ISO International Organisation for Standardisation
IWEQ Inland Water Environmental Quality

JORC Joint Ore Reserve Committee

kL Kilolitre

km Kilometre

km? Square Kilometre

kv Kilovolt

L Litre

L/s Litre Per Second

LED Light Emitting Diode

LiDAR Light Detection and Ranging

LNG Liquefied Natural Gas

LOM Life-of-Mine

LPG Liquefied Petroleum Gas

M Million

m Metre

m? Metre squared

m3 Cubic metre

mAHD Metres Australian Height Datum

mBGL Metres Below Ground Level

MCP Mine Closure Plan

MEDLI Model for Effluent Disposal Using Land

mg Milligram

ML Mining Lease (Granted)

MLA Mining Lease Application

mm Millimetre

MMP Mining Management Plan

MNES Matter of National Environmental Significance
MP Management Plan

mRL Metres Reduced Level

Mt Million Tonnes
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Abbreviation, Acronym or Unit Definition
Mtpa Million Tonnes Per Annum

MW Megawatt

N,O Nitrous Oxide

NAF Non-Acid Forming

NAPP Net Acid Producing Potential

N/A Not Applicable

NGER Act National Greenhouse Energy Reporting Act 2007
NLC Northern Land Council

NMD Neutral Mine Drainage

NORM Naturally Occurring Radioactive Material
NOI Notice of Intent

NO, Nitrogen Dioxide

NSESD National Strategy for Ecologically Sustainable Development
NT Northern Territory

NTG Northern Territory Government

NTU Nephelometric Turbidity Unit

NT Act Native Title Act 1993

NVIS National Vegetation Information System
OPEX Operational Expenditure

PAF Potentially Acid Forming

PASS Potential Acid Sulfate Soil

PER Public Environmental Report

PET Plecoptera, Ephemeroptera and Trichoptera
PFC Perfluorocarbon

PGO Primary Gold Limited, a wholly owned subsidiary of Hanking Australia Investment Pty Ltd
PMF Probable Maximum Flood

PMLU Post Mining Land Use

PMST Protected Matter Search Tool

PPL Perpetual Pastoral Lease

Q Quarter

RL Reduced Level

RMP Risk Management Plan

RO Reverse Osmosis

ROM Run of Mine

RRMPL Rustlers Roost Mining Pty Ltd

RSWL Reduced Standing Water Level

SA Statistical Area

SD Saline Drainage

SDS Safety Data Sheet

SEP Stakeholder Engagement Plan

SEIFA Socio-Economic Indexes for Areas

SFe Sulfur Hexafluoride

SGV Site-Specific Guideline Value
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Abbreviation, Acronym or Unit

Definition

SIGNAL Stream Invertebrate Grade Number — Average Level
SoBS Site of Botanical Significance

SoCS Site of Conservation Significance

SSAN Security Sensitive Ammonium Nitrate

SsC State Suburb Code

SSTV Site-Specific Trigger Values

STP Sewage Treatment Plant

SWGs Stock Water Drinking Guidelines

SWL Standing Water Level

t Tonne

TAMS Territory Asset Management Services

TARP Trigger Action Response Plan

TBD To Be Determined

TE Terrestrial Ecosystems

TEC Threatened Ecological Community

TEQ Terrestrial Environmental Quality

Th Thorium

TN Total Nitrogen

ToR Terms of Reference

TP Total Phosphorus

TPWC Act Territory Parks and Wildlife Conservation Act 1976
TSF Tailings Storage Facility

TSS Total Suspended Solids

TSSC Threatened Species Scientific Committee

u Uranium

uc Uncertain

\ Volt

UNESCO United Nations Educational, Scientific and Cultural Organisation
UNFCCC United Nations Framework Convention on Climate Change
WCD Water Control District

WDL Waste Discharge Licence

WMP Water Management Plan

WONS Weed of National Significance

WRD Waste Rock Dump

WTP Water Treatment Plant

WWTP Wastewater Treatment Plant
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7.2 Terrestrial Ecosystems

NT EPA Environmental Factor ‘ Terrestrial Ecosystems

NT EPA Environmental Objective Protect terrestrial habitats to maintain environmental values including biodiversity,
ecological integrity and ecological functioning.

Relevant Policy and Guidance = Biodiversity Management: Leading Practice Sustainable Development Program for
the Mining Industry (Australian Government 2016a);

= Cyanide Management: Leading Practice Sustainable Development Program for the
Mining Industry (Australian Government 2008);

=  Guidelines for Assessment of Impacts on Terrestrial Biodiversity (NT EPA 2013a);

= Guidelines for the Siting, Design and Management of Solid Waste Disposal Sites (In
the Northern Territory) (NT EPA 2013b);

= Land Clearing Guidelines (DENR 2020);

= Leading Practice Sustainable Development Program for the Mining Industry — Mine
Rehabilitation (Australian Government 2016b);

= Light Pollution: Effects of Wildlife (DAWE 2021);

= Matters of National Environmental Significance, Significant impact guideline 1.1
(DotE 2013);

= NT EPA Environmental Factors and objectives: Environmental impact assessment
general technical guidance (NT EPA 2021a) and

= Tailings Managements: Leading Practice Sustainable Development Program for the
Mining Industry (Australian Government 2016c).

This section provides an assessment of the terrestrial ecosystem factors relevant to the Project. This section has utilised
existing desktop information and field survey data to establish the existing terrestrial environment baseline. Potential
impacts of the Project on terrestrial ecosystem aspects have been identified and assessed in accordance with the risk
assessment framework identified in Section 6. Actions to avoid or minimise potential impacts have subsequently been
identified in accordance with the environmental decision-making framework.

7.2.1 Environmental Values

The following sections discuss surveys related to terrestrial ecosystem data collection and provide a detailed description
of the existing environmental baseline for the values relevant to the Project area and surrounds.

The Project area supports native vegetation, cleared areas and several permanent waterbodies, consisting of Annie’s
dam and pit lakes. All permanent waterbodies in the Project area are non-natural and the result of historic mining
activities at the site. Approximately 69% of the Project area is covered by native vegetation of varying condition (further
discussed below in Section 7.2.1.1). Cleared or disturbed areas, arising from historic mining, grazing and agriculture
activities, account for approximately 31%. Included in the area noted as native vegetation are areas of riparian
vegetation. Although these are non-permanent water features, the ephemeral channels host a variety of wetland
floristic species.

1001087_Rustlers-Roost-Quest-29-Draft EIS_Final_Oct 2021
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Section 7. Key Environmental Factors

7.2.1.1 Vegetation

In accordance with the National Vegetation Information System (NVIS), the surrounding vegetation within the region is
generally classified as Eucalyptus woodland on undulating rises and plains, extending onto low hills (DEPWS 2021). Areas
along the main river lowlands of the Mary River and Adelaide River generally consist of Melaleuca low open woodland
and Oryza tall closed tussock grassland. To the north of the Project area the regional vegetation outside of the primary
drainage lines and floodplains transitions from Eucalyptus woodland to Eucalyptus open forest on undulating low
plateaux, peneplains and rise, and upper slopes of ridges (Figure 7-6).

In accordance with the Northern Territory Government mapping (DEPWS 2021) the Project intersects three areas being
(1) disturbed pastoral, horticultural and roads (31% of Project area), (2) Eucalyptus woodland (65% of Project area) and
(3) Eucalyptus open forest (4% of Project area).

Overall, mapped remnant native vegetation comprises 68.78% of the Project area. Ecological surveys undertaken by
Low Ecological Services P/L (LES) in 2016 and 2017 identified mapping of vegetation in the survey areas at a scale of
1:100,000 and found that there are two vegetation types as described by Wilson et al., (1990) over the Project area
for Rustlers Roost and Quest 29. These vegetation types are described as ‘Woodlands’, and ‘Low Woodlands’. The
vegetation at Rustlers Roost consists entirely of ‘Woodlands’ vegetation dominated by Eucalyptus tectifica, Eucalyptus
latifolia woodland with Sorghum grassland understorey which is common in the broader region (LES 2017a). The
majority of the vegetation type at the Quest 29 consists of ‘Low Woodlands’ which is comprised of Eucalyptus
tintinnans low woodland with Sorghum grassland understorey, with a minor portion of the area mapped as
“Woodlands’, similar to the Rustlers Roost portion of the Project area (refer to Figure 7-6).

For the accommodation camp portion of the Project area, the mapping by Wilson et al., (1990) is generally consistent
with NVIS mapping, with both showing the area traversing two broad vegetation types being Eucalyptus woodland in
the east and Eucalyptus open forest in the west (Refer to Figure 7-7). While the majority of the haul road is mapped
as being previously disturbed, the Project area intersects Eucalyptus woodland in several sections (Figure 7-7).

While flora and fauna values in the broader mining leases have previously been assessed and surveyed by LES in 2016
and 2017, it was determined through consultation with the Flora and Fauna Division at the DEPWS, that additional
floristic surveys were required. Beyond the broadscale mapping, vegetation units have been developed at a more
refined level for the accommodation camp (GHD 2015) and for the Rustlers Roost and Quest 29 portions of the Project
(EcOz 2020a). These vegetation units are described for each area in Table 7-12 and presented in Appendix K. Photos
of the vegetation in the predominant land units within the Project area are provided in Plate 7-4 to Plate 7-7 inclusive.

Table 7-12  Description of Vegetation Types for the Project Area

Land Unit  Project Area Fine Vegetation Description

Y
D

Upper: Eucalyptus miniata, Corymbia polysciada), Corymbia dichromophloia
and occasional Corymbia clavegeria [20% cover, 8-10 m high]. Low to mid

high open woodland. 260,258
2a 29 Mid: Erythrophleum chlorostachys, Corymbia dichromophloia [30% cover, 2- '
Low Hills Quest 8 m high]. Open shrubland.

9
Ground: Eriachne sp., and Triodia bitextura [40% cover, 2-8 m high]. Tussock [18.3 ha]

grassland.

8 Indicative area of land unit (Refer to Table 7-4)
° Area verified for NVIS Level V criteria (EcOz 2020a)
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Land Unit  Project Area Fine Vegetation Description
Rises and ridges:
Upper: Corymbia polysciada, Eucalyptus miniata, Corymbia dichromophloia
and occasional Eucalyptus tintinnans [30% cover, 8-12 m high]. Low to mid
high open woodland,
Mid: Erythrophleum chlorostachys, Corymbia dichromophloia and Gardenia
Rustlers Roost megasperma [20% cover, 1-8 m high]. Mid high open shrubland to shrubland
8
2b Haul Road Ground: Eriachne sp. Heteropogon triticeus and Triodia bitextura [40% 800.66 ha
Rises Accommodation cover, 0.2 — 0.8 m high]. Low to mid high open tussock grassland IS bl
Camp Plateau: (214.5 ha]
Upper: Eucalyptus tetrodonta/miniata woodland. 30% cover, 8-12 m high].
Mid: Eucalypt saplings, Erythrophleum chlorostachys, Livistona humilis open
shrubland [20% cover, 1-8 m high].
Ground cover of Petalostigma quadriloculare, and mixed grasses [40% cover,
0.2 -0.8 m highl.
Upper: Eucalyptus miniata, Corymbia sp., Corymbia clavigera [45% cover 12-
14 m high] high woodland. 11.69 ha &
3a Quest 29 Mid Erythrophleum chlorostachys, Acacia auriculiformis, Calytrix exstipulata
Rises Haul Road [25% cover, 2-8 m high] shrubland. .
Ground: Eriachne sp. [10% cover, 0.2-1 m high] sparse tussock grassland and [13.9 ha]
leaf litter
3b Rustlers Roost Corymbia polysciada, Erythrophleum chlorostachys, Corymbia foelscheana
) and Calytrix spp. low woodland. Minor Eucalyptus miniata, Eucalyptus 5.16 ha?®
Low Rises | Haul Road tectifica and Corymbia bleeseri woodland.
43 Accommodation Erythrophleum chlorostachys, Eucalyptus miniata mixed species woodland
. Cam with Sorghum plumosum, Themeda triandra, Chrysopogon fallax and 7.07 ha?
Low Rises P Heteropogon triticeus tussock grass understorey.
ab Corymbia polycarpa, Corymbia grandifolia, Vitex glabrata and Lophostemon
. Quest 29 lactifluus woodland with Sorghum plumosum, Themeda triandra, 0.01ha?
Plains Chrysopogon fallax and Eriachne burkittii tussock grass understorey.
5b Corymbia polycarpa, Corymbia bella and Corymbia grandifolia open
Alluvial Haul Road woodland/woodland; minor Melaleuca spp.; Eriachne burkittii, Chrysopogon 12.09 ha®
Plans setifolius, Themeda triandra mixed tussock grass understorey.
>¢ Haul Road Eriachne burkittii, Ch tifoli ixed t k land with
riachne burkittii, Chrysopogon setifolius mixed spp. tussock grassland wi
Alluvial Accommodation sedges ysopog PP & 12.09 ha 8
Plains Camp
Upper: Corymbia bella, Corymbia polycarpa, Ficus racemosa and occasional
Melaleuca leucadendra, Alstonia actinophylla, Barringtonia acutangula and
6a Banyan trees, [55% cover, 12-14 m high] Mid high woodland to open forest. 0.00 ha?
Q29SVS6, Q29SP, . N . - .
Drainage N Mid: Erythrophleum chlorostachys, Terminalia sp., and Acacia auriculiformis
Riparian like 6a . . .
Systems and occasional Planchonia careya [35% cover, 6-10 m, high]. Open shrubland. [9.9 ha] ?
Ground: Aristida sp., and Hyptis [1% cover, 0.6 m high]. Mid high open
tussock grassland.
Upper: Mixed Corymbia species; Corymbia bella, Corymbia polycarpa and
Corymbia grandiflora and occasional Eucalypt bigalerita and Eucalyptus
o o ) . . .
6al tEFthICG [15.6 cover. 10-15 m high] Mid to high woodland over shrubland of 18.58 ha &
mixed species.
Drainage Q29NVS4, RRS-sty Mid: Erythrophleum chlorostachys, Buchanania obovate [15% cover, 2-7
Systems : [9.1 ha]?
high].
Ground: Eriachne sp. and Mnesithea sp. [3% cover 0.5 m high]. Sparse tussock
grassland
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Section 7. Key Environmental Factors

Plate 7-5

Plate 7-6 Vegetation in Land Unit 2a in Central Quest 29 WRD Plate 7-7 Vegetation in Land Unit 6a Quest 29 Zamu Pit
Source: EcOz 2020a
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Section 7 Key Environmental Factors

The flora surveys identified riparian habitat within and immediately adjacent to the Project area and this was assessed
for condition. The surveys were undertaken in October 2020 and July 2021, in accordance with Guidelines and Field
methodology for Vegetation Survey (Brocklehurst et al. 2007) and focused on the haul road, Rustlers Roost and Quest
29 portions of the Project area.

Much of the riparian areas within, and to the east of Rustlers Roost have been disturbed due to previous mining
activities, however, during the survey, these areas were found to contain some monsoonal species (Maranthes
corymbosa and some large Milkwood trees). Riparian environments are typically more sensitive and susceptible to
impacts. The presence of monsoon species is an indicator of the typical riparian environment.

Riparian areas to the west of Rustlers Roost were largely intact and weed free (EcOz 2020a) (refer to Plate 7-4). Areas
within the Quest 29 portion of the Project area were classified as the riparian land unit 6a and comprised of riparian
vegetation and contained monsoon vine species (refer to Plate 7-5). Much of these riparian areas have been disturbed
by previous clearing and stockpiling of fill material; weeds and feral animals were observed in these areas (EcOz 2020a).
Riparian vegetation is common in the region with riparian habitat present downstream of the Project area in Mount
Bundey Creek (Figure 7-8) (GHD 2018). The riparian habitat was largely intact along Mount Bundey Creek (GHD 2018).

The Project haul road intersects one site containing riparian vegetation communities (RP03) (Figure 7-8). The three other
survey sites where the haul road intersects drainage features contain species more consistent with open drainage lines
(Appendix M). The condition of these communities was assessed in the August 2021 survey to be in generally poor
condition exhibiting historic disturbance and erosion (Appendix M).

The vegetation survey undertaken by EcOz (2020) also identified two areas of ‘closed forest’. Closed Forests are
considered to be sensitive and significant vegetation types in the Northern Territory, as they can be easily impacted by
adjacent land-uses or management; or that they are spatially restricted habitat types that play an important role to
wildlife (DENR 2020).

Macroinvertebrate sampling has also been completed at downstream sections of watercourses intersecting the Rustlers
Roost and Quest 29 portions of the Project area. Macroinvertebrate results can be an indicator of watercourse and
riparian zone health. The survey identified that the habitat characteristics of the upstream site on Marrakai Creek were
quite different to its downstream characteristics and were also unlike those found in the Mount Bundey Creek
catchment (AES 2021). Refer to Section 7.5 for further details of the aquatic ecosystem.

The upstream riparian zone lacked understorey vegetation, besides grasses, and trees were sparse (refer to Plate 7-8).
This is likely to have resulted in lower shading, and a lower likelihood of detritus being deposited in the creek bed. The
upstream site also contained submerged macrophytes, which provide structural habitat not found downstream (Plate
7-9). The habitat available at the two downstream sites closest to the Rustlers Roost Project area was similar, with more
dense riparian environments consisting of shrubs and trees (refer to Plate 7-10 and Plate 7-11).
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Section 7. Key Environmental Factors

Plate 7-8 Upstream Ripaﬁan Vegetation of Marrakai Creek Tributary Plate 7-9 Downstream Riparian Vegetation of Marrakai Creek Tributary

s i

Plate 7-10  Upstream Riparian Vegetation of Mount Bundey Creek Tributary | Plate 7-11 Downstream Riparian Vegetation of Mount Bundey Creek Tributary
Source: AES 2021
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Section 7. Key Environmental Factors

7.2.1.2 Flora
Desktop and Field Surveys

The EPBC protected matters search tool (PMST)* identified two endangered flora species, H. macrothrix and
S. ensatum, and one vulnerable flora species, Goodenia quadrifida, as potentially occurring within 20 km of
the Project areas. The NT Flora Atlas identified records of H. macrothrix and G. quadrifida within the same
search area, along with records of Schoutenia ovata, which is listed as vulnerable under the TPWC Act (refer
to Figure 7-9). Twenty-one data deficient and three near threatened species were identified by the NT Flora
Atlas as occurring within 20 km of the Project area. An overview for each of these species is further discussed
below.

Field surveys were initially conducted over three main portions of the Project area (Rustlers Roost, Quest 29
and the accommodation camp) in 2016 and 2017. The surveys were conducted at the end of the dry season
(November 2016) and at the start of the dry season (May 2017). Site descriptions were carried out within a
50 m x 50 m quadrat, with eight sites in each of the three separates survey areas (Figure 7-9). Site descriptions
provided a snapshot of the landscape, geology, soil, dominant flora species and vegetation structure and
density at each site. The presence of termite mounds, woody debris, impact from disturbance, weeds and
current vegetation condition were also recorded. Photographs were taken at each site that represented the
landscape and vegetation community, facing north, south, east and west. Flora species lists were completed,
utilising a walkover of the quadrat. Voucher specimens were taken where plants could not be identified in
the field. Voucher specimens were identified by botanists at the Northern Territory Herbarium, Darwin (LES
2017a).

Surveying was targeted towards habitat types that may support threatened species listed under the EPBC
and TPWC Acts that were identified by the NT EPA and the desktop survey as occurring or potentially
occurring within the study areas. More flora species were recorded in all survey areas during the post-wet
season survey (May 2017: n = 186) than the late dry season survey (November 2016: n = 102), which was
likely due to the higher soil moisture available from wet season rainfall. More flora species was recorded in
the survey area covering the accommodation camp during both surveys (November 2016: n = 62; May 2017:
n = 115) compared to Rustlers Roost (November 2016: n = 42; May 2017: n = 95) and Quest 29 (November
2016: n = 44; May 2017: n = 85) (refer to Appendix K).

In consultation with the Flora and Fauna Division at DEPWS, it was determined that further survey effort was
required for the Endangered sub-shrub H. macrothrix and the dicotyledonous plant S. ensatum to document
the riparian habitat value and current condition within and adjacent to the Project Area (EcOz 2020a). Habitat
modelling prepared by the Northern Territory Government indicates that two threatened species,
H. macrothrix and S. ensatum could occur in the Project area (refer to Figure 7-10) (NTG 2016a and NTG
2016b). H. macrothrix and S. ensatum are listed as Endangered under the EPBC Act and the TPWC Act.

The H. macrothrix field surveys were undertaken over four days between 15 and 17 September, and on
1 October 2020. The surveys for H. macrothrix were undertaken prior to the development of the specific
survey guidelines for that species. The survey methodology was designed in consultation with the NT
Herbarium (part of DEPWS). Prior to field surveys, specimens were viewed from the reference collections at
the NT Herbarium to assist with the field identification and to become familiar with the diagnostic features
of the plant. Other species within the genus were also examined including Helicteres darwinensis, Helicteres
cana and Helicteres angustifolia, as these species can also be similar in appearance A reference site located
approximately 5 km north-east of Quest 29 and 12 km east of Rustlers Roost — with a known H. macrothrix

10 An initial PMST extract was created in 2016 for the ecological desktop analysis and reporting. An updated PMST
extract was created in August 2021 to verify the results. No additional listed flora and fauna species were identified in
the 2021 search.
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population was visited at the time of the field surveys to confirm the presence, habitat, phenological state
and detectability of the species in the general area.

As advised by DEPWS, the areas modelled as potential habitat within the Project area were searched on foot
by multiple observers following transects spaced 25 m apart which were pre-loaded onto handheld GPS units.
Transects were placed perpendicular to the general direction of contours to ensure good coverage of
topography, maximising the chance of detecting sub-populations. In the two small survey areas in the
southern portion of Quest 29, a meander technique was utilised due to the very small size of these areas, and
the steep topography in places being unsuitable for transects (EcOz 2020a). Approximately 87 km was walked
across approximately 168 ha of potential habitat (refer to Figure 7-11 and Figure 7-12). H. macrothrix was not
detected during these surveys (refer to Appendix M).

The Project area was refined following submission of the referral, and a subsequent targeted H. macrothrix
survey using the same methodology as the 2020 survey was completed in areas subject to additional
disturbance where it corresponded with the modelled extent. The location of flora surveys is shown in Figure
7-13 and detailed methodology for the survey is provided in Appendix M.

Targeted surveys were performed by EcOz during October 2020 at Rustlers Roost and Quest 29. Additional
targeted surveys were completed in August 2021 at four locations where drainage lines intersect the haul
road and 10 sites along the haul road. Using the broadscale NTG habitat model, there were three areas
totalling 3 ha of potential S. ensatum habitat at the Rustler Roost and Quest 29 mining areas and 1.16 ha in
the haul road Project area. The survey methodology was undertaken in line with the draft Northern Territory
guidelines for targeted surveys of threatened and significant plant species (Glen Ewers pers. comm. 29 July
2021).

The NTG model indicated that S. ensatum, could occur based on the available data; however, due to its
seasonal detectability, only habitat suitability was assessed during October 2020. Only one small
(approximately 3,000 m?) patch of modelled S. ensatum habitat was considered to be marginally suitable
habitat based on the known ecology of the plant. Other areas modelled as potential S. ensatum habitat within
the Project area were assessed as being unsuitable and unlikely to support this species. (EcOz 2020a). LES
(2017a) also indicated that there is a low likelihood of S. ensatum occurrence within the Project area. During
subsequent targeted surveys within the optimal seasonal window of June-July 2021, no individuals of
S. ensatum were detected.
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Section 7. Key Environmental Factors

Conservation Significant Species
Helicteres Macrothrix

H. macrothrix is a multi-stemmed subshrub, one of approximately 13 species of the genus Helicteres from
the Northern Territory (Cowie 2011). H. macrothrix is endemic to the Northern Territory and is listed as
Endangered under both the TPWC Act and the EPBC Act.

H. macrothrix grows in E. tectifica, E. miniata or E. tetrodonta woodland on clayey soils derived from siltstone
or more sandy soils derived from syenite. The species grows to 50 cm tall with ascending to erect branches,
pink to purple flowers, and fruits, leaves and branches that are green and woolly-hairy. The aerial parts of
the plant are annual, with perennial root stock. The plant is known to re-sprout from root stock, often
vigorously, after fire. The species has been recorded from three populations — near Mount Bundey, near
Batchelor and in the Lake Bennett area. The known extent of occurrence for this species is 915 km?2.
H. macrothrix flowers from November to March and fruits from January to March (DENR 2012).

Plate 7-12  Helicteres macrothrix Leaves and Flowers
(Images I. D. Cowie)

Targeted surveys of the Project area were performed by EcOz during September 2020 and July 2021 at
Rustlers Roost and Quest 29. Rustlers Roost and Quest 29 were both observed to contain large areas of
potentially-suitable open woodland habitat, with dominant upper strata species often being the three species
associated with H. macrothrix — commonly E. miniata and E. tetrodonta, and less commonly, patches of
E. tectifica — on slopes and rises over soils ranging from sandy loam to silty clay. However, no occurrences of
the species were detected in any of the surveys.
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Section 7. Key Environmental Factors

Stylidium Ensatum

Stylidium ensatum is an annual herb that grows to 22 cm tall, has sessile obovate or orbicular leaves scattered
along a short stem, and small pink flower with lobed petals. Stylidium ensatum is likely to germinate where
water has recently receded in seepage areas and seasonally inundated sites. Plants grow in the early dry
season and are best able to be detected between June and July when flowering and fruiting occurs (EcOz
2020a).

Stylidium ensatum grows on poorly drained grassy flats that stay wet into the dry season. It is often found
with Eriachne burkitii, Pandanus spp., Osbeckia spp. and Fimbristylis furva (Northern Territory Herbarium
2013). The closest record of S. ensatum to the Project area is 60 km north-west of accommodation camp.

Stylidium ensatum is endemic to the Northern Territory and is listed as Endangered under both the TPWC Act
and the EPBC Act. The modelled extent of occurrence is based on known recorded locations and potential
suitable habitat using historical land resources that includes existing land unit and vegetation mapping. This
has produced areas of low and moderate-high likelihood habitat. The modelling for S. ensatum serves as a
guide to identify areas where the species may be present and is shown in Figure 7-13.

Plate 7-13  Photographs of Stylidium ensatum Leaves and Flower

Targeted surveys for this species to confirm presence or absence and whether appropriate habitat exists
were undertaken in July 2021 for the Rustlers Roost and Quest 29 portions of the Project area, and in August
2021 for the haul road. During the field survey, no S. ensatum were recorded in the area.
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Schoutenia Ovata

Schoutenia ovata is a tree that grows up to 10 m height with grey, flaky bark. The branchlets, petioles, leaf
undersurface, calyx and capsule are densely hairy. The leaves are glossy above, three-veined at the base,
elliptic to obovate, 25-98 mm long, 17-50 mm wide and reportedly deciduous. The leaf margin is entire to
irregularly lobed in the upper half. Flowers are arranged in a racemose inflorescence up to 20 mm long. The
petals of the flowers are often absent or reduced, up to 4.5 mm long, and the sepals are pale yellow and
about 7.5 mm long. Schoutenia ovata flowers in February to March and fruits in May (Northern Territory
Herbarium 2013). Schoutenia ovata is listed as Endangered under the TPWC Act but is not listed under the
EPBC Act.

Schoutenia ovata grows in semi-deciduous vine thicket on syenite and limestone outcrops. Schoutenia ovata
has been recorded approximately 2.5 km south-east of the Project area (Figure 7-9). There are also granitic
outcrops (land unit 2d) near the accommodation camp and the north-eastern section of the Quest 29 survey
area (Figure 7-4) which is the same land unit that S. ovata has been previously recorded in. Therefore, as part
of the ecological surveys it was deemed to have a high likelihood of occurrence within land unit 2d in the
survey areas (refer to Table 3.6 in Appendix K). However, Schoutenia ovata were not recorded within the
survey areas during 2016, 2017, 2020 and 2021 events.

Plate 7-14  Photograph of Schoutenia ovata
(Images I. D. Cowie)

Goodenia Quadrifida

Goodenia quadrifida is known only from Hardy Creek within the Mary River floodplain and the upper Adelaide
River, where it grows on cracking clay plains. Goodenia quadrifida is an annual herb with branches to 30 cm
long. It has sessile, linear or narrowly oblanceolate leaves, 2-8 cm long and 0.2- 0.5 cm wide, which are hairy
when young and become glabrous with age. Flowers are purplish, conspicuously hairy and solitary in axils,
with pedicels 1-4 cm long. Flowering and fruiting occur from March to May (Northern Territory Herbarium
2013). Goodenia quadrifida is listed as Vulnerable under the EPBC Act but is listed as data deficient in the
Northern Territory.

There are no cracking clay soils known from within the survey areas. However, there are records in the locality
of the Project Area, approximately 15 km north-west of Rustlers Roost. Therefore, it was deemed to have a
moderate likelihood of occurrence within the survey areas. However, Goodenia quadrifida were not recorded
within the survey areas during 2016, 2017, 2020 and 2021 events.
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Introduced and Weed Species

Weeds of National Significance (WoNS) are declared based on invasiveness, potential for spread and
environmental, social and economic impacts. Strategic plans for WoNS are developed as a result of their
declaration, which define responsibilities and identifies strategies and actions to control the species.
Landholders and managers are ultimately responsible for managing WoNS, and the State/Territory
governments are responsible for overall legislation and administration (DSEWPC 2013).

In the Northern Territory, a plant is declared a weed if it has been identified for control, eradication or
prevention of entry into the Northern Territory. All landholders, land managers and land users must comply
with the declaration classification. Based on the risk of harm they could cause and how difficult they are to
control, weeds are placed into the following classes:

. Class A — to be eradicated;
] Class B — growth and spread to be controlled; and
] Class C — not to be introduced into the Northern Territory.

Forty-seven introduced flora species were identified as occurring or potentially occurring within 20 km of the
survey areas by the EPBC PMST, NT Weeds public database or both (Appendix K). The 2016 and 2017 flora
surveys identified 82 and 172 flora species respectively, across the Project area (refer to Appendix K).
Seventeen of these species are introduced, five of which are considered to be Declared Weed species under
the Weed Management Act 2001. These species are listed in Table 7-13 and the location of occurrence shown
on Figure 7-14.

Table 7-13  Introduced Flora Species Recorded During Surveys

Status

Species Name Common Name

Andropogon gayanus Gamba grass B, C v

Calopogonium mucunoides Calopo

Crotalaria goreensis

Cynodon dactylon Couch grass

Cynadon radiatus

Heliotropium indicum

Hibiscus sabdariffa

Olive hymenachne B, C v
Hymenachne amplexicaulis
Leucaena leucocephala
Mesophaerum suaveolens Hyptis B, C v
Mimosa pigra Mimosa B, C v
FPassifllora foetida
Pennisetum pedicellatus Mission grass (annual)
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Status
Species Name Common Name
Pennisetum polystachion Mission grass (perennial) B, C
Pennisetum sp. Spinyhead sida B, C
Sida acuta
Stylosanthes viscosa Stylo
Trimfetta rhomboidea Triumfetta
Triumfetta sp. Triumfetta
Xanthium strumarium Ngoora burr B, C

! The Toms Gully survey area has been included in the list above as it is inclusive of the accommodation camp area.

During the EcOz (2020a) vegetation survey, invasive weed species incidentally observed within the Project
area were recorded, with the majority established in disturbed areas, and occasionally occurring in native
bushland. The declared weed species, Hyptis was the most abundant weed within the Project area. Hyptis
was recorded in high densities in the southern section of the Quest 29 Project area. Scattered Perennial
Mission Grass and Gamba Grass were also observed, mostly within Quest 29 and along roadsides. Other weed
species included Spinyhead sida (EcOz 2020a).
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Section 7. Key Environmental Factors

7.2.1.3 Fauna
Desktop and Field Surveys

Field surveys for fauna were undertaken in the region during November 2016 and May 2017 covering the
majority of the Project area with exception of a section of the haul road. The field surveys were undertaken
in alignment with the methodology outlined in NT EPA Guidelines for Assessment of Impacts on Terrestrial
Biodiversity (NT EPA 2013a). Discussion with Flora and Fauna Division at DEPWS in 2020 advised that survey
effort was adequate for inclusion

Targeted searches were conducted on-ground for threatened species that may occur within the appropriate
habitat in the survey area as identified by the desktop survey and for the threatened species identified by the
NT EPA. Surveys were also undertaken to target other species listed as threatened under the EPBC Act and
TPWC Act identified by the PMST and NT Fauna Atlas as occurring or potentially occurring within the survey
areas. The fauna surveys involved the following techniques:

= Habitat searches — Searches for potentially suitable habitat for threatened species were undertaken
while traversing the survey area;

= Trapping — Elliott, cage and funnel traps were used at all trapping sites;
] Bat detectors - Two bat detectors were deployed at ten sites encompassing the three survey areas;

] Secondary sign surveys — Searches for secondary sign of fauna species (e.g., tracks and scats) were
undertaken within a 200 m x 200 m quadrat at each site twice a day for three days when traps were
checked and set;

] Area searches — Area searches for direct observation of flora and fauna species were undertaken at each
of the trapping sites and camera sites;

= Motion-sensing camera surveys — Motion-sensing cameras were deployed at four sites in each survey
area to increase the chance of recording species not detected by other methods; and

] Spotlighting — Spotlighting was undertaken at 12 sites within the survey areas.

There was a total of 11 survey locations within Rustlers Roost and nine survey locations at Quest 29, and a
single survey site in the accommodation camp Project area, with the addition of incidental observations being
recorded as well. There were also four additional sites within 250 m of the accommodation camp Project
area. The sites were surveyed using a variety of techniques, including trapping, cameras and spotlighting.

Rustlers Roost recorded 316 observations of fauna over the 2016 and 2017 survey period, primarily made up
of birds, accounting for 245 of the records. Other groups of animals included amphibians (19 observation),
arthropods (2 observations), mammals (28 observations) and reptile (22 observations). Quest 29 recorded a
total of 257 fauna observations. Similarly, the survey results were dominated by birds, accounting for 206
observations, followed by mammals (28 observations), reptiles (13 observations), amphibians (8
observations) and arthropods (2 observations). The number of recordings for the survey area covering the
accommodation camp are lower with 55 fauna observation recorded at survey site ST3. Birds accounted for
42 of the observation, with five observations of amphibians, seven mammals and one reptile. No arthropods
were recorded at survey site ST3 (Figure 7-15 and Figure 7-16).
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Section 7. Key Environmental Factors

Conservation Significant Species

The NT Fauna Atlas identified 14,929 records of 386 fauna taxa identified to species level and a further 18
fauna taxa identified to genus level within 20 km of the survey areas. The majority of these records are along
the Kakadu Highway and in the low lying areas near the Mary River that have been used as quarries. The NT
Fauna Atlas identified records of 14 species listed as threatened under the TPWC Act within a 20 km radius
of the survey areas (Figure 7-15). One of these species is listed as critically endangered, one as endangered
and 12 as vulnerable.

The EPBC PMST identified 32 fauna species listed as threated under the EPBC Act as occurring or potentially
occurring within 20 km of the survey area. Four are listed as critically endangered, 13 as endangered and 25
as vulnerable. Twenty-five bird species of conservation significance were identified by the PMST and/or NT
Fauna Atlas as occurring or potentially occurring within a 20 km radius of the survey area.

An initial likelihood of occurrence assessment was completed for all fauna species identified in the records
(Appendix K). The bird, mammal and reptile species listed in Table 7-14 were identified as having either a
moderate or high likelihood of occurrence in the Project area.

Table 7-14  Likelihood of Assessment Summary for Fauna relevant to the Project Area

Status Allocated Likelihood of
Species Name Common Name Occurrence
TPWC Act EPBC Act
Birds
Burhinus grallarius Bush Stone-curlew NT - High
Calidris ferruginea Curlew Sandpiper VU CR Moderate
Epthi . . .
pthianura crocea tunneyi Alligator Rivers EN EN Moderate
yellow chat
Erythrotriorchis radiatus Red goshawk vu vu High
Erythrura gouldiae Gouldian finch VU EN High
Falco hypoleucos Grey falcon VU - High
Geophaps smithii smithii Partridge pigeon VU VU High
(eastern)
Lonchura flaviprymna YeIIovs_/—'rumped NT ) High
mannikin
Rostratula australis Au.strallan painted VU EN Moderate
snipe
Tyto nO\./aehol/andlae Masked owl VU VU Moderate
kimberli (northern)
Mammals
Antechinus bellus Fawn antechinus EN VU High
Dasyurus hallucatus Northern quoll CR EN Moderate
Macroderma gigas Ghost bat NT VU Moderate
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Status Allocated Likelihood of
Species Name Common Name Occurrence
TPWC Act EPBC Act

Phascogale pirata N?rthern brush- EN VU Moderate
tailed phascogale

Rattus tunneyi Pale field-rat VU - High

Rhinonicteris aurantia Orange leaf-nosed NT ) High
bat

Sacc.olau?qus saccolaimus Bare—rum!:)ed DD CR Moderate

nudicluniatus sheath-tailed bat

Sminthopsis virginiae Red-cheeked oD i High
dunnart

Reptiles

Lucasium occultum Yellow-snouted VU EN Moderate
gecko

Varanus mertensi Mert_ens water VU ) High
monitor

Varanus mitchelli Mltchell s water VU i High
monitor

Varanus panoptes Floodplain monitor VU - High

* DD — Data Deficient, NT — Near Threatened, VU — Vulnerable, EN — Endangered, CR — Critically Endangered
Note — no fish or shark species of conservation significance were deemed to have more than a low likelihood of occurrence.

The assessment of likelihood of occurrence of the species, was subsequently reviewed and refined, to
consider the latest state of knowledge from survey efforts and observations specific to each species. This is
presented further below.

During the field surveys, five species classified under the TPWC Act as threatened, near threatened and data
deficient fauna species were recorded during the 2016 and 2017 field surveys (LES 2017a). The Northern
Territory threatened species included the Merten’s water monitor (Varanus mertensi) recorded at Rustlers
Roost in 2017. Two near threatened species were recorded at Rustlers Roost in 2017; these were the Orange
Leaf-nosed Bat (Rhinonicteris aurantia), and Arnhem Sheath-tailed Bat (Taphozous kapalgensis). Two data
deficient species were recorded. These were the Red-cheeked Dunnart (Sminthopsis virginiae), and Black-
spotted Ridge-tailed Monitor (Varanus baritji), both species were recorded during the 2016 survey at Rustlers
Roost. No fauna species listed as migratory were recorded during either survey (LES 2017a).

While survey effort was targeted toward detecting flora and fauna species of conservation significance, there
remains a possibility that some species are present in the survey areas but were not recorded. One notable
fauna species identified by the NT EPA was the Yellow-snouted Gecko.

Spotlighting efforts targeting the Yellow-snouted Gecko was undertaken over six nights during each survey
(i.e. six nights in November 2016 and six nights in May 2017 totalling 12 nights). Searches for habitat suitable
for the Yellow-snouted Gecko were also undertaken during the day while travelling through the survey areas.
The Yellow-snouted Gecko has been recorded in areas with well-developed leaf litter and grasses in open
forests with red sandy-loam soils. Red sandy loam soils were not recorded in the survey areas. Therefore,
survey effort was targeted towards those sites with woodland vegetation and well-developed leaf litter.
Despite survey efforts, the Yellow-snouted Gecko was not recorded in the survey areas during either on-
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ground survey period. Therefore, there is a low residual likelihood that the Yellow-snouted Gecko occurs in
the Project area.

Camera traps, cage traps, spotlighting and searches for suitable habitat were undertaken for the Black-footed
Tree rat. Specifically, signs of scratching on trees and eaten fruit that may indicate the presence of the species
were looked for. These signs were not found, and Black-footed Tree Rats were not camera- or live-trapped
and were not found during spotlighting despite there being potentially suitable habitat in the survey areas.
Therefore, there remains a low likelihood that the Back-footed Tree Rat occurs within the Project area.

Habitat searches were undertaken to look for habitat suitable for the Bare-rumped Sheath-tail Bat. This
species is considered to be an obligate hollow-roosting species, with potential habitat including woodlands
and forests from coastal to adjacent inland areas in the Top End (Milne et al. 2006). All survey sites consisted
of potentially suitable habitat for the Bare-rumped Sheath-tailed Bat and detectors were deployed at sites
thought to be suitable for 12 nights for each of the two detectors. Despite these targeted survey efforts, this
species was not recorded during either the November 2016 or May 2017 on-ground surveys. However, the
assessment determined there was still a moderate likelihood that the Bare-rumped Sheath-tailed bat is
present in the Project area.

Survey effort for the Northern Quoll involved searches for suitable habitat, live- and camera-trapping, search
for secondary sign and spotlighting. Only one site in the survey areas (Cam T3.2) was identified as being
suitable habitat for the Northern Quoll (T3.2 is 1.25 km north of the accommodation camp Project area). A
camera-trap was placed at this site but did not detect Northern Quolls and no secondary sign was apparent.
This species was not recorded in any survey area during either the November 2016 or May 2017 on-ground
surveys despite these targeted efforts. Given the low availability of habitat in the survey areas, and the lack
of sign that the Northern Quoll was present during on-ground surveys, there is considered to be a low
likelihood that this species is present in the Project area?l.

Habitat searches, live- and camera-trapping and spotlighting were undertaken to investigate the presence of
the Fawn Antechinus and Pale Field Rat. The Fawn Antechinus occurs in savanna woodland and tall open
forest. These habitat types are widespread through the survey areas. Despite targeted survey effort, the Fawn
Antechinus was not recorded during either November 2016 or May 2017, but the species has been recorded
3.5 km south-east of the accommodation camp. This species has undergone widespread declines across the
Top End in the last decade (Young 2012), after this record was taken. Therefore, there remains a low to-
moderate subsequent likelihood that the Fawn Antechinus occurs within the Project area®’.

The Pale Field Rat occurs in dense vegetation along creek lines. Vegetation along creek lines was not very
dense during the November 2016 and May 2017 on-ground surveys and thought not to be optimal for Pale
Field Rat. However, density of vegetation may differ between years due to differences in climatic conditions
or grazing pressure and there is still a moderate likelihood that Pale Field Rat will be present in the Project
area and immediately downstream if vegetation density increases along creek lines.

Searches for suitable habitat were undertaken for the Gouldian Finch and Partridge Pigeon. Further area
searches were undertaken for these species in potentially suitable habitat. The Gouldian Finch inhabits
wooded hills in the late wet and dry season, and lowland drainage during the wet season. This species has
been particularly associated with E. brevifolia and E. tintinnans in the Northern Territory (Brazill-Boast et al.
2016; Tidemann et al. 1992). Despite targeted survey effort and potentially suitable habitat being present in
the area, Gouldian Finches were not recorded during either the November 2016 or May 2017 on-ground
surveys but have been recorded 1.5 km south-east of the Project area in the past. There is a high possibility
that this species could occur in the Project area as potentially suitable habitat exists, and groups are known
to be mobile depending on habitat suitability.

11 This is a low subsequent likelihood considering the outcome of the surveys.
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The Partridge Pigeon occurs in lowland eucalypt open forest and woodland with grassy understorey. These
habitats are present throughout the Project area, particularly Rustlers Roost. The Partridge Pigeon was not
recorded during either the November 2016 or May 2017 on-ground surveys but has been recorded within
the survey area to the north of the accommodation camp in the past. There remains a high likelihood that
the Partridge Pigeon could occur in the Project area.

Searches for suitable habitat, live- and camera-trapping and area searches were undertaken for the
Floodplain Monitor and Mitchell’s Water Monitor. Inland, the Floodplain Monitor inhabits waters in all river
systems and Mitchell’s water monitor inhabits floodplains, grasslands and woodlands. Watercourses through
the survey area are ephemeral and standing water is in dams and mine pits. Therefore, there is limited habitat
available for the Floodplain Monitor and likelihood of occurrence is considered low. Due to the proximity of
prior records and potentially suitable habitat occurring within the survey areas, there remains a high
likelihood that Mitchell’s Water Monitor will occur within or immediately downstream of the Project area.

Each of the five species identified during the surveys are discussed below in more detail. In addition to these,
details of the species considered to have either residual moderate or high likelihood of occurrence in the
Project area have been considered further.
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Figure 7-16 Fauna Surveys from November 2016 and May 2017 (LES 2017a)
Merten’s Water Monitor

The Merten’s Water Monitor is a medium- to large-sized semi-aquatic monitor found across far north
Australia from the Kimberley to the west side of Cape York Peninsula (Ward et al. 2006). It is listed as
vulnerable under the TPWC Act and is under review to be listed as Endangered under the EPBC Act. The
Merten’s Water Monitor is widespread throughout the Northern Territory, inhabiting all river systems
throughout the Territory (Ward et al. 2006). The biggest threat to the monitor is from the invasion of the
cane toad and the risk that it poses as a food source. The Merten’s Water Monitor has been known to eat the
cane toads and die as a result of the ingested toxins (Ward et al. 2006).

There was only a single sighting of the Merten’s Water Monitor at Rustlers Roost over the two survey efforts
(November and May). This was at the trapping location of SR1 situated at the southern point of Annie’s Dam
west of the existing mine pit. There is also a single record of the species occurring in the southern portion of
the Rustlers Roost Project area in NR Maps. The details indicate the species was recorded in November 2015
foraging in the existing retention ponds (Figure 7-15).
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The NT Fauna Atlas indicates that this species has a widespread distribution, and that this individual record is
not likely to indicate the presence of an important population of the species. Due to the localised scale of the
Project, it is not likely that the Project will negatively affect the conservation status of Merten’s Water
Monitor (LES 2017a). Mitigation measures for the protection of the Merten’s Water Monitor have been
included in Section 7.2.3.

Orange Leaf-nosed Bat

The Orange Leaf-nosed Bat is found across the top end of Australia, from the Kimberley to north-west
Queensland. The populations of Orange Leaf-nosed Bats in the Pilbara are treated separately to those from
the Kimberley, Northern Territory and Queensland (DES 2018). The Rhinonicteris aurantia species is native to
the Northern Territory and classified as ‘Near Threatened’ under the TPWC Act. The field survey recorded the
Orange Leaf-nosed Bat at location SR1 at Rustlers Roost in 2017 (Figure 7-15).

The Orange Leaf-nosed Bat forages in a range of habitats including grassland, open woodland, savannah
woodland, and spinifex covered hills. The known threats to Orange Leaf-nosed Bat have been identified as
the destruction and disturbance of roosts from human visitation to caves, mining activities, and the collapse
or flooding of ageing mine roosts. In additional, inappropriate fire regimes is a potential threat to the bat (DES
2018).

The closest NT Fauna Atlas record of the Orange Leaf-nosed Bat is 4 km south-east of trapping site ST3 (Figure
7-15). The NT Fauna Atlas records indicate that this species is common in the local area that correlates with
the land unit described as plains with open forest. TH island unit has not been identified as present in the
Project area. Given the localised scale of the proposed operations there is a low likelihood that operations
will negatively affect the conservation status of this species (LES 2017a). Mitigation measures for the
protection of the Orange Leaf-nosed Bat have been included in Section 7.2.3.

Arnhem Sheath-tailed Bat

The Arnhem Sheath-tailed Bat has a restricted distribution of the western and northern coastline of the Top
End. Taphozous kapalgensisis native to the Northern Territory and is classified as ‘Threatened’ under the
TPWC Act. The field survey recorded the Arnhem Sheath-tailed Bat at location SR1 at Rustlers Roost in 2017
(Figure 7-15).

Little appears to be known about the Arnhem Sheath-tailed Bat. It is thought that they possibly roost in tree
hollows, whilst also utilising the base of pandanus leaves (Australian Museum 2020). The Arnhem Sheath-
tailed Bat is vulnerable to the loss habitat through a decline in roosting locations from the clearing of native
vegetation and the loss of feeding areas by land degradation through agricultural activities.

The closest record from the NT Fauna Atlas for the Arnhem Sheath-tailed Bat is 55 km north-east of the ST3
survey area, in woodland habitat next to a tributary of the West Alligator River. Given that the Arnhem
Sheath-tailed Bat was only recorded at one site in the survey area, it is likely that the species is not locally
common in the area. Given the localised scale of the proposed operations there is a low likelihood that
operations will negatively affect the conservation status of this species (LES 2017a). Mitigation measures for
the protection of the Arnhem sheath-tailed bat have been included in Section 7.2.3.
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Black-Spotted Ridge-tailed Monitor

The Black-spotted Ridge-tailed Monitor is endemic to the Top End and appears to be primarily located north
of the Nitmiluk National Park. There is little information available for the Varanus baritji, and the species is
considered to be one with a data deficiency.

The field survey recorded the black-spotted ridge-tailed monitor at location SR3 at Rustlers Roost. Trap
location SR3 is outside of the Project Development Envelope and lies approximately 900 m south of the
Project area.

The NT Fauna Atlas records of the black-spotted ridge-tailed monitor indicate that this species is widespread.
Due to the localised scale of the proposed operations, it is not likely that they will have a negative effect on
the conservation status of this species (LES 2017a). Mitigation measures for the protection of the black-
spotted ridge tailed monitor have been included in Section 7.2.3.

Red-cheeked Dunnart

The Red-cheeked Dunnart (Sminthopsis virginiae) is distributed in Australia and Papua New Guinea. The
habitat for the Red-cheeked Dunnart includes woodlands, open rocky forests, savannah grasslands, swamps,
soaks and margins of tropical forests. There is little information available for the Red-cheeked Dunnart which
leads the species to be listed as one that is data deficient.

The Red-cheeked Dunnart is understood to have a breeding season between October to March during the
wet season and that the diet is mainly made up of small reptiles. The field survey recorded the Red-cheeked
Dunnart at location SR4 at Rustlers Roost in 2016 which is approximately 480 m west of the Project area.

The Red-cheeked Dunnart was recorded on woodland on slope habitat. This is 13 km west of the nearest
record of the species in the Mary River National Park. Potential impacts on this species from operations
include vehicle impact and habitat clearance. NT Fauna Atlas records of the Red-cheeked Dunnart indicate
that this species is widespread in the region. Therefore, due to the localised scale of the operations, it is
unlikely that they will negatively affect the conservation status of this species (LES 2017a). Mitigation
measures for the protection of the Red-cheeked Dunnart have been included in Section 7.2.3.

Pale Field-rat

The Pale Field-rat is a medium sized rodent found in higher rainfall areas of northern Australia (Young and
Hill 2012). It is listed as vulnerable under the TPWC Act. The Pale field-rat inhabits dense vegetation along
creeks (Young and Hill 2012). The closest record of the species is 3.5 km south-east of Project area around
the accommodation camp. Given the potentially suitable habitat and the proximity of prior records, there is
a moderate residual likelihood that this species is present in the survey area.

The decline of the pale field rat in the NT is thought to be associated with inappropriate fire regimes and
predation by feral cats. The proposed operations are not likely to increase the impacts of these threats on
the Pale Field-rat. Therefore, there the proposed operations are not likely to have a significant impact on an
important population of the species. Nevertheless, Section 7.2.3 provides measures targeted at managing
the fire regime within and surrounding the Project area, as well as controlling pests.
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Bare-rumped Sheath-tailed Bat

The Bare-rumped Sheath-tailed Bat (Saccolaimus saccolaimus) is a large, high-flying, insectivorous bat
distributed across north-eastern Australia (Milne and Woinarski 2006). It is listed as data deficient under the
TPWC Act and critically endangered under the EPBC Act. The Bare-rumped Sheath-tailed Bat has been found
in Pandanus woodland fringing the sedgelands of the South Alligator River in Kakadu National Park, and also
in the eucalypt tall open forests of the Northern Territory (Milne and Woinarski 2006). Its status in the
Northern Territory is very difficult to assign, given the low number of records, with just one specimen
currently residing in the Northern Territory Museum.

There is no information from which to consider trends in status. Known threats to the species include habitat
loss (prefers tree hollow roosts in tall eucalyptus open forest), competition for hollows by other species, and
the possibility that more frequent burning impacts prey abundance and hollow (TSSC 2016). While the known
range is currently very limited, this may largely reflect sampling constraints. Given this lack of critical
information, the taxon is considered Data Deficient.

Habitat searches were undertaken to look for habitat suitable for the Bare-rumped Sheath-tailed Bat. Despite
the targeted survey efforts, this species was not recorded during either the November 2016 or May 2017 on-
ground surveys. It is difficult to distinguish the calls of the Bare-rumped Sheath-tailed Bat with several of the
sympatric species Chaerophon jobensis, Mormopterus beccarii and S. flaviventris. All three of these species
were identified during the on-ground surveys; C. jobensis and S. flaviventris in all three survey areas, and M.
beccarii in Toms Gully and Quest 29. There is still a moderate likelihood that the Bare-rumped Sheath-tailed
Bat is present in the survey areas.

The Project area is within a location that has previously undergone disturbance, and any further disturbance
will be localised and it is not expected to have a significant impact on the population of the Bare-rumped
Sheath-tailed Bat. Nevertheless, Section 7.2.3 provides measures targeted at managing the fire regime within
and surrounding the Project area, as well as identification and search of hollow bearing trees prior to clearing.

Gouldian Finch

The Gouldian Finch (Erythrura gouldiae) is an easily recognised colourful finch that is restricted to isolated
areas of tropical savannas in the NT and the Kimberley (DENR 2019). It is listed as vulnerable under the
TPWC Act and endangered under the EPBC Act. In the late wet season and dry season (February to October)
the Gouldian finch inhabits wooded hills containing a group of eucalypts called snappy or salmon gums, with
hollows for nesting sites (DENR 2019).

Relevant threatening processes that have potentially contributed to the decline of Gouldian finches include
the parasitic mite Sternostoma tracheacolum, trapping, and pastoral grazing practices. However, the most
important factor in the decline appears to be change in the availability of foraging habitat of the understorey
vegetation, impacted by pastoralism and/or changed fire regimes. Evidence suggests that large-scale late dry
season fires reduce the seed availability that the Gouldian Finch relies on particularly during the early wet
season.

Searches for suitable habitat were undertaken for the Gouldian Finch, however despite the targeted search
effort, no Gouldian Finches were recorded in either the November 2016 or May 2017 field surveys. The
closest record of a Gouldian Finch was 1.5 km south-east of the accommodation camp. There is a high
possibility that this species could occur in the survey area as potentially suitable habitat exists, and groups
are known to be mobile depending on habitat suitability (LES 2017a).

The Project is not likely to increase the impacts of the threatening processes identified above and from the
lack of recorded evidence of the Gouldian Finch inhabiting the area, the Project is unlikely to have a significant
impact on a population of this species. Nevertheless, Section 7.2.3 provides measures targeted at managing
the fire regime within and surrounding the Project area.
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Mitchell’s Water Monitor

Mitchell’s Water Monitor (Varanus mitchelli) is a slender medium- sized (total length up to 70 cm) semi-
aquatic monitor found across far north Australia from the Kimberley to the west side of Cape York Peninsula.
It is listed as Vulnerable under the TPWC Act.

The Mitchell’s Water Monitor is found in the catchments of all rivers flowing to the Timor Sea, Arafura Sea
and the Gulf of Carpentaria. Mitchell’s Water Monitor inhabits the margins of watercourses, swamps and
lagoons in Northern Australia, and is a strong swimmer that feeds largely on aquatic insects, fish, small lizards
and frogs (Ward 2012).

The dominant threat to the Mitchell’s Water Monitor is its propensity to eat cane toads and the high toxicity
level that result from ingestion. Generally, monitors are highly susceptible to cane toad toxin and a Mitchell’s
Water Monitor can easily eat a cane toad large enough to result in death. Cane toads also deplete areas of
potential prey for monitors, especially targeting the foods that are preferentially eaten by juvenile monitors.
The competition will slow the recovery of populations following the initial crash (Ward 2012).

Searches for suitable habitat, live- and camera-trapping and area searches were undertaken for the Mitchell’s
Water Monitor, however, despite the targeted survey effort, Mitchell’s Water Monitor was not recorded
during either the November 2016 or May 2017 field surveys. There has been a record of the Mitchell’s Water
Monitor within 3.5 km of the accommodation camp in the past. Given the proximity of this previous record
and the potentially suitable habitat occurring within the Project area, there remains a high likelihood that
Mitchell’s Water Monitor may occur within the Project area (LES 2017a).

Activities resulting from the Project are unlikely to impact the Mitchell’s Water Monitor, and the Project is
unlikely to increase the population of cane toads in the area, which has been identified as the dominant
threat to the species. Nevertheless, Section 7.2.3 provides measures targeted at managing pest species in the
Project area and water quality in the downstream environment which would be important to maintain prey
species.

Floodplain Monitor (Yellow-Spotted Monitor)

The Floodplain Monitor (Varanus panoptes) is also known as the Northern Sand Goanna or Yellow-spotted
Monitor. The Floodplain Monitor is a large terrestrial monitor that can grow up to 1.4 m long (Ward et al.
2012). It is listed as vulnerable under the TPWC Act.

The Floodplain Monitor has a broad geographic range across far north of Australia from the Kimberley to
Cape York Peninsula, and southwards through most of Queensland. It is a strong ground-dwelling monitor
occupying a variety of habitats, including beaches, floodplains, grasslands and woodlands. The Floodplain
Monitor feeds mostly on small terrestrial vertebrates and insects (Ward et al. 2012).

Similar to the Mitchell’s Water Monitor mentioned above, the greatest threat to the Floodplain Monitor is
the cane toad, and its toxic effects to the Floodplain Monitor once ingested (Ward et al. 2012).

The field surveys conducted in November 2106 and May 2017, searched for suitable habitat, performed live-
and camera-trapping; and area searches for the Floodplain Monitor. The watercourses identified throughout
the survey area are considered to be ephemeral and the only standing water is in dams and mine pits, which
are not considered to be suitable habitat for the Floodplain Monitor, therefore within the Project area there
is limited habitat available for the species and despite the targeted survey effort, Floodplain Monitor was not
recorded during either of the field surveys (LES 2017a).

Activities resulting from the Project are unlikely to impact the population Floodplain Monitor, and the Project
is unlikely to increase the population of cane toads in the area, which has been identified as the dominant
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threat to the species. Nevertheless, Section 7.2.3 provides measures targeted at managing pest species in the
Project area and water quality in the downstream environment for which the species may inhabit.

Partridge Pigeon (Eastern)

The Partridge Pigeon (Geophaps smithii smithii) is a medium-sized grey-brown bird with conspicuous white
leading edge to the wing and red bare skin on the face, which forages entirely on the ground, and only flies
in response to danger (Woinarski 2006a). The Partridge Pigeon is listed as Vulnerable under both the
TPWC Act and EPBC Act.

The Partridge Pigeon is distributed across the Northern Territory and Kimberley but has disappeared from
the lower rainfall parts of its range (Woinarski 2006a). The Partridge Pigeon occurs in lowland eucalypt open
forest and woodland with grassy understorey. These habitats are present throughout the Project area,
particularly Rustlers Roost.

The dominant threat to the Partridge Pigeon is the change in grass composition and fire regimes. The increase
in invasive grass species such as Gamba Grass has displaced the density and diversity of native grasses that
previously existed for foraging activities. This has changed the diversity, timing and abundance of seed
availability for the diet of the Partridge Pigeon (Woinarsk, 2006a). Partridge Pigeon was likely advantaged by
the previous fire regime of frequent, patchy but localised fire, and is likely greatly disadvantaged by the
current fire regime of fewer but more extensive fires (Woinarski 2006a). That current fire regime presents a
greater disadvantage by the inclusion of high fuel loads associated with exotic grasses, that make for far
hotter and more extensive fire (Woinarski 2006a).

Furthermore, the ground-dwelling behaviour of the Partridge Pidgeon for nesting, roosting and foraging,
makes the species highly susceptible to the predation of feral cats. Additionally, Partridge Pigeons also rely
on daily access to water for survival, and climate change is posing an additional threat to the survival of the
species (Woinarski 2006a).

The Partridge Pigeon was not recorded during either the November 2016 or May 2017 on-ground surveys,
but there were three records noted north of the accommodation camp in the past (recorded in 1987 and
1988). As this species can move up to 5-10 km in response to changes in resource availability, and due to
potentially suitable habitat occurring within the survey areas and the past record of the species north of the
Project area there remains a high likelihood that the Partridge Pigeon could occur in the Project area in the
future. The main threats to the Partridge Pigeon are thought to be predation by feral cats, loss of water
sources, the interactive impacts of invasive plant species and changes in fire regimes and the clearance of
suitable habitat (Woinarski 2006a). The proposed operations are not likely to increase the impact of these
threats on the Partridge Pigeon. Therefore it is not expected that the Project will have a significant impact on
an important population of this species. Nevertheless, Section 7.2.3 provides measures targeted at managing
pest species, the fire regime and the quality of water in the downstream environment.
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Red Goshawk

The Red Goshawk (Erythrotriorchis radiates) occurs across the northern portion of Australia, from near
Broome in the south-west Kimberley to south-eastern Queensland. The Red Goshawk generally occurs in
taller forests characteristic of higher rainfall areas, but there are some isolated records from central Australia
(Woinarski 2006b). The Red Goshawk is listed as Vulnerable under both the TPWC Act and EPBC Act.

The Red Goshawk preys on medium-sized birds (up to the size of Kookaburras and Black Cockatoos) and
dominates a territory of typically up to 200 km? (Woinarski 2006b). The preferred habitat of the Red Goshawk
is tall open eucalypt forest and riparian areas, including paperbark forest and gallery forests (Woinarski
2006b).

The threatening processes of particular relevance to the Red Goshawk include the clearance of preferred
habitat for agriculture, with some localised problems related to illegal egg-collection, shooting, and threats
from fire.

The Red Goshawk was not recorded during either the November 2016 or May 2017 on-ground surveys. The
closest historic record of the Red Goshawk was recorded prior to the field survey and was noted to be 6.5 km
east of the accommodation camp. With appreciation of the large territorial area that the Red Goshawk can
occupy, and the historic disturbance that has previously occurred within the Project area, the proposed
operations are not likely to contribute to the increase of threats on the Red Goshawk. Therefore it is not
expected that the Project will have a significant impact on an important population of the Red Goshawk.

Introduced Fauna Species

Thirteen introduced fauna species were identified by the EPBC PMST as occurring or potentially occurring
within 20 km of the survey areas. Nine introduced fauna species were identified by the NT Fauna Atlas within
20 km of the survey areas.

Several introduced fauna species were recorded during surveys of Toms Gully, Rustlers Roost and Quest 29
during the November 2016 on-ground survey. These were cattle, water buffalo, cane toad, horse, house
mouse and pig. Cattle were recorded in Rustlers Roost. Water buffalo were recorded at Annie’s Dam in
Rustlers Roost. Cane toads were ubiquitous throughout all three survey areas. The impacts of three of these
species are listed Key Threatening Processes and all have associated Threat Abatement Plans prepared by
DAWE.

Horses and house mouse were recorded in the survey area covering the accommodation camp. Pigs were
recorded incidentally in all three survey areas. Cats were recorded incidentally throughout the survey areas.
Four introduced fauna species were recorded during the May 2017 on-ground surveys of the Toms Gully,
Rustlers Roost and Quest 29 areas. These were cane toad, cattle, horse and pig. Cane toads were recorded at
ST2, ST3 and CamT3 in Toms Gully, SR1 and SR2 in Rustlers Roost and SQ2 in Quest 29. Cattle were recorded
at CamT4 in Toms Gully and CamRz2 in Rustlers Roost. Horses were recorded at ST3 in Toms Gully. Pigs were
recorded at CR1 in Rustlers Roost and CamQ4.2 in Quest 29.
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7.2.1.4 Sites of Conservation Significance

SoCS are sites identified as the most important sites for biodiversity that need further protecting in the
Northern Territory. Sites of Botanical Significance (SoBS) are defined as areas that have botanical features
distinguishing them from the surrounding landscape and are important for general plant conservation and
for specifically mentioned species. The Mary River coastal floodplain SoCS occurs approximately 4.6 km to
the east of the Quest 29 location of the Project area and 1 km east of the accommodation camp, at its nearest
point. There are no SoBS within 20 km of the survey areas (LES 2017a).

The Mary River coastal floodplain is located 90 km east of Darwin and is unusual in the fact that is lacks a
single major river channel through the floodplain to the ocean. The floodplain is poorly drained, and the
inflow channel diffuses into vast seasonal swamps before reaching the sea through a number of tidal
channels. This feature results in a greater area of wetland habitats that are flooded over extended periods
and presents an extremely complex and productive system. The floodplain is dominated by a mix of sedge
and grass communities and large paperbark forests in the north and fringed by open eucalypt woodland and
pockets of monsoon forest (Harrison et al. 2009).

The Mary River coastal floodplain is of international significance and provides a reliable breeding site for
Magpie Goose in the Northern Territory. Numbers of the Magpie goose can exceed 400,000 birds in some
years. The floodplain environments provide a major breeding area for many fish species, notably Barramundi.
Twelve threatened species occur on the floodplain, including the Vulnerable Yellow Chat (Harrison et al.
2009).

The environmental values of the Mary River coastal floodplain have been affected by the increase in the
presence of weeds (including Mimosa pigra, olive hymenachne and para grass) and exotic animals (mainly
feral pig). Condition assessments of the Mary River system have concluded that environments across the area
are suffering substantial degradation as a result of impact from exotic species and fire (Harrison et al. 2009).

NR Maps provides records of several conservation significant species occurring in the Mary River floodplain,
downstream of the Project. These include Northern Quoll, Partridge Pigeon, Floodplain Monitor (Yellow-
spotted Monitor, Mitchell’s Water Monitor, Brush-tailed Rabbit-rat, Greater Sand Plover, Lesser Sand Plover,
Red Goshawk, Gouldian Finch, Common Brushtail Possum (north-western), Northern River Shark, Far Eastern
Curlew, Great Knot, Curlew Sandpiper and Bar-tailed Godwit.
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7.2.2 Potential Impacts and Risks

The assessment of potential impacts that may arise from the Project have been addressed in accordance with
the ToR and the assessment of impacts will have regard to those impacts that are considered to be potentially
significant impacts (as defined by the EP Act). The EP Act defines a significant impact as:

A significant impact of an action is an impact of major consequence having regard to:
(a) the context and intensity of the impact; and

(b) the sensitivity, value and quality of the environment impacted on and the duration, magnitude
and geographic extent of the impact.

The Project will have direct impacts to terrestrial ecosystems through the clearing of land for mining
operations and supporting infrastructure, which is summarised in Table 7-15. Clearing within the Project area
will result in a direct loss of approximately 368.86 ha of land that is characteristic of predominantly Eucalyptus
woodland and Eucalyptus open forest

The Development Envelope for the Rustler Roost site is 611.0 ha. The Project requires an additional 333.4 ha
direct disturbance to mapped flora and vegetation within the Rustlers Roost development envelope (refer to
Figure 1-6). The development envelope for Quest 29 is 139.5 ha (refer to Figure 1-7). An additional 26.16 ha
of clearing mapped vegetation will be required for the Project within the Quest 29 development envelope.

Table 7-15 Mapped Vegetation Clearing Extent for Construction and Mining Operations

Clearing Area of Mapped

Component EIS Disturbance (ha) .
Vegetation
Additional clearing of 333.4 ha of native vegetation within a
611 ha mine development envelope
Rustlers Roost 333.4

(vegetation clearance based on disturbing entire
development envelope)

Additional clearing of 26.16 ha of native vegetation within a
139.5 ha development envelope

Quest 29 26.16

(vegetation clearance based infrastructure footprints within
the development envelope)

Disturbing 2.3 ha of already cleared land and 7.3 ha of native

vegetation within a 17.8 ha development envelope
Accommodation

Camp 7.3

(vegetation clearance based on disturbing entire disturbance
footprint)

Additional clearing of 2.0 ha of native vegetation within a
21.7 ha Haul Road disturbance

Haul Road 2.0

(vegetation clearance based on disturbing entire
development envelope)

Total | 368.86
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The identified impacts and risks have been assessed and are presented together with mitigation measures
(where appropriate) in Section 7.2.6. The environmental risk assessment discussed in Section 6 and presented
in Appendix B identified and considered 15 potential sources of impact to the terrestrial ecosystem aspects.
These were considered with regard to the potential to cause significant impacts and residual consequences
and are presented in Table 7-16.

Table 7-16  Potential Sources of Impact to Impact to Terrestrial Ecosystems
Risk Source of Impact  Project Phase(s) Summary of Potential Impacts
No.
Direct - Disturbing an additional 333.4 ha of land for the
Rustlers Roost, 26.16 ha for Quest 29, 7.3 ha for the
accommodation camp and 2.0 ha for the haul road. Loss of
368.86 ha of undisturbed habitat. Fragmentation of a
population and/or habitat modification and/or lifecycle
disruption and/or impact on the size of a population for flora
and terrestrial fauna.
Vegetation " . .
TE1 clearing for the Construction Impact tq protect sensitive NT terrestrial flora species and
. their habitat.
Project
Indirect or Cumulative - Clearing for the Project increasing
habitat loss and fragmentation within the wider area where
previous or future clearing has or will occur as a result of
nearby activities (including Toms Gully Mine, quarrying and
the Mount Bundey Training Area).
Increase in local weed population in areas of disturbance.
Direct - Contamination of surrounding land and water.
Alteration of ecological characteristics, including chemical,
physical, biological and aesthetic qualities. Adversely
Overtopping, affecting the biological processes that depend on soil quality.
embankment Direct result in the loss of ecological integrity and suitable
failure or seepage native fauna habitat in the impacted area.
from the new TSF .
Construction, . . . .
at Rustlers Roost . Indirect or Cumulative - Potential transportation of
TE-2 leading to Operatloh, - contaminated sediments and material throughout the Project
uncontrolled Decommissioning area and external. Biological and human health implications
release of tailings or Closure (primary contaminant of concern being cyanide).
material to
surrounding Groundwater pathways contributing to environmental
environment. contaminants mobilised in the surrounding environment
through historic mining and quarrying activities. Potential for
bioaccumulation of excessive contaminants within native
fauna (heavy metals).
Direct - Contamination of surrounding environment, potential
Overtopping, destruction of vegetation, loss of biodiversity, ecological
embankment integrity and ecological functioning in the area of impact.
failure or seepage
from the process Indirect or Cumulative - Potential transportation of
water storage at Operation contaminates in water and sediments throughout the Project
Rustlers Roost A area and external. Biological and human health implications
TE-3 . Decommissioning . . . .
leading to (primary contaminant of concern being cyanide).
and Closure
uncontrolled
release of Groundwater pathways contributing to environmental
process water to contaminants mobilised in the surrounding environment
surrounding through historic mining and quarrying activities. Potential for
environment. bioaccumulation of excessive contaminants within native
fauna (e.g. heavy metals).
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Risk
No.

TE-4

Source of Impact

Poor water
quality released
from site during
wet season
(stormwater).

Project Phase(s)

Construction,
Operation,
Decommissioning
or Closure

Summary of Potential Impacts

Direct - Primary contaminants of concern in wet season
stormwater release is acidity and sediment, thus resulting in
increased turbidity of waterways. This could result in poor
quality drinking water for fauna and sedimentation of riparian
environments for which terrestrial fauna inhabit. Habitat
modification and/or lifecycle disruption and/or impact on the
size of a population (flora and/or terrestrial fauna).

Depending on geochemistry of the waste rock material to be
exposed in the new pits and the placement on site, runoff
may also contain heavy metals and NORMS. These have
potential for direct terrestrial fauna health implications
should this water be ingested.

Indirect or Cumulative - Decrease in fish populations and
species richness resulting in decreased suitability of the
environment for terrestrial species that may utilise the
watercourses (e.g. birds).

Potential for bioaccumulation of excessive contaminants
within native fauna (e.g. heavy metals).

TE-5

Release of
hazardous
chemicals or
materials during
storage and
handling onsite.

Construction,
Operation,
Decommissioning

Direct - Contamination of soil and water. Contamination of
surrounding environment, potential destruction of
vegetation, loss of biodiversity, ecological integrity and
ecological functioning in the area of impact.

Alteration of ecological characteristics, including chemical,
physical, biological and aesthetic qualities. Potential direct
mortality of flora and fauna that come into contact with the
released chemical.

Indirect or Cumulative - Indirect spread of chemicals
throughout the environment through indiscriminate or
unknown movement of contaminated materials (e.g. soil on
vehicle tyres) or in downstream drainage line. Potential
transportation of contaminated sediments and material
throughout the Project area and external. Potential for
bioaccumulation of excessive contaminants within native
fauna (e.g. heavy metals).

TE-6

Release of
hazardous
chemicals or
materials during
transportation to
site.

Construction,
Operation,
Decommissioning

Direct - Contamination of soil and water. Contamination of
surrounding environment, potential destruction of
vegetation, loss of biodiversity, ecological integrity and
ecological functioning in the area of impact.

Alteration of ecological characteristics, including chemical,
physical, biological and aesthetic qualities. Potential direct
mortality of flora and fauna that come into contact with the
released chemical.

Indirect or Cumulative - Indirect spread of chemicals
throughout the environment through indiscriminate or
unknown movement of contaminated materials (e.g. soil on
vehicle tyres) or in downstream drainage line. Potential
transportation of contaminated sediments and material
throughout the Project area and external. Potential for
bioaccumulation of excessive contaminants within native
fauna (e.g. heavy metals).
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Source of Impact

Project Phase(s)

Summary of Potential Impacts

TE-7

Production of
domestic waste
and storage of
the waste onsite

Construction,
Operation,

Decommissioning.

Direct - Where inappropriate storage vessels and
management is used, there is potential to increase pest fauna
(rats/mice) and feral/predator species (dingoes, cats) causing
reduction in native wildlife population. This could directly
increase native fauna mortality in the local area.

Indirect or Cumulative - Potential for cumulative pest fauna
increases in the Mount Bundey locality where nearby
operators also produce waste onsite.

TE-8

Unfinished/unsuc
cessful
rehabilitation of
Project due to
inadequate funds
or natural
disaster (e.g.
cyclone).

Construction,
Operation,
Decommissioning
and

Closure

Direct - Site not rehabilitated to required standards.
Increased potential for offsite impacts from AMD, erosion
and sedimentation. Degradation of land and fauna habitat
onsite.

Direct risk of fauna mortality from falls and being trapped in
open pits and excavations.

Indirect or Cumulative - Potential transportation of
contaminated sediments and material throughout the Project
area and external. Biological and human health implications
(primary contaminant of concern being cyanide).
Contamination of downstream environments resulting in
human health risks that would necessitate the closure of
watercourse to extraction of drinking water, recreation and
fishing.

Alteration of ecological characteristics, including chemical,
physical, biological and aesthetic qualities. Potential direct
mortality if contaminants (e.g. heavy metals or NORMS) are
released from site.

Given PGO is the same proponent for the Toms Gully Mine
project it would likely result in unfinished or unsuccessful
rehabilitation at both sites. This would result in a large area of
disturbed and unrehabilitated land in the Mount Bundey
catchment cumulatively resulting in loss of fauna habitat.

TE-9

Inability to
establish native
vegetation by
local provenance
species with
resultant cover
comparable to
nearby areas

Construction,
Operation,
Decommissioning
and

Closure

Direct - Site not rehabilitated to required standards.
Increased potential for offsite impacts from AMD, erosion
and sedimentation. Degradation of land and fauna habitat
onsite.

Indirect or Cumulative - Potential transportation of
contaminated sediments and material throughout the Project
area and external. Biological and human health implications
(primary contaminant of concern being cyanide).
Contamination of downstream environments resulting in
human health risks that would necessitate the closure of
watercourse to extraction of drinking water, recreation and
fishing.

Alteration of ecological characteristics, including chemical,
physical, biological and aesthetic qualities. Potential direct
mortality if contaminants (e.g. heavy metals or NORMS) are
released from site.

Given PGO is the proponent for the nearby Toms Gully Mine
project it would likely result in unfinished or unsuccessful
rehabilitation at both sites. This would result in a large area of
disturbed and unrehabilitated land in the Mount Bundey
catchment cumulatively resulting in loss of fauna habitat.
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Source of Impact

Project Phase(s)

Summary of Potential Impacts

Lack of Direct - Completion criteria and environmental outcomes
e unable to be met. Failure to establish appropriate capping
rehabilitation . . .
A and native vegetation. Therefore, lost potential for
materials leads to N I .
. Decommissioning rehabilitation area to serve appropriate post closure
inadequate . .
TE-10 . and ecological function.
tailings closure
and poor quality Closure
site Indirect or Cumulative - Reduced area of vegetation in the
e general Mount Bundey locality resulting in a general low
rehabilitation. . . L .
terrestrial fauna species abundance and lack of biodiversity.
Direct - Unauthorised access to the site by externals
(including public, leaseholders and livestock) negatively
. affecting rehabilitation potential and contributing to
Inappropriate N . . . . .
rehabilitation failure. Failure to establish appropriate capping
management of . ) .
the and native vegetation. Inappropriate management could also
TE-11 . Closure allow for the introduction and/or spread of flora weeds,
decommissioned . . . e
. reducing native flora species composition.
site, post closure
landform. . . .
Indirect or Cumulative - Reduced area of vegetation in the
general Mount Bundey locality resulting in a general low
terrestrial fauna species abundance and lack of biodiversity.
Direct - Environmental incidents causing degradation of
environmental features that support flora and fauna.
Potential direct species health implication (reduced physical
health or mortality) depending on whether the ineffective
management leads to contamination. Inability of impacted
areas to maintain biological qualities to support standard
Ineffective flora and fauna.
operational
implementation Construction, Indirect or Cumulative - Rehabilitation success is affected by
TE-12 of site Operation, inappropriate operational procedures which results in
environmental Decommissioning decreased likelihood of achieving rehabilitation goals and
management Closure closure requirements following decommissioning. Agreed
system, plans and Post Mine Land Use (PMLU) cannot be achieved due to
procedures. unsuccessful rehabilitation process (e.g. vegetation
establishment, weed infestation etc).
Given PGO is the proponent for the nearby Toms Gully Mine
project it would likely result in unfinished or unsuccessful
rehabilitation at both sites. This would result in a large area of
disturbed and unrehabilitated land in the Mount Bundey
catchment cumulatively resulting in loss of fauna habitat.
Direct - Damage to existing fauna habitat, including areas that
potentially provide for listed threatened flora or fauna
species. Potential contamination of soils due to fire
extinguishers (depending on where it happens) and material
consumed by the fire which could adversely affect the
Use of Project establishment of vegetation and success of rehabilitation.
machinery,
equipment, Construction, Indirect or Cumulative - Indirect loss of nutrients from topsoil
TE-13 vehicles and Operation, dispersal and reduced viability of soils to re-establish
activities causing Decommissioning vegetation, leading to potential introduction or spread of
fire through Closure weeds.
sparks or heat
ignition source. Indirect impact of reduced ability for successful revegetation
due to loss of topsoils.
Reduced area of vegetation in the general Mount Bundey
locality resulting in a general low terrestrial fauna species
abundance and lack of biodiversity.
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Source of Impact

Project Phase(s)

Summary of Potential Impacts

Direct - Dust emissions impact upon onsite and surrounding
vegetation and fauna health. Loss of productive topsoil
. inhibiting growth potential of retained media.
Dust generation
from Project Construction, . . . . .
activitiesjsuch as Operation Indirect or Cumulative - Potential cumulative dust lift-off and
TE-14 . P o deposition on vegetation within the Project area and wider
vehicular Decommissioning . . . . . .
area in conjunction with Toms Gully Mine, nearby quarries
movements and Closure L
and the Mount Bundey Training Area.
earthworks.
Indirect impact of reduced ability for successful revegetation
due to loss of topsoils.
Noise and
vibration Direct - Ground vibration from blasting, material dropping or
emissions from . large vehicle movements could have an adverse impact on
R Construction,
construction and . local fauna.
. Operation,
TE-15 operational T
. Decommissioning . . . . .
activities (e.g. Indirect or Cumulative - Potential increase in cumulative
. Closure . . . . . .
vehicle impact on fauna in conjunction with Toms Gully Mine, nearby
movements and quarries and the Mount Bundey Training Area.
blasting).
Direct - Impact of reduced ability for successful revegetation
due to weed spread. Impact on native vegetation. Increased
fire risk.
Reduced foraging and nesting grounds for fauna.
Construction and
operational Indirect or Cumulative - Increased weed species in the area
activities (incl. negatively affecting rehabilitation potential and contributing
vegetation Construction, to rehabilitation failure. Failure to establish appropriate
TE-16 clearing) resultin | Operation, capping and native vegetation.
introduction of Decommissioning
new weeds and or Closure There is a risk that Post Mine Land Use (PMLU) may not be
spread of existing achieved due to unsuccessful rehabilitation process (e.g.
weeds into new vegetation establishment, weed infestation etc).
areas.
Cumulative impact as a result of reduced area of natural
vegetation in the general Mount Bundey locality resulting in a
general low terrestrial fauna species abundance and lack of
biodiversity.
Direct - Impact of reduced ability for successful revegetation
due to weed spread. Impact on native vegetation. Increased
fire risk.
Reduced foraging and nesting grounds for fauna
Indirect or Cumulative - Increased weed species in the area
negatively affecting rehabilitation potential and contributing
. Construction, to rehabilitation failure. Failure to establish appropriate
Increased density Operation capping and native vegetation
TE-17 of weed P A pping & '
. . Decommissioning
infestations. . . .
or Closure There is a risk that Post Mine Land Use (PMLU) may not be
achieved due to unsuccessful rehabilitation process (e.g.
vegetation establishment, weed infestation etc).
Cumulative impact as a result of reduced area of natural
vegetation in the general Mount Bundey locality resulting in a
general low terrestrial fauna species abundance and lack of
biodiversity.
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Risk
No.

TE-18

Source of Impact

Artificial light
emissions from
construction
and/or operation
of the mine site.

Project Phase(s)

Construction,
Operation,
Decommissioning
or Closure

Summary of Potential Impacts

Direct - Disrupt lifecycle processes of fauna and or impact on
the size of the populations. Emissions of artificial light can
affect both nocturnal and diurnal animals by disrupting
natural behaviour, with intensity and duration of exposure
potentially evoking different responses. Impacts from
increased light levels include disorientation from or attraction
toward artificial sources of light; mortality from collisions
with structures; and effects on light-sensitive cycles of species
(e.g. breeding and migration for fauna and flowering in
plants).

Indirect or Cumulative - Potential increase in cumulative
impact on fauna in conjunction with Toms Gully Mine, nearby
quarries and the Mount Bundey Training Area.

An artificial increase in lighting can also influence the
abundance and behaviour of predators.

TE-19

Vehicle/machiner
y interaction with
terrestrial fauna

Construction,
Operation,
Decommissioning

Direct - Loss of life or injury to fauna species.

Indirect and Cumulative - Potential increase in cumulative
impact on fauna in conjunction with Toms Gully Mine, nearby
quarries and the Mount Bundey Training Area.

In summary, the Project has the potential to result in direct and indirect impacts to terrestrial ecosystems

including:

] Clearing of flora and vegetation, and corresponding fauna habitat;

. Increase in weed species and density;

. Fauna injury and mortality;

= Increase risk of fires;

= Increase in air quality emissions, including dust, noise, vibration and light;

= Uncontrolled release of process water to surrounding environment;

] Release of poor water quality during the wet season;

] Uncontrolled discharge of hazardous chemicals;

] Production and storage of domestic waste;

= Inefficient rehabilitation effort;

] Inadequate implementation of environmental management system; and

. These are addressed in turn, in the following sub-sections.
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7.2.2.1 \Vegetation and Flora

The clearing of vegetation associated with the Project will reduce local and regional vegetation communities
and has the potential to impact conservation significant flora (H. macrothrix and S. ensatum). These
vegetation types are considered to be common in the region and the habitat value of the area is considered
to be degraded due to previous mining activities and from the pressures of grazing and agriculture in the
region.

Vegetation mapping undertaken by the Northern Territory Government indicates that there are suitable
environmental qualities within the Development Envelopes for the flora conservation significant species of
H. macrothrix and S. ensatum to be present. Targeted field surveys undertaken in 2020 and 2021 did not find
any evidence of these endangered species, or any other flora species of conservation significance within the
Development Envelopes for the Project area.

Riparian vegetation has also been identified in the Rustlers Roost portion of the Project area. Based on
surveys completed in 2020, the Project will result in the clearance of approximately 4.85 ha of riparian
vegetation with the largest portion being in the upper Mount Bundey Creek tributary for construction of the
TSF (4.58 ha) and a portion on the tributary to Marrakai Creek on the western edge of the Development
Envelope for the TSF (0.27 ha).

The disturbance to vegetation may cause habitat fragmentation impacting on the reliant fauna population
within the area. The modification to the habitat of the local fauna may disrupt foraging and breeding
behaviours that may have short term impacts to the lifecycle of individuals. Due to the scale of the Project
and its operations, and the pre-existing land use and prior disturbance, it is anticipated that the level of impact
from clearing will be localised Table 7-17 provides a summary of the vegetation disturbance clearing extents.

Table 7-17 Mapped Vegetation and Clearing Extents

Net Clearing Vegetation Type

Component Area of Mapped
Vegetation (ha) | NVIS Level 3 NVIS Level 4

Eucalyptus mid woodland\
Erythrophleum low open

. 4-E )
Rustlers Roost 3334 333.4 - Eucalyptus woodland woodland\Sorghum mid tussock
grassland
Eucalyptus mid woodland\
Quest 29 26.16 26.16 ha — Eucalyptus woodland Erythrophleum low open

woodland\Sorghum mid tussock
grassland

Eucalyptus mid open

forest\Livist |
6.27 ha — Eucalyptus open forest orest\Livistona low sparse

Accommodation 7.3 palmland\ Heteropogon tall tussock
Camp grassland
1.03 ha — Eucalyptus woodland Eucalyptus mid woodland\

Erythrophleum low open
woodland\Sorghum mid tussock

Haul Road 2.0 2.0 ha - Eucalyptus woodland
grassland

Total 368.86 ha
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7.2.2.2 Introduction or Spread of Invasive and Pest Species

The increase in invasive flora species is widely recognised as a significant threat to biodiversity and
conservation (Brooks et al. 2004). The proliferation of weeds can directly impact native plants by becoming
either monopolisers or donors of limiting resources. Weeds can also indirectly impact native vegetation and
change the integrity of an ecosystem by altering soils stability, promoting erosion, colonising open substrates
affect the accumulation of litter, salt or other soil resources and promote or suppress fire regimes (Brookes
etal. 2014).

The introduction or spread of weeds at the Project area can be caused by the movement of vehicles, plant
and machinery, soil and plant material, as well as ground disturbance during clearing and operations,
associated with the Project. Weeds have the potential to reduce native vegetation species abundance and
distribution, competing with native flora species. This can adversely affect the health, survival or regeneration
of local native plant species, leading to an overall decline in ecosystem function. The increase in weeds can
cause degradation to the habitat of native fauna, including those species of conservation significance. The
introduction of non-native vegetation can cause changes to the existing habitat structure, shelters, availability
of food and foraging behaviours.

Most notably, and of particular relevance to the conservation significant species identified and considered
likely to occur in and surrounding the Project area, is the impact weeds can have on the natural fire regime.
Introduced species have been shown to result in more intense and frequent dry season fires (LES 2017a). As
most weed species are of a grass-like nature, some weeds may be easily ignitable and therefore increase the
risk of fire in the Project area. More intense fires are harder to control and can result in a reduction in the
woody component of a vegetation community (LES 2017a). High frequency and intensity fires have also been
shown to reduce vegetation diversity and complexity in all strata. For many obligate seeders, one fire can kill
an adult plant and the survival of that species in an area is dependent on regeneration from seed (Woinarski
et al. 2009). Gamba Grass (A. Gayanus) is considered a key species that contributes to these altered fire
regimes and has been identified throughout the Project area and surrounding landscape (Figure 7-14).
Further details on the risks and impacts of fires are discussed in Section 7.2.2.3.

Six weed species have been identified in the Project area at five locations during a systematic flora survey in
the dry season of 2016, compared to 18 weed species across an additional seven locations for the 2017 field
survey. Four of these species are listed as Declared Plants (Cenchrus pedicillatus, Cenchrus polystachion,
Hyptis suaveolens and Senna obtusifolia) and three are noted as being a WoNS (Andropogon gayanus,
Hymenachne amplexicaulis and Mimosa Pigra). It was noted that there was an additional WoNS species
present, adjacent to Rustlers Roost during the field survey of November 2016 (LES 2016), and poor
management and hygiene practices could lead to this species becoming more widespread as a result of the
Project activities.

The presence and prevalence of weeds within the Project area may impact on the success of rehabilitation
and revegetation of the area at the end of the mine life (see Section 7.2.2.8). As weeds thrive in cultivated
soils and disturbed environments, the rapid establishment of weeds in areas that are primed for revegetation
adversely affect the native species that are favoured for rehabilitation. Some native species require external
triggers, such as smoke or heat, for germination. This delay in germination, gives weed species favourable
and timely conditions to occupy areas earmarked for successful rehabilitation before the native plant species
get a chance to germinate.
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7.2.2.3 Change to Fire Regime

Fire is a type of disturbance and ecosystems are partly defined on the basis of their disturbance regimes such
as area specific frequency, extent, intensity, seasonality and type. A fire regime can be defined as the average
time for a fire to a burn a specific area; or the average time before a fire reburns a specific area (Brooks et al.
2014).

Fire regimes may be altered locally within the Project area due to clearing of native vegetation and
proliferation of existing weeds such as A. guyanus (Gamba Grass). Fire history from North Australia &
Rangelands Fire Information (NAFI 2020) indicate that the Project area is frequently burnt, having historically
been burnt for 10 to 15 years within a 20-year period.

The presence of weeds can increase the fuel loads and the intensity of a fire and increase the biomass of an
area to up to 50% in some cases (Brooks et al. 2014). The introduction of the invasive species and WoNS such
as A. guyanus into the shorter-statured grassland habitats of Australia, and the Project area, directly
contributes to the increase in fuel load, resulting in much hotter fire than previously experienced (Brooks et
al. 2014).

Despite aspects of the Australian landscape relying on the presence of fire for ecosystem function, any
significant alteration to the fire regime will have an impact on the existing ecological processes. Fire has the
potential to displace fauna through the damage and destruction of their habitats and food sources; and can
wipe out local populations of conservation significant species.

There is a risk of potential contamination to soil and waterways at both a local and regional scale. Soil and
water contamination can arise from the residue of the material that is consumed by the fire; and the use of
fire-fighting foams to contain the fire. The contamination of soil can impact the chemical and physical
structure of the soil, resulting in adverse implications for regeneration of native vegetation and rehabilitation
at the end of the Project. Contaminated waterways can impact on the ecosystem function of the aquatic
environments and the health of aquatic species and those predatory animals that feed on them.

The impacts from fire can be felt at a broader scale with the change in the surrounding landscape, becoming
more disturbed, more populated and more prone to fire events. With mining activities resuming in the Mount
Bundey area, there are greater risks from the increase in flammable material available for combustion during
a fire and the nature of these materials. Fires events in the area are no longer solely burning the native
vegetation. In addition they will also burn hazardous materials and chemicals that are constructed, used and
stored onsite. The impacts from burnt contaminated material and their residues which will be released post
fire, have potential to impact on the soils, waterways, surrounding vegetation and fauna populations.

7.2.2.4 Fauna Injury, Mortality and Displacement

Fauna are at risk of direct mortality, injury or displacement due to construction and operations. The potential
impacts to fauna from these activities are not new, as these activities are inherent within similar operations.
The likelihood of the impact occurring is expected to increase as a result of the Project throughout all phases
of the operation, particularly as there will be changes to vehicle movements within the Project area and
haulage routes.

Clearing activities have potential to lead to some injury and mortality of fauna. Fauna species that are ground
dwelling or exhibit limited mobility are more likely at risk. The agility and aerial nature of most avian species
make them unlikely to be directly impact by clearing activities. However, roosts for avian and bat species such
as the Bare-rumped Sheath-tailed Bat are particularly susceptible to displacement through clearing. Increase
vehicle and machinery movements during clearing and haulage operations have the potential to result in
vehicle strikes, causing mortality or injury to animals.

PRIMARY

GOLD 1001087_Rustlers-Roost-Quest-29-Draft EIS_Final_Oct 2021



PRIMARY

GOLD 1001087_Rustlers-Roost-Quest-29-Draft EIS_Final_Oct 2021

Section 7. Key Environmental Factors

Collisions are more likely to occur along the access and haul roads than within production areas given that
vehicles will be traveling at higher speeds along these corridors. The potential for vehicle collisions is
increased at night when visibility is reduced. There is also the consideration that nocturnal species will be
impacted from their opportunistic foraging activities along the roads, as roads may provide a new and
convenient pathway for obtaining food through the way of insects, water and roadkill. Vehicle strikes may
increase the number of carcasses in the Project area, resulting in an increase of predators and increased
predation on native fauna.

It is unlikely that isolated mortalities of individuals would affect the conservation status and distribution of
any fauna species. However, of the areas of operation and activities proposed for the Project, movements on
the haul road are considered highest risk for direct mortality due to intact woodland adjacent the road,
constant large vehicle movements and speeds at which the vehicles will be travelling. Within the haul road
Project area, the three areas intersecting watercourses are considered the highest risk for interactions with
fauna.

7.2.2.5 Emissions
Dust

The Project has the potential to increase dust emissions from construction and operation related activities
such as, vegetation clearing, increased vehicle movements, drilling and blasting, handling and haulage of
waste rock and ore, and wind erosion from exposed surfaces.

Clearing during the construction period will result in previously vegetated soil being exposed to wind and
surface flow of waters. There is the potential for erosion to occur as the soils area no longer protected by
roots or the above ground vegetation.

Post clearing these exposed areas may also be impacted by wind, leading to further erosion. Increased dust
emissions can lead to dust deposition on vegetation, reducing conditions favourable for plant growth, and
subsequently reducing the health of vegetation. Dust can impact of the biological processes of plants such as
photosynthesis, respiration, transpiration and allow the penetration of phytotoxic gaseous pollutants (Farmer
1993).

Dust deposition can have both a physical and a chemical impact on vegetation. Plant foliage may be physically
smothered by the dust, blocking the stomata and reducing rate of respiration, impacting the lifecycle
processes like growth and reproduction. Additionally, the chemical composition of the dust can also impact
vegetation through impacting a plant at the cellular level impacting on cell destruction, reproduction, causing
disease (Farmer 1993). These effects from dust can result in changes to vegetation and plant community
structure. However, Recent research on threatened flora in a semi-arid environment in Western Australia
found no significant impact on plant health as a result of a range of dust accumulation loads caused by vehicle
movements (Matsuki et al. 2016). The deposition of (unpaved) road dust on nearby freshwater wetlands
caused by heavy traffic increases from local energy development projects found minimal impact on water
quality or soils (Creuzer et al. 2016).

An increase in fugitive dust emissions can impact the health of human populations through the inhalation of
excessive or contaminated dust and respiratory issues (Chaston and Doley 2006). Due to the location of the
Project and the nearest sensitive receptor being over 5 km from the closest mining work area (in proximity
to the Boral Quarry), it is anticipated that dust emissions from the Project will meet the regulatory
requirements and dust deposition is only likely to be experienced in immediate proximity to the work areas.
This is considered further in Section 7.6 (Community and Economy).



Section 7. Key Environmental Factors

Noise and Vibration

During the construction and operational phases of the Project, noise and vibrations may impact on local fauna
species. Sources of noise and vibration may include, but not limited to blasting, gold processing plant
including crushers, vibrating screens, mills and compressors; and the operation of fixed and mobile plant and
equipment, such as vehicle reversing alarms drills, loaders, haul trucks, and excavators. The level of impact
of noise and vibration emissions to the receiving environment, including animals, will vary depending on the
species. The nature of the emission will also play a part in the level of impact, i.e. volume, frequency, duration
and rate of occurrence.

There are no current government policies or guidelines that recommend noise or vibration thresholds or
limits in relation to fauna. Noise may adversely affect wildlife by interfering with communication, masking
the sound of predators and prey, causing stress or avoidance reactions, and in some cases, may lead to
changes in reproductive or nesting behaviour. Excessive noise may lead some species to avoid noisy areas,
potentially resulting in the fragmentation of species habitat. Radle (2007) states the consensus that terrestrial
fauna will avoid any industrial plant or construction area where noise or vibration presents an annoyance to
them. Additionally, many animals react to new noise initially as a potential threat, but quickly ‘learn’ that the
noise is not associated with a threat (Radle 2007).

Noise and vibration generated as part of the Project activities may cause animals to avoid the area for short-
or long-term periods. Some animals may become accustomed to the new environmental conditions and
either stay during the period of change from the emissions of noise and vibration, while others may return
realising the low level of threat. Emissions from noise and vibration have the potential to disrupt lifecycles of
fauna or impact the size of populations through reduced breeding events or reducing the distance that a
mating call can be heard (Parris and McCauley 2016). The impacts of noise and vibration can also interfere
with an animal’s ability to navigate, its regular behaviours, like changing an individual from being diurnal to
nocturnal creature, simply to avoid the impacts from noise.

Light

Artificial lighting will be used in the production area including the crib and administration buildings,
processing plant and other supporting infrastructure and facilities. Artificial light sources such as lighting
towers may be used temporarily at various areas during construction and along the haul roads during
operation for the safety and well-being of employees. Light emissions will increase in the Project area as a
result of construction and mining activities operating 24 hrs per day. The increase in light has the potential to
impact the sleeping patterns of fauna and disrupt their natural behavioural activities such as nesting, foraging,
breeding and navigation.

Many species have adapted to use the cover of natural darkness to their advantage. Nocturnal fauna species
use it to carry out important activities, like hunting, foraging and migrating; while other species also use it to
avoid being seen by the predators. When artificial light is introduced into an environment, it can disrupt fauna
behaviours, which can lead to negative health effects. For example, an alteration in light patters can interfere
with migration or transport corridors, contributing to the decline to a threatened species; or prevent fauna
species foraging for food or risk being eaten by predator species (DAWE 2021).

Artificial lighting may have a range of impacts across different groups of taxa and between species within
these groups. Rodents may avoid brightly lit areas at night. Frogs and nocturnal reptiles may congregate at
artificial lights to feed on insects attracted to light (Perry et al., 2008). Similarly, many microbat species may
congregate at artificial lighting (Rich and Longcore 2006), although other species may avoid well-lit areas
(Threlfall et al. 2013). Species such as Sugar Glider (Petaurus breviceps) have been experimentally shown to
reduce foraging time under artificial lighting (Barber-Meyer 2007), although whether this effect occurs in
natural situations is unknown. Known impacts on birds include disruption of migratory patterns and choice
of nest sites (Longcore and Rich 2004).
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There are few if any studies to suggest the fauna inhabiting the woodland around the Project area will be
impacted to more than a minor extent. As suggested by the evidence above, there will be differing responses
between species or taxa groups with some responses considered quite benign (e.g. microbats and other taxa
attracted to night lighting). Habitat around the Project area is largely intact Eucalypt woodland with various
potential conservation significant species present (refer to Section 7.2.1.3). With informed lighting placement
and measures aimed at limiting light spill (refer to Table 7-19), this habitat will be at a distance where light
levels would have attenuated to levels where they are unlikely to be causing a significant impact to fauna.

7.2.2.6 Uncontrolled Discharges

The Project has the potential to unintentionally release contaminants into the environment. This may arise
of from:

] Overtopping of the TFS (Rustlers Roost);

= Embankment failure of the TSF (Rustlers Roost);

=  Seepage from the TSF (Rustlers Roost);

= Overtopping of the process water storage within the TSF (Rustlers Roost);
] Seepage from the process water storage dam (Rustlers Roost);

= Uncontained spillage of hazardous materials from storage and handling;
= Uncontained spillage of hazardous materials during transport; and

] Uncontrolled discharge of septic waste (refer to section 7.2.2.7).

The unintentional and uncontrolled release of contaminated material has the potential to adversely affect
the surrounding land and water environments. This can include the alteration of the ecological characteristics
including the chemical, biological, physical and the aesthetic components of the immediate and surrounding
areas. The change to the ecological characteristics caused by the release of contaminants can cause a decline
in vegetation health, density and composition, ecological integrity and function; and loss of biodiversity of
both fauna and flora.

Depending on the nature of the contaminate, the impact from an uncontrolled discharge may have short
term impacts on the area. This includes the removal of surface material during clean up or immediate death
to nearby organisms; or it may have long term impacts like bioaccumulation of toxins that could be felt along
the food chain.

The principle dangerous goods that will be transported, stored and used on site will be hydrocarbons (diesel,
oil and lubricants) as well as processing chemicals (including cyanide). Containment failure during
transportation of chemicals within the site or onsite tanks or storage containers is possible.

Hydrocarbons will be stored on site for refuelling as well as servicing of vehicles and machinery. Process
chemicals will be stored on within the processing plant. The storage of chemicals will be stored on previously
cleared areas, away from waterways and will be adequately bunded. Based on similar operations small spills
could easily occur during all stages; however, larger spills are highly unlikely with standard controls.

Riparian habitat downstream of the Project area could be impacted if significant AMD contamination were
to occur. The potential for AMD contamination to occur is discussed in Section 7.1.
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7.2.2.7 Waste

The Project will generate waste during all phases. The types of waste that are anticipated to be generated as
a result of Project activities include domestic waste such as timber, paper, metal, and food; and prescribed
wastes such as tyres, septic waste, chemicals; and discharge water from storage areas. Prescribed wastes are
those waste that are defined under Schedule 2 of the Waste Management and Pollution Control
(Administration) Regulations 1998.

A landfill will be constructed over 4 ha to a depth of 5 m and be utilised for the 10 year Project period. The
landfill will be designed and constructed in accordance with the NT EPA Guidelines for the Siting, Design and
Management of Solid Waste Disposal Sites in the Northern Territory (NT EPA 2013b). Solid waste materials
including non-putrescible commercial and industrial (C&I) waste, non-putrescible construction and
demolition (C&D) waste, green waste and limited hazardous waste in the form or contaminated soils will be
placed in the landfill. Other hazardous wastes will not be landfilled onsite and will be taken from site by a
licensed contractor to an authorised collection or licenced waste disposal facility.

A landfill aligns with the classification of ‘Industrial Waste Landfill’ as to the NT EPA Guidelines (NT EPA 2013b)
The poor management of industrial C&l, C&D green and hazardous waste, and the spread of uncontrolled
litter, can impact the surrounding environment and result in a loss of visual amenity to the site, increase in
foul odours, attraction of native and pest fauna species.

Landfills can create opportunities for animals such as rats, feral cats and dogs to thrive. These pests can
seriously threaten local native animal populations and transfer disease causing organisms to humans, either
directly, or through contamination of food or other animals (NT EPA 2013b). Animals and insects may transfer
pathogens to drinking water collection or storage areas, transmit salmonella and other food borne diseases,
as well as depositing excreta and food scraps (NT EPA 2013b).

Incorrect disposal of weed species, such as Gamba Grass, can facilitate the spread to weeds throughout an
area. This can impact on native vegetation and pose a risk to fauna in the event of poisoning from weedicide
use.

Sewage will be generated on site at the accommodation camp and at the ablutions established on site at the
crib and office areas in the Rustlers Roost portion of the Project. The generation of sewerage poses a health
risk to employees and also has the potential to impact the surrounding environment if not appropriately
managed. The potential impact of raw sewerage on the environment will depend on the volume and the area
that the release occurs, however, its effect on the environment will be consistent with that discussed in
Section 7.2.2.6.

Excess water from water storage areas (pits) will be dewatered prior during the wet season. The primary
contaminants of concern from the operation of the Project are likely to be higher levels of acidity, metals and
sediment. The increase in sediment will results in elevated turbidity levels in the downstream waterways. The
release of poor quality process water could result in contaminated drinking water for fauna, poor vegetation
health and growth, and sedimentation of riparian environments, altering surface water flows and habitats for
flora and fauna. The modification of the habitats may further disrupt lifecycle and reproduction events,
further attributing to a decrease in population size and species richness in an area.

Should contaminated or poor quality water enter the aquatic environment, there is a potential impact to the
species richness and size of local fish populations. The change in the aquatic environments will likely have an
indirect impact on the terrestrial fauna species that rely on these habitats for food. Additionally, should the
poor quality include the increased levels of other contaminates, there is further risk of bioaccumulation of
these contaminates in the food chain.
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7.2.2.8 Rehabilitation

Rehabilitation is fundamental to achieving post-mining land uses as part of good industry practice, and to
meet stakeholder expectations. The goals of undertaking rehabilitation can vary from reforming an area to
create conditions that are more stable and safe than what they were during the operational mining period,
to restoring an area to exhibit the values that were present pre-mining activities (Australian 2016).

The Project has considered the potential impacts of inadequate rehabilitation to the Project area and the
impacts that this will have on the terrestrial environment. Inadequate rehabilitation may arise from:

. Unfinished or unsuccessful rehabilitation;

] Inability to establish native vegetation with local provenance species;

. Lack of rehabilitation material; and

] Inappropriate management of the decommissioned site and the post-closure landform.

Unsuccessful, inadequate or incomplete rehabilitation can have adverse impacts within the Project area and
further offsite. The poor management of the soil and landform infrastructure including TSF and WRD, can
lead to contamination through acidification of soils or heavy metals to the wider environment. There is
potential for the post closure open pit lakes to contain AMD impacted water. Fauna will likely have access to
these water sources. These impacts are discussed further in Section 7.1.

The risk of erosion is higher if the Project is not completed in accordance with standards/guidelines. Lack of
established vegetation will increase the likelihood of erosion, further impacting the success of vegetation
establishment; and increase the sediment load in riparian systems and waterways, causing impacts to the
aquatic fauna and on ecosystems further downstream. This is discussed further in Section 7.5.

To meet the criteria for successful rehabilitation, it is anticipated that the final outcomes will be a functioning
ecosystem, consisting of native vegetation of local provenance species which will resemble nearby
unimpacted areas. The success of the rehabilitation will be primarily reliant on the management of the
material that is removed for clearing and ground disturbance activities during the construction and
operational phases of the Project. The material that is removed must be managed and stored appropriately
to provide the adequate quantity and quality of rehabilitation material is available at the end of the Project.
This will include establishing the appropriate capping material, including topsoil containing the original seed
bank. If required local provenance seeding material and/or tube stock will be used to assist with establishing
native vegetation during rehabilitation to reduce the potential of weed species competing for viability and to
provide soil stabilisation in lieu of the seed bank obtaining optimal conditions for germination.

The Project areas of Rustlers Roost and Quest 29 are 12 km and 5 km respectively from the Arnhem highway
turnoff, which is also in close proximity to tourist areas including the Mary River and various nature-based
tourism facilities. Unauthorised access to the site by members of the public, leaseholders or livestock may be
the direct cause or contributing factor to poor performance and ultimate failure of successful rehabilitation.
The inability to successfully rehabilitate the area will greatly reduce the ability of the area to return to a
functional ecosystem.

7.2.2.9 Environmental Management System

An EMS is a set of processes and practices that enable an organisation to identify and reduce environmental
impacts whilst allowing an opportunity to increase the business’s operating efficiency (USEPA 2021).
Establishing an EMS framework will assist PGO to achieve its environmental goals through the approach of
‘plan, do, check, act’, allowing for the review and evaluation of actions and performance; and identifying
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areas for improvement. The environmental management system and framework for PGO is summarised in
Section 10.

The Project has considered the impacts to the terrestrial ecosystem should there be an ineffective
implementation of site environmental management systems, including plans, procedures and processes. As
a direct result of an inadequate EMS or the ineffective implementation of the EMS, the occurrence of
environmental incidents will cause a significant degradation to the environmental features that support the
species of flora and fauna that inhabit the Project area and beyond.

The poor management of material can lead to contamination of soil, sediment and vegetative matter
throughout the Project area, and more widespread across the region. This can lead to issues like weed
infestation, increase acidity of soils and possible transportation of hazardous chemicals and pathogens that
could affect the health of the waterways, soil, vegetation or fauna and the livelihoods and health of nearby
communities.

7.2.2.10 Cumulative Impacts

There are four active extractive industry operations and one approved, but not yet active, mining operation
in proximity to the Project (refer to Figure 7-19). The construction and operation of the Project has the
potential to incrementally contribute fragmentation of the vegetation from clearing activities in a cumulative
context and temporary displacement of animals from the reduced options of habitat and change in the local
amenity for these species.

To address the ToR requirement for this Draft EIS, an assessment of the cumulative impacts of the Project
across four spatial scales has been conducted. The spatial scales of consideration are:

. Property — defined as Mount Bundey Station and McKinlay River Station;

= Catchment — defined as the Mount Bundey Creek catchment, Marrakai Creek catchment and McKinlay
River catchment;

] Region — defined as the Marrakai-Douglas Daly unincorporated area; and
] Bioregion — defined as the Pine Creek bioregion.

The cumulative impact assessment has considered the effects of multiple actions or impacts on the terrestrial
ecosystems, including habitats for threatened species, vegetation types and natural features considered
important by the Land Clearing Guidelines (DENR 2020) (refer Table 7-18).

The Project lies within the area classed as being a potential suitable habitat, with a high likelihood of
occurrence, for H. macrothrix. The NTG mapping conservatively estimates 12,700 ha of potential habitat
within the known extent, with 8,000 ha of that area being potential habitat with the highest likelihood of
occurrence (Figure 7-20). From the indicative NTG mapping (2021a), 192.6 ha has been mapped as the highest
likelihood suitable habitat within the Development Envelopes which constitutes 2.4% of the mapped highest
likelihood suitable habitat. During the targeted field surveys conducted in September and October 2020, no
individuals of H. macrothrix were recorded. The Northern Territory government mapping of the area of likely
occurrence and potential habitat for H. macrothrix extends broadly throughout the Pine Creek Bioregion,
covering a total of 50,300 ha across the Territory.

The Project is unlikely to have an impact on the H. macrothrix population, due to no observations being
recorded of the species during the multiple surveys, and that the direct disturbance to the potential habitat
is not considered to be significant. Additionally, topsoil removal will be located within close proximity to point
of origin and labelled to ensure that they correct soils and seed profiles are returned at the time of closure.
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Another key flora species of concern is the S. ensatum. The Project lies within the area classed as being a
potential suitable habitat, with a high to moderate likelihood of occurrence, for S. ensatum. The NT
Government mapping conservatively estimates 8,100 ha of potential habitat within the known extent, with
3,000 ha of that area being potential habitat with the highest likelihood of occurrence (Figure 7-20). From the
indicative NT Government mapping (2021a), 7.2 ha has been mapped as potential suitable habitat within the
development envelopes which constitutes 0.24% of the mapped highest likelihood suitable habitat. Notably,
the Project area is on the western extent of the area mapped as potential habitat and there are no confirmed
occurrences of the species in the lower Mary River floodplain, below the Project area. No individuals of S.
ensatum were detected to occur in the Project area from targeted surveys to date.

Based on the review of the selected Projects at varying spatial scales (Table 7-18), it is estimated that
cumulative impacts at the property and catchment scale consist of approximately 592.36 ha of Eucalyptus
woodland and fauna habitat!?, approximately 602.36 ha in the region and approximately 904.99 ha in the
bioregion. As a comparison, using total extent of mapped Eucalyptus woodland in these four spatial scales,
indicates the cumulative impact will constitute approximately 1.28% of Eucalyptus woodland at the property
scale, 0.32% at the catchment scale, 0.15% at the region scale and 0.03% at the bioregion scale.

The presence of multiple mining activities in the upper Mount Bundey Creek catchment has the potential to
indirectly stress riparian vegetation in Mount Bundey Creek, from alteration of water quality associated with
AMD. The cumulative impact on soils, water quality and aquatic ecosystems in the Mount Bundey Creek are
discussed further in Section 7.1 and Sections 7.4 and 7.5 respectively.

12 Note — much of this calculated Eucalyptus woodland disturbance has already occurred with development of the
quarries.
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Section 7. Key Environmental Factors

Table 7-18 Assessment of Cumulative Impacts to Terrestrial Ecosystems
Spatial Extent A . Di
Project patial Ex N N . pprox |s.tance Impact Details Reference
Property Catchment Region Bioregion from Project
Native vegetation and fauna habitat loss = 76 ha (consisting of eucalyptus open
forest and woodland, Vegetation units 4 and 5)
One plant species (Helicteres macrothrix) listed as endangered under the EPBC Act
is known to occur in the vicinity of the Proposal and could be impacted by clearing
Tqms Gully v v v v 0km or c!lsturban.ce gs_soaate.d with the Proposal. o NT EPA 2020a
Mine Unlikely to significantly impact any of the ten fauna species listed under the
TPWC Act or EPBC Act
Impact to S. ensatum potential habitat - UNLIKELY
Impact to H. macrothrix potential habitat - YES
NR Maps spatial
ing tool
Approximately 35 ha of disturbance (including access road of 2.5) ;T)E:E’:F)’?/:/nsgzggl)
Boral v v v v 7
oral Quarry 00m Impact to S. ensatum potential habitat - YES
. . . DLRM 2016a
Impact to H. macrothrix potential habitat - YES
DLRM 2016b
NR Maps spatial
. . ing tool
Approximately 47.5 ha of disturbance. ;T)aET?’\)/:/nngtc));l)
v v v v
HB Quarry 2 km Impact to S. ensatum potential habitat - NO
. . . DLRM 2016a
Impact to H. macrothrix potential habitat - YES
DLRM 2016b
Approximately 17.5 ha of disturbance (including access road of 3 km)
Impact to S. ensatum potential habitat - UNLIKELY
Impact to H. macrothrix potential habitat - YES NR Maps spatial
mapping tool
McKinla H. macrothrix — This project lies within the area classed as potential habitat, with a (DEPWS 2021)
Quarr y v v v v 3.5km highly likelihood of the species occurring. Records to the NW an SE within 2 km and
¥ 2km respectively and along access road. DLRM 2016a
S. ensatum - majority of project not located in associated habitat, with exception of
SE corner of project. This this in area classed as “low potential habitat’. A corridor of | DLRM 2016b
high potential habitat run eat-west at the southern portion of project. Species
recorded north of Humpty Doo and south of Hays Creek Mine
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Spatial Extent

Approx. Distance

Project . . i R Impact Details Reference
Property Catchment Region Bioregion from Project
Approximately 47.5 ha of disturbance.
Impact to S. ensatum potential habitat - UNLIKELY .
NR M |
Impact to H. macrothrix potential habitat - YES gps spatia
mapping tool
. . . . L . . . DEPWS 2021
" H. macrothrix — This project lies within the area classed as potential habitat, with a ( )
Ostojic Quarry v v v v 4.4 km ; - . . o .
highly likelihood of the species occurring. Records indicated that species have been DLRM 2016a
located within 400 m to the south-western portion of the Project.
S. ensatum - majority of project not located in associated habitat, with exception of
s ) e . DLRM 2016b
NW corner of project where dam is located. This this in an area classed as “low
potential habitat’. Species recorded north of Humpty Doo and south of Hays Creek
Mine
The Mount Bundey Training Area is a 117,300 ha.
Mount No publicly available dat.a NR Maps spatial
Bundey No more than 10 ha of disturbance .

- v 4 9 km mapping tool
Military (DEPWS 2021)
Training Area Impact to S. ensatum potential habitat - NO

Impact to H. macrothrix potential habitat - YES
Wool
.Oo wonga v 47 km Impact to S. ensatum potential habitat - NO
Mine . . .
Impact to H. macrothrix potential habitat - NO
Native vegetation and fauna habitat loss = 33 ha (consisting of Eucalyptus woodland
Haves Creek on sandstone plains and Eucalyptus woodland on low sandstone hills and rises)
Mi:’]e v 58 km LES 2017b
Impact to S. ensatum potential habitat - NO
Impact to H. macrothrix potential habitat - YES
Clearing of regrowth vegetation required = 1 ha
Union Reefs
v EPA 202
Gold Mine 60 km Impact to S. ensatum potential habitat - NO NT EPA 2020b
Impact to H. macrothrix potential habitat - NO
Clearing of approximately 172 hectares of native vegetation, of which 78 hectares
Frances Creek has been previously disturbed (open eucalypt woodland over grassland) MB§
Iron Ore Mine v 75 km Environmental
Impact to S. ensatum potential habitat - NO 2006
Impact to H. macrothrix potential habitat - NO
F|r.m|s Lithium 30 km Native vegetation al?d fauna habitat loss = 100.9 ha EcOz 2020b
Mine None of the vegetation types are rare or threatened.
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. Spatial Extent
Project

Bioregion ‘

Approx. Distance
from Project

Impact Details

Reference

Property Catchment Region

Disturbance will occur in land unit 1b and 5a, which supports Eucalyptus woodland,
open woodland vegetation communities and poorly drained shrublands dominated
by Grevillea pteridifolia, Pandanus spiralis and Lophostemon lactifluus.

Impact to S. ensatum potential habitat - UNLIKELY
Impact to H. macrothrix potential habitat - NO

Fountain Head

Native vegetation and fauna habitat loss = 80.6 ha (eucalyptus woodland)

Power Station

Impact to S. ensatum potential habitat - UNLIKLEY
Impact to H. macrothrix potential habitat - NO

v
Gold Mine 90 km Impact to S. ensatum potential habitat - NO ERIAS 2021
Impact to H.s macrothrix potential habitat - NO
Project area of 20 ha with 16.03 ha of disturbance.
Jabiru Hybrid v 140 km CDM Smith 2021
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Increasing areas of disturbed land will increase the prevalence of weeds at the Project area and surrounds,
as vehicle movements increase between the mining areas of Rustlers Roost and Quest 29. This will also result
from an increase in deliveries and transport of goods to and from site during construction, operation and
decommissioning. As the accommodation for construction and operational mining personnel will be located
adjacent to the nearby Toms Gully Mine, there is greater risk of weeds and seeds being spread beyond the
Project area. However, as the accommodation is also operating by PGO, the standards and procedures for
maintaining weed, seed and vehicle hygiene will be implemented at both the accommodation and operating
areas of the Project. Toms Gully Mine will be operating under the same EMS and utilising the same mitigation
strategies to avoid the cumulative impact of the spread of weeds.

The Proponent, PGO, is currently seeking approval to commence operation of this Project, occupying the
mine areas of Rustlers Roost and Quest 29, and the underground mine operations of the nearby Toms Gully
(which has been subject of separate EIS assessment and approval). PGO will have overarching accountability
for the implementation of the EMS across these related sites. Similarly, in response to closure and
rehabilitation of the Project, a clear understanding of the completion requirements and access to adequate
funding will be necessary to achieve compliance and handover of mining projects in the region.

Considering the Project context, the existing predominant pastoral land use of the local area, and the
implementation of management measures (described further in Section 7.2.3), the cumulative land clearing
impacts are considered unlikely to impact the terrestrial ecosystems.
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7.2.3 Avoidance, Mitigation and Management

Table 7-19 presents the strategy of a hierarchical approach of avoidance, mitigation and management to
minimise potential impacts to the environmental values of terrestrial ecosystem quality.

Potential impacts to flora and fauna associated with land clearing, weed and fire management, noise and
dust, will be mitigated by industry standard controls under an approved MMP.

Table 7-19  Avoidance, Mitigation and Management Measures

Potential Impacts ‘ Measures

Avoid

= Baseline flora and vegetation surveys completed prior to commencement of
development activities to characterise the receiving environment values and
inform mine planning.

= Make use of already disturbed areas.

= Adhere to buffer widths recommended by the Northern Territory Land Clearing
Guidelines with regard to Sensitive or Significant vegetation Types, e.g. riparian
vegetation in drainage lines.

= Avoid land clearing during the December to March portion of the wet season.

= |dentification and protection of ‘No-Go Areas’ in accordance with the
Environmental Management Plan.

Mitigation and Management

Direct loss of vegetation =  Only clearing what is absolutely necessary for the portion of the Project to be
and flora implemented.

= Adherence to Ground Disturbance Procedures.

" |mplement erosion and sediment controls in accordance with an ESCP.

= Clearly mark limits of clearing.

" Have a trained fauna spotter on site during clearing operations.

Rehabilitation

= Progressive rehabilitation will be undertaken on those areas that are no longer
required to service the operation of the Project.

=  Rehabilitation activities will be undertaken in accordance with internal
rehabilitation procedures.

= Vegetative material removed in the early stages of clearing (e.g. stumps,
branches and debris) will be placed in rehabilitated areas to be used as fauna
habitat.

= Rehabilitation will be planned to support local ecological linkages.

Avoid

"  Annual weed mapping (by June each year) to understand nature of the spread of
weeds and plan weed control activities accordingly.

= Weed inspections completed regularly and prior to commencement of
development activities to inform weed management and detection.

Introduction or Spread = Construction material required for site will be inspected prior to entry to site
of Invasive and Pest (e.g. any fill material).
species ®= No unauthorised plant or vegetative material to be brought to site.

Mitigation and Management

= Develop and implement a Weed and Pest Management Plan for the Project that
specifically addresses the following:

® Reduction and management of the local cane toad population —to reduce the
threat to listed monitor species in the area;
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Potential Impacts ‘ Measures

Rehabilitation

Active management of invasive grass species (particularly Gamba Grass) within
the Project area — to reduce the risk of inappropriate fires;

Reduction and management of feral predators in the local area particularly cats
which are known to predate on Pale Field-rats, Red-cheeked Dunnarts and
Partridge Pigeon.

Conduct seasonal weed control activities in consultation with local landholder (in
and surrounding the Project boundary) in accordance with the site Weed and
Pest Management Plan (grazing control as option).

Implementation of the biodiversity management actions within the Project-wide
EMP.

Weed hygiene procedures - including inspection and wash down of all vehicles
and machinery entering site.

Compliance with ground disturbance and clearing procedures.

Ensure all employees are aware of the Declared weeds and WoNS during
inductions.

Progressive rehabilitation of disturbed areas, including areas of disturbance
generated from previous disturbance within the mining envelope; and
Vegetation materials removed prior to clearing, to the extent practicable, for
subsequent re-use.

Change to fire regime

Avoid

Mitigation and Management

Liaise with Bushfires NT regarding regional (and site) fire break.

Project to establish designated smoking areas.

Vehicles not to park in vegetation areas (to prevent hot engines causing bush
fire).

PGO to implement appropriate fire regime within the Project tenements in
consultation with leaseholder and in accordance with best management
practices (to be informed by guidance material on regimes to support best
ecological outcomes).

Establish and implement hot work procedures.

Regular inspections of generators and other sources of heat/power.

Fire extinguishers available around site and on all vehicles and machinery.
Training and inductions include Emergency Response Plan (ERP).

Develop Fire Management Plan (or inclusion in ERP above).

Vehicles, plant and machinery to be switched off when not in use.
Implementation of Project EMP (incorporating fire and dust management
measures).

Fauna injury, morality
and displacement

Avoid

Mitigation and Management

Baseline fauna surveys completed prior to commencement of development
activities to characterise the receiving environment values.

Vehicles to remain on designated tracks.

Implement speed limits of 40 km/hr on internal Project roads and the 60 km/hr
on the haul road.

Vehicles to drive to conditions (e.g. dawn and dusk, fog).

Areas identified to assist in mining operations will be cleared progressively to
minimise impact of local fauna and creation of dust.

Implementation and compliance with internal procedures and standards related
to clearing, including:
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Potential Impacts ‘ Measures

" Pre-clearance surveys will be undertaken to identify and relocate any animals
found to be directly impacted from clearing activities;

®  Pre-clearance surveys will involve the inspection of all visible tree hollows for the
presence of roosting fauna, notably Bare-rumped Sheath-tailed Bat.

® Inductions to include information regarding identification and reporting of
sightings of fauna species on site, including those that have been previously
identified:

- Merten’s water monitor (Varanus mertensi),

- Orange leaf-nosed bat (Rhinonicteris aurantia)

- Arnhem sheath-tailed bat (Taphozous kapalgensis)

- Red-cheeked dunnart (Sminthopsis virginiae), and

- Black-spotted ridge-tailed monitor (Varanus baritji).
Rehabilitation

= Progressive rehabilitation of disturbed areas, including areas of disturbance
generated from previous disturbance within the mining envelope.

®  The timeframes between mining and rehabilitation will be minimised as far as
practicable to ensure that rehabilitation is progressive and allowing fauna
habitats to establish for recolonisation.

= Rehabilitation activities will be undertaken in accordance with Final Mine Closure
Plan as approved for the Project.

= Vegetative material removed in the early stages of clearing (e.g. stumps,
branches and debris) will be placed in rehabilitated areas to be used as fauna
habitat.

= Rehabilitation will be planned to support local ecological and habitat linkages.

Avoid

" Areas identified to assist in mining operations will be cleared progressively to
minimise impact of local fauna and creation of dust.

= Site planning to consider only the necessary clearing of areas and avoid clearing
on significantly windy days.

= Enforcing speed limits to ensure that all operations are operating at the lowest
possible noise level to minimise the impacts of noise and vibration upon wildlife.

= Mitigate noise by properly maintaining all equipment in accordance with
manufacturers specifications.

= Where possible, choose the ""Buy Quiet"" option for the purchase of equipment.

= Vehicles, plant and machinery to be switched off when not in use.

= Lighting to be switch off when not in use at administration, crib and work areas.

Emissions Mitigation and Management

(dust, noise, vibration
and light) = Development and implementation of Dust Management Plan.

" |mplement an ESCP.

® ESCP controls implemented where ground cracking identified.

=  Employees will carry out visual monitoring and individual assessment of dust
emissions prior to undertaking tasks or attending work areas.

= Biodiversity Management Plan to incorporate dust mitigation and artificial
lighting mitigation measures.

= Comply with approved vegetation clearance.

®  Ground Disturbance Permit procedure to be adhered to.

®" Monitoring of area surrounding high vibration activities for ground instability.

®" Noise management and controls to be addressed in Project EMP.

= Develop and implement Noise and Vibration Management Plan.

= QOperations in line with noise regulations.

= Use of low voltage/wattage light bulbs where possible.
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Potential Impacts ‘ Measures

Rehabilitation

= Progressive rehabilitation of disturbed areas, including areas of disturbance
generated from previous disturbance within the mining envelope.

Avoid

= Manage the site water balance to reduce any build-up of water.

= Design the location of water storage facilities away from wetlands and drainage
channels.

® Chemical storage will be located a minimum 30 m from any drainage line or
watercourse.

= Design, storage and handling of hazardous materials to Australian Standards and
regulations.

= Specific adherence of the ANFO storage to Dangerous Goods Act 1998 and the
NT Work Health and Safety (National Uniform Legislation) Act 2011.

= Regular maintenance of storage facilities.

= Bunding of the process plant.

®  Ensure containment bunding is adequate and SDS available.

= Standard pre-requirements for contractors (must meet standard requirements
and licensing).

® Ensure transportation contractors undertake standard pre-departure checks.

= Appropriate site access for large vehicles.

= All external operators to complete induction that includes transportation safety
considerations.

Mitigation and Management

= Development of Monitoring Plan / Operational Manual which includes weekly
inspections of the TSF.

= Develop and implement programme for the monitoring of groundwater.

" |mplementation of AMDMP.

= Develop and implement WMP.

® The management of tailings from processing activities will be undertaken in
alignment with the Department of Industry guideline Leading Practice
Sustainable Development Program for the Mining Industry — Tailings
Management (DFAT 2016b) (or as amended).

= Development of Monitoring Plan and Operational Manual for the Process Water
Dams which includes weekly inspections of the facilities.

= Develop and implement a groundwater monitoring programme to include the
monitoring of Ag, As, Al, Cd, Co, Cr, Cu, Fe, Mo, Ni, P, Pb, Se, Ti, U, V and Zn, and
nitrate.

= Storage and management of cyanide in accordance with the Commonwealth of
Australia Leading Practice Handbook for Sustainable Mining - Cyanide
Management (Australian Government 2008) (or as amended).

Uncontrolled discharges

® Chemicals and substances will be reviewed and approved prior to coming to site.

= A chemical storage register and SDSs will be maintained and made available on
site.

®  Chemical storage areas will be capable to of meeting the volume requirements
for each substance.

= Display relevant Dangerous Goods information.

= Storage in accordance relevant stage requirements (i.e. incompatible materials
not store together); and appropriately bunded.

®  Bunding to have a minimum capacity of 100% of the largest container; or 25% of
the capacity of the total volume of the material stored, whichever is larger.

®  Chemical storage will comply with AS 1940:2004.

= Diesel in bunded storage tanks.

= Waste oil stored bunded tanks/containers e.g. IBC.
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Potential Impacts ‘ Measures

= Weekly inspections of storage areas, tanks, containers for leaks or damages.

= Spill kits available around the site and procedures and training for the cleaning
up of hazardous spills.

= Develop Emergency Response Plan and include in inductions.

" |mplementation of hazardous materials management plan training for
emergency response.

Avoid

= All water storage facilities geotechnically stable and engineered to ANCOLD
guidelines.

= Weekly inspections of freeboard, structural integrity and pipelines.

= Material will be supplied in bulk where appropriate to reduce the among of
packaging material going to landfill/offsite disposal.

= Landfill will be set out as prescribed by the Guidelines for the Siting, Design and
Management of Solid Waste Disposal Sites in the Northern Territory.

Mitigation and Management

= Compliance with the WDL.

" |mplementation of AMDMP.

®* |mplementation of WMP.

=  Water quality monitoring program including annual sediment and

Waste macroinvertebrate monitoring.

" Waste receptacles to have lids that can be secured during periods of non-use to
avoid litter and pests.

® Establish dedicated hardstand at accommodation camp for waste receptacles.

= Weekly inspections of, waste area, landfill and general tidiness of site.

= Burial of waste in dedicated landfill.

® Design and construct landfill in accordance with relevant standards.

= Obtain and comply with landfill licensing requirements.

" |mplement leachate prevention and capture into landfill design.

= Develop and implement programme for the monitoring of groundwater.

= Regular (weekly) waste contractor to removed waste from site.

" Wastes will be segregated into appropriate waste streams and sent off site for
recycling (including metals, paper and cardboard and wood), or disposal
(Prescribed waste).

= Declared weeds will not be disposed in the landfill.

= PGO will obtain necessary licences for the production/management of sewerage.

Avoid

" Clearing and ground disturbance will only take place within areas of the mining
footprint;

= Areas will not be clear areas unless they are approved for direct mining or
supporting infrastructure and activities;

= Early planning and financial provision for closure works; and

®  Financial provisioning for closure implementation.

Rehabilitation Mitigation and Management

" |mplementation of detailed Mine Closure Plan;

®  Final closure design to account for rehabilitation potential;

" |nfrastructure design to withstand extreme events;

=  Ongoing management of levels in water infrastructure;

" |mprove site drainage controls;

= Rehabilitation trials to determine effective methods;

= Planning and allocation of appropriate rehabilitation media (topsoil and organic
matter);

=  Establishment of a fire regime that promotes native vegetation;
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Potential Impacts ‘ Measures

Rehabilitation

Implement active weed control and prevention during construction, operation
and closure;

Monitoring of areas that have been rehabilitated and closed from further mining
and associated activities;

Calculation of material requirements and identification of extraction areas;
Prepare and implement Clearing and Topsoil Management Procedure;

Prepare and implement Ground Disturbance Management Procedure;

Recover topsoil from TSF, WRD and processing plant footprints;

Appropriate handling storage of topsoil and rehab material during construction
and operation; and

Implementation of Mine Closure,

Progressive rehabilitation of disturbed areas, including areas of disturbance
generated from previous disturbance within the mining envelope;

Identify suppliers of local provenance seed and revegetation material;
Implement fencing and access restriction to prevent vehicle and livestock
accessing rehabilitation areas;

Erect signage at areas that have been rehabilitation; and

Ongoing monitoring of rehabilitation.

Environmental
Management Systems

Avoid

Mitigation and Management

Corporate commitment to EMS implementation via policy;

The EMS will align with AS 14001; and

Environmental Management System will include management plans and
procedures (EMP, WMP, MMP etc.).

All events/incidents to be reported and managed through to resolution via
event/incident reporting procedures;

All personnel will be inducted into the area and informed of the hazards and
relevant management protocols of the areas; and

All personnel will be trained in the appropriate management practices as is
relevant to their position.

To minimise the potential for AMD, WRD and TSF landforms will be designed by appropriately qualified
engineers in accordance with accepted industry guidelines and standards. Material characterisation,
material handling, backfill placement and strategies to flood remaining existing open pits with water will
minimise the likelihood of AMD affected pit water quality, thus reduce potential impacts to fauna utilising
the pit water. Potential AMD impacts and mitigation measures are further discussed in Section 7.1.
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Section 7. Key Environmental Factors

7.2.4  Monitoring and Reporting

The identified terrestrial ecological risks are part of the Project Risk Register (Appendix B). The Risk Register
and risk assessment have been initially reviewed by the on-site management team and then will undergo
regular review. The overall responsibility for risk management will reside with the chief operating officer
(CEO) in the construction phase, the General Manager Operations in the operational phase and be

incorporated into day-to-day management of the operation.

PGO will undertake monitoring of the following to assist with the tracking of environmental compliance and
evaluation of general terrestrial ecological health of the Project Area:

- Groundwater quality;

= Surface water quality;

. Sediment quality;

= Biota (fish and macroinvertebrate);

= Weed monitoring and mapping;

= Dust lift-off and monitoring (visual);

= Water discharges through WDL and annual reporting; and

] Monitoring the implementation and conformance to the Project EMP.

Specific monitoring points and the approach to monitoring groundwater, surface water, sediment and biota
are detailed in the attached WMP (Appendix I).

PGO will be required to produce annual reports as part of its obligations as a corporate entity. The annual
report will cover many of the mitigation measures identified for the terrestrial ecology risks.

PGO will be required to report annually to the Department of Environment, Parks and Water Security
(DEPWS) on implementation of the Project. The preparation and review of annual reports will also enable
reporting of any significant changes in terrestrial ecological circumstances, or the Project implementation
that may warrant adaptive management appropriate the stage of Project development.
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7.2.5 Residual Impact

The significance of the residual impacts of the Project, taking into account the implementation of avoidance,
mitigation and management measures, was assessed in accordance with the risk assessment framework
presented in Section 6. The assessment considered potential impacts to or from:

. Vegetation and fauna;

] Introduction and the spread of weeds;

] Changes to fire regimes;

= Fauna injury, mortality and displacement;
- Emissions;

. Uncontrolled discharges;

= Waste management;

= Rehabilitation;

= EMS; and

= Cumulative impacts.

All potential residual impacts were assessed as below moderate, with the exception of impacts related to the
clearing of vegetation. The Project acknowledges that despite the efforts to reduce the consequence of
potential impacts from vegetation clearing the likelihood of occurrence remains unchanged, as do many of
the direct impacts. The Project will require the clearing of native vegetation to gain access to ore reserves
and to assist with the construction of supporting infrastructure. However, clearing will be undertaken where
required and progressively and rehabilitation also be undertaken on a progressive basis when the area is
signed off by the General Manager Operations for closure.

The terrestrial ecological risks identified for the Project are presented in the Project Risk Register (Appendix
B). The inherent risks are categorised as ranging from moderate to extreme. The application of mitigation
measures reduces the risk profile such that there are no residual extreme risks and six risk factors have been
reduced to low (Table 7-20). The majority identified residual terrestrial ecological risks associated with the
Project have a low probability of occurrence and in the unlikely event that they do occur, are predicted to
have either a negligible or local impact on the environmental values for terrestrial ecology.

The terrestrial ecological impacts and risks associated with the Project are able to be managed through the
mitigation measures identified in Section 7.2.3. PGO will develop relevant management plans in consultation
with the regulator to ensure the sustainable protection of the biodiversity values for the Project area and
surrounding environment are maintained and consistent with the approved MMP (to be developed).
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Table 7-20  Terrestrial Ecology Residual Impact Assessment Summary

Risk No.

Source of Impact

Project Phase(s)

Inherent Risk

Summary of Controls

Residual Risk

Vegetation clearing for the Project

Construction

TE-2

Overtopping, embankment failure or
seepage from the new TSF at
Rustlers Roost leading to
uncontrolled release of tailings
material to surrounding
environment.

Construction,
Operation,
Decommissioning
or Closure

High

> Adherence to Ground Disturbance Procedures.

> Progressive clearing and rehabilitation.

> Implement erosion and sediment controls in accordance with an ESCP.
> Only clearing what is absolutely necessary for the portion of the Project to
be implemented.

> Implementation of Biodiversity Management Plan.

> Clearly mark limits of clearing.

> Make use of already disturbed areas where possible.

> Adhere to buffer widths recommended by the Northern Territory Land
Clearing Guidelines with regard to riparian vegetation in drainage lines.
> Avoid land clearing during the December to March portion of the wet
season.

> Have a trained fauna spotter on site during clearing operations.

High

> TSF to be planned, designed, constructed and operated in accordance with
approaches details in the guideline Tailings Management: Leading Practice
Sustainable Development Program for the Mining Industry (DFAT 2016b).

> Design TSF to contain a range of design storm and rainfall sequences
events up to and greater than the required design criteria.

> An operational emergency spillway to be constructed as part of each
embankment raise.

> Development of Monitoring Plan / Operational Manual which includes
weekly inspections of the TSF, survey pins to monitor the embankment and
piezometers to measure pore water pressure.

> Tailings performance monitoring (e.g. TSF water volume, collection
efficiency of underground system).

> Install seepage control and underground drainage including a cut-off trench,
compact soil liner, basin underdrainage collection system, underdrain
collection sump and embankment tow drain.

> Groundwater monitoring to check quality and any seepage.

> Implementation of AMDMP and WMP.

> Manage the site water balance to reduce any build-up of water.

Moderate

Overtopping, embankment failure or
seepage from the process water
storage at Rustlers Roost leading to

Operation,
Decommissioning
and Closure

High

> Development of Monitoring Plan / Operational Manual which includes
weekly inspections of the process water dams.
> Groundwater monitoring.

Moderate
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Source of Impact

uncontrolled release of process
water to surrounding environment.

Project Phase(s) Inherent Risk

TE-4

Poor water quality released from site
during wet season (stormwater).

Construction,
Operation,
Decommissioning
or Closure

TE-5

Release of hazardous chemicals or
materials during storage and
handling onsite.

Construction,
Operation, High
Decommissioning

Summary of Controls

> Implementation of AMDMP and WMP.

> Manage the site water balance to reduce any build-up of water.

> Storage and management of cyanide in accordance with the
Commonwealth of Australia Leading Practice Handbook for Sustainable
Mining - Cyanide Management (Australian Government 2008).

‘ Residual Risk

> Compliance with the WDL.

> Implementation of AMDMP and WMP.

>All water storage facilities geotechnically stable and engineered ANCOLD
guidelines.

> Groundwater / surface water quality monitoring

> Weekly inspections of freeboard, structural integrity and pipelines.

Moderate

> Design, storage and handling of hazardous materials to Australian Standards
and regulations.

> Specific adherence of the ANFO storage to Dangerous Goods Act 1998 and
the NT Work Health and Safety (National Uniform Legislation) Act 2011.

> Regular maintenance of storage facilities.

> Bunding of the process plant.

> Ensure containment bunding is adequate and SDS available.

> Diesel in bunded storage tanks, waste oil in stored bunded tanks .

> waste oil stored bunded tanks/containers e.g. IBC .

> Weekly inspections of storage areas, tanks, containers.

> Develop Emergency Response Plan and include in inductions.

> Weekly inspections of storage areas for leaks or damages.

> Spill kits available around the site and procedures and training for the
cleaning up of hazardous spills.

> Implementation of hazardous materials management plan training for
emergency response.

> Cyanide management and storage will be aligned to the Commonwealth of
Australia Leading Practice Handbook for Sustainable Mining - Cyanide
Management (DISS 2008).

> Chemical storage will be located a minimum 30m from any drainage line or
watercourse.

Moderate

TE-6

Release of hazardous chemicals or
materials during transportation to
site.

Construction,
Operation, High
Decommissioning

> Standard pre-requirements for contractors (must meet standard
requirements and licencing).

> Appropriate site access for large vehicles.

> Ensure transportation contractors undertake standard pre-departure

Moderate
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Source of Impact

Project Phase(s)

Inherent Risk

Summary of Controls

’ Residual Risk

checks.
> All external operators to complete induction that includes transportation
safety considerations.
> Secure dustbin lids.
> Establish dedicated hardstand at accommodation camp for waste
receptacles.

. . Construction, i i i idi i

g Production of domestic waste and o Moderate > We.ekly |nspect|.ons of., waste area., landfill and general tidiness of site. Low
storage of the waste onsite p no > Burllal of waste in dedlcateFl I.andflll. .

Decommissioning. > Design and construct landfill in accordance with relevant standards.
> Implement leachate prevention and capture into landfill design.
> Segregation of wastes and recycling of wastes where possible.
> Groundwater monitoring.
. > Progressive rehabilitation of disused disturbed areas.
- Construction, . . .
Unfinished/unsuccessful . > Implementation of detailed mine closure plan.
e s . Operation, X X X L.

rehabilitation of Project due to R . > Early planning and financial provision for closure works.

TE-8 . . Decommissioning High . . Low

inadequate funds or natural disaster and > Infrastructure design to withstand extreme events.
(e.g. cyclone). Closure > Ongoing management of levels in water infrastructure.

> Improve site drainage controls.

> Financial provisioning for closure implementation.

. > Rehabilitation trials to determine effective methods Rehabilitation
- . . Construction, o

Inability to establish native Operation monitoring.
vegetation by local provenance P o . > Final closure design to account for rehabilitation potential.

TE-9 . . Decommissioning High . . . I . . Moderate
species with resultant cover and > Planning and allocation of appropriate rehabilitation media (topsoil and
comparable to nearby areas Closure organic matter).

> Establishment of a fire regime that promotes native vegetation.
> Implement active weed control
> Financial provisioning for closure implementation.
Lack of rehabilitation materials leads | Decommissioning > Calculation of material requirements and identification of extraction areas.

TE-10 to inadequate tailings closure and and High > Recover topsoil from TSF, WRD and processing plant footprints. Moderate

poor quality site rehabilitation. Closure > Progressively rehabilitating the mine.
> Clearing and Topsoil Procedures Implementation of Mine Closure.
Inappropriate management of the > Implgment fer.1c_|ng_and access restriction to prevent vehicle and livestock

TE-11 decommissioned site, post closure Closure Moderate accessmg rehab.lllte?tlon areas. o Low

landform > Ongoing monitoring of rehabilitation.
> Progressive rehabilitation during mining to enable more established areas
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Source of Impact

Project Phase(s)

Inherent Risk

Summary of Controls

‘ Residual Risk

upon closure.

> Weed prevention and management during operation and closure.

> Corporate commitment to EMS implementation via policy

> Environmental Management System and various management plans (EMP,

. . . WMP, MMP etc.).

Ineffective operational Construction, o . .
. . . . > All events/incidents to be reported and managed through to resolution via
implementation of site Operation, . . .

TE-12 . T High event/incident reporting procedures. Moderate

environmental management system, | Decommissioning . ) . .
> All personnel will be inducted into the area and informed of the hazards and
plans and procedures. Closure
relevant management protocols of the areas.
> All personnel will be trained in the appropriate management practices as is
relevant to their position.
> Liaise with Bushfires NT regarding regional (and site) fire break.
Use of Project machinery, Construction, > Establish hot work procedures.
equipment, vehicles and Operation, . > Regular inspections of generators and other sources of heat/power.
TE-13 L L o High . L . . . . Moderate
activities causing fire through sparks Decommissioning > Fire extinguishers available around site and on all vehicles and machinery.
or heat ignition source. Closure > Training and inductions include Emergency Response Plan.
> Establish and implement appropriate control fire regime for area in the MLs.
. > Implementation of Dust Management Plan.
. . Construction, . . . T
Dust generation from Project . > Progressive clearing and progressive rehabilitation.
e . Operation, - ) .
TE-14 activities such as vehicular R Moderate > Avoid clearing on windy days. Low
Decommissioning . o e - .

movements and earthworks. Closure > Visual monitoring and individual assessment of dust emissions prior to
undertaking tasks or attending work areas.
> Monitoring of area surrounding high vibration activities for ground
instability.
> ESCP controls implemented where ground cracking identified.
> Enforcing speed limits to ensure that all operations are operating at the

Noise and vibration emissions from Construction, lowest possible noise level to minimise the impacts of noise and vibration

construction and operational Operation, . upon wildlife.

TE-15 o .p P L High P e . S . . . Moderate
activities (e.g. vehicle movements Decommissioning >Mitigate noise by properly maintaining all equipment in accordance with
and blasting). Closure manufacturers specifications.

> Noise management and controls to be addressed in Project EMP.

> Where possible, choose the "Buy Quiet" option for the purchase of
equipment.

> Develop and implement Noise and Vibration Mgt Plan.
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Source of Impact

Project Phase(s)

Inherent Risk

Summary of Controls

TE-16

Construction and operational
activities (incl. vegetation clearing)
result in introduction of new weeds
and spread of existing weeds into
new areas.

Construction,
Operation,
Decommissioning
or Closure

High

> Annual weed mapping (by June each year) to understand nature of the
spread of weeds and plan weed control activities accordingly.

> Conduct seasonal weed control activities in consultation with local
landholder as necessary and in accordance with the Project Weed and Pest
Management Plan (grazing control as option).

> Implementation of the Biodiversity MP and Project EMP.

> Weed hygiene procedures - including inspection and wash down of all
vehicles and machinery entering site.

> Establish and implement appropriate control fire regime for area in the MLs.

> Develop and Implement Weed and Pest Management Plan.

> Construction Material required for site will be inspected prior to entry to
site (e.g. any fill material).

> No unauthorised plant or vegetative material to be brought to site.

’ Residual Risk

Moderate

TE-17

Increased density of weed
infestations.

Construction,
Operation,
Decommissioning
or Closure

High

> Annual weed mapping (by June each year) to understand nature of the
spread of weeds and plan weed control activities accordingly.

> Conduct seasonal weed control activities in consultation with local
landholder as necessary and in accordance with the Weed and Pest
Management Plan (grazing control as option).

> Implementation of the Biodiversity MP Project EMP.

> Weed hygiene procedures - including inspection and wash down of all
vehicles and machinery entering site.

> Establish and implement appropriate control fire regime for area in the MLs.

> Develop and Implement Weed and Pest Management Plan.

Moderate

TE-18

Artificial light emissions from
construction and/or operation of the
mine site.

Construction,
Operation,
Decommissioning
or Closure

High

> Implementation of Project EMP (incorporating light management
measures).

> Implementation of Biodiversity MP (incorporating artificial lighting
mitigation measures).

> Vebhicles, plant and machinery to be switched off when not in use.
> Use of low voltage/wattage light bulbs where possible.

Low

TE-19

Vehicle/machinery interaction with
terrestrial fauna

Construction,
Operation,
Decommissioning

Moderate

> Vehicles not to park on vegetation areas (to prevent hot engines causing
wildfire).

> Vehicles to remain on designated tracks.

> Speed limit to be implemented across the Project area.

> Inductions include information regarding fauna species.

> Vehicles to drive to conditions (e.g. dawn and dusk).

Low
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7.2.6  Predicted Outcome and Conclusions

Implementation of the Project will directly impact terrestrial ecosystems primarily through the direct, but
progressive clearing of native vegetation and habitat loss. After the application of mitigation measures, the
Project will result in the direct loss of 368.86 ha of native vegetation and subsequently, associated fauna
habitat. This constitutes potential habitat for conservation significant species, although only a single listed
species, the Merten’s Water Monitor has been recorded in the Project area, despite numerous extensive
survey efforts. Considering the widespread vegetation types across the region, it is unlikely to have a
significant impact on terrestrial fauna that utilise the Eucalyptus woodland and Eucalyptus open forest
habitat. The extent to which fauna will be impacted is expected to be at a local scale and is not considered to
result in a significant impact to the available habitat or population of any species listed in Section 7.2.1.3.
Additionally, PGO will undertake progressive rehabilitation where practicable to restore fauna habitat and
vegetation community structure.

Other potential risks to the terrestrial ecosystem values associated with the Project have been identified,
along with the consideration of mitigation measures and assessment of residual impacts. The Project presents
opportunities to gain a better understanding of the terrestrial ecological values that are in the area; and may
be able to contribute to the management of introduced and feral species, including weed management, and
the control of wild dogs, pigs and cats. Risks to the terrestrial biodiversity and ecological values through
clearing of native vegetation, adverse impacts to fauna and reduced air quality will remain. These impacts
will be unavoidable during the construction and operation of the Project. It is the intention of PGO to carry
out activities that relate to these impacts in an approved and controlled manner, through the issuance of the
environmental approval under the EP Act and associated conditions.

The potential risks from uncontrolled discharges, weeds, waste, fires and poor closure will remain throughout
the Project. However the likelihood and/or consequence of these risks are considered to be sufficiently low
through the application of the controls applied in accordance with the environmental decision framework.

The environmental objective identified in the ToR (NT EPA 2021b) for terrestrial ecology is to protect
terrestrial habitats to maintain environmental values including biodiversity, ecological integrity and ecological
functioning. The identified habitat for the Project is well represented in the area, and the implementation of
the Project is not determined to cause significant decline to the habitat and environmental values at the local
scale.

Considering the assessment of residual impacts, and the application of mitigation and monitoring committed

by PGO, it is concluded that impacts on Terrestrial Ecosystems are manageable, such that the ToR objective
for this factor is able to be met.

7.2.7 Assumptions
The key assumptions made in assessing potential impacts on Terrestrial Ecosystems are:

= The cumulative impact considerations have assumed Toms Gully Mine progresses into construction and
operation simultaneously with the Project;

= The analysis assumes that the Project will largely align with the anticipated construction and operational
schedule;

= The WRD and TSF landform designs and open pit lake closure designs will provide for effective long-
term prevention and/or containment of AMD;

= Riparian ecosystems are unlikely to be impacted by the proposal if AMD is effectively prevented and/or
contained;
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. Rehabilitation of the mine site will occur to make the site safe and stable; however, it has been assumed
that habitat values will not fully return to the area due to the long-term presence of the mining

landforms; and

. The management and monitoring actions will be undertaken in alignment with the Toms Gully Mine
Project ensuring a coordinated and holistic approach the management of terrestrial ecological values.
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