Environmental Assessment

E SUNTECH NYNGAN SOLAR FARM

OCTOBER 2010

i \‘nghe_nvironmental

b
-

www.nghenvironmental.com.au



Document Verification

- ngh environmental Job title: Nyngan Solar Farm EA

Project File Name

\\10.0.11.1\Active\Projects\2010\Infigen Energy\Nyngan EA Solar Flagship -
1335\Report\4 Environmental assessment report\for public
exhibition\Environmental Assessment Nyngan Final 1.0.docx

Revision | Date Prepared by Checked by Approved by
Final 1.0 28.10.2010 Kate Nick Graham- y Nick 7
Carroll @» Higgs 7 - Graham- 7 -
LA (/fé - Higgs LA ’/,Z -
Brooke ; ;

Marshall W Brooke W
V Marshall V ’
T T

nghenvironmental prints all documents on sugar cane paper made from 100% bagasse (a by-product of sugar production).

206/410 elizabeth st
surry hills nsw 2010 australia

t61282028333f61292111374

1/216 carp street (po box 470) bega nsw 2550 australia t 61 2 6492 8333 f61 2 6494 7773

web: www.nghenvironmental.com.au email: ngh@nghenvironmental.com.au

102/63-65 johnston st (po box 5464)  unit 9 / 65 tennant street (po box 1037) suite 6/ 234 naturaliste terrace

. fyshwick act 2609 australia dunsborough wa 6281 australia
wagga wagga nsw 2650 australia

t61262805053 f 61262809387 61897591985 f 61264947773
161269719696 f 61269719693



Nyngan Solar Farm Environmental Assessment

TABLE OF CONTENTS

EXECUTIVE SUMMARY.....iiiuiiiiiiiiiiiiiieiiiiieniiiieseeisiissesisiesessstmsnessssnsssssssnsnssssssssnssssnns 1
THE PROPONENT ..ottt ettt ettt ettt st e s st e s st e e s s e e s e ne e e s saneneesmneeessanaeeesmneeess seenanne 1
THE PROPOSAL. ...ttt et e e e s s s et e e e s s s b et e e e e s s senrbaeeee sanraeeeeess 1
THE PROPOSAL SITE ..ttt ettt et e e e e s s e e e e e e e s s sanraee e e e e s s enn eees 3
R L= o0 1= PP 3
[0 T 1= Y 1 PSS 3
PROJECT BENEFITS .ttt ettt ettt e e s st e e e s e bbb e e e e e s e e mmre et e e e s seenrnaeeeeeesan seeeas 3
ASSESSIMENT PROGESS ...ttt ettt e st e e s e e et e e s e e s nbte e e e e s e eanmnraeeeeessnnnnnnes 4
KEY IMPACTS AND THEIR MANAGEABILITY .eeiiiiiiiiittiee ettt ee e et ree e s e siiraee e e e s s ssnnrneeeeeeenan 5
OTHER IIMPACTS CONSIDERED......uutttiiiiiieiiitttee ettt ettt e e e e et e e e s s s st e e e e s e s nnrareeeeeeessnnnneeeeess 6
ENVIRONMENTAL MANAGEMENT OF IDENTIFIED IMPACTS....cctttiiiiiiiitteee ettt e e 7
CONCLUSION . ...ttt ettt et e s st e s e e s s et e e s bt e e e s b e e e s e seeeesmneeesaaraeeesnne sameeeesnnenes 8
1 INTRODUCTION ....ceuiiiieiiiiiiieiiieiirieireesisrsesrsaesreesessaessnsessseasssrsnsssrnsssrsnsssnnnssns 9
11 AIM OF THIS REPORT ...ttt ettt ettt ettt e e s s ettt e e e s s st bb e e e e e e s annaeeeeesessnnnneaeeess 9
1.2 ASSESSMENT PROCESS OVERVIEW ....coiiiiiiiiiitieiee ettt ettt e et e e e s s eirrae e e e e s annee s 9
1.2.1 Declaration Of Part 3A.......coiiiiiiiiiiicie e e s 9
1.2.2 Environmental Assessment in the context of the Part 3A assessmMeNnt ProCess........cevverveereeeiveenivessenens 10
1.2.3 CritiCal INFraSTIUCTUE .ottt e r e s r e e e nr e s snee o 11
13 PROPOSAL OVERVIEW ...ttt ettt e e st eee e e s s e e e s s s mneeeee e s eeamnnnee 11
2 PROPOSAL DESCRIPTION AND JUSTIFICATION........ccccceiimmmnniiineneinnnnnesisnnnnensnns 12
2.1 THE PROPONENT ..ttt ettt e e s e e e e e s s s smmraeeeee s 12
2.2 PROPOSAL SITE AND SURROUNDS ......oetiiiiiiiiiiitttee ettt e e eiree e e s s ene e e e e e snnnee 13
2.2.1 REZIONAI CONTEXL «.eveiiiiiieietiee ettt e e s bt e e e s bt e e s sbbeeesbtaeesabbeesaabaeessabaeesabaeesasse sabaeenns 13
2.2.2 T o Lo L= Y 5] 1 (SN 13
2.2.3 S SUIADITITY .o evveee ettt et s e s bt e e sttt e e s abbe e e sate e s s bbe e e e baeeean senrbeeenanee 15
224 SUITOUNGING JANT USE ..tiiiiieiie ettt ettt et st e st e et e s beesste e st e ssseesseeenseesnseesnseesseesnbeesnseennen 15
2.25 SENSITIVE FECEIVEIS ..ottt bbb s a e s e 15
23 SOLAR FARM DEVELOPMENTS ...ttt ettt e e e e e e 16
2.3.1 Yol Tl o] Te1do )V o] | - | [ol O PSPPI PROUPPR POt 16
2.3.2 CONCENTIATING SOIAI POWET ... .eiiieciiiie ettt e st e e e e e et e e e e bt e e e sataee e saeeessaeeeansaeeeanseeesanseeanns 17
2.3.3 Comparison: photovoltaic and solar thermal technologies .......ccooviiiriiiiiriiiiii e 18
2.3.4 Current Utility SCAlE SOIAr POWEN .....cii et e e e et e e et e e e e aa e e eeateeeensaeeeenseeeeanseeeean 20

nah environmental
28 October 2010 ; \\ g



Nyngan Solar Farm Environmental Assessment

2.4
24.1
2.4.2
243
244
245
24.6
247
24.8
249
2.4.10
2.5
25.1
2.5.2
253
2.6
2.6.1

2.6.2

3.11
3.1.2
3.13
3.2
3.21
33

33.1

4.1
4.2
421
4.2.2
4.2.3

424

INFRASTRUCTURE COMPONENTS ...ttt et e e s e e e s e 21
[ aTolde )V o] 1 =Y [olF- [ - |V OO PP PP PR OPP PP PPPPON 22
Central inverters and Kiosk tranSfOrmMErs.........oeieieeiiiiieeeeeeeseee e e 24
Electrical CONNECLIONS ...oouviiiiiiiiiiiiiceece bbb s s 25
YUl o1 = o Y0 =g o T=T 0 = i o] o SRR 28
Internal access tracks and existing road UPGrade .......ccueieiiuieeiiiieiiiiiecceee et e srre e srre e s e e s saraeesenes 29
[T e[l (o T2 Yo Lo M- T e [ or- o] o= O OO USRS PUTPPPP 30
Site office and operations and maintenance bUilding ........coocveiieiiie e 30
SO CUNITY @ITANEEIMENTES ...eiiiieie ettt eee ettt e e e ettt e e e s ssarr e e e e e s s saabbeeeeesssnsstaaeesaasssaeeeesssaansrenneeessannssnneeenns 31
Access to gravel pit for road MaterialS.. ... iciie e 31
Y AT g 1 =To I Taq]oF- [t d- T =T PP 31
PROPOSAL PHASES ...ttt ettt e e s nre e e e e e s s emrnnes 33
CoNStruction and COMMISSIONING .....eeiiiereieeiierieertie et este et e steesee e teesteesaeeebeessseesssessseessseensaesnseessseenseesn 33
(0] o T=] - 4 o o P URPN 34
(D L=Tolo] 0010 gV To] o 11 V= OO PP PP PPPPPPPPTPP 35
JUSTIFICATION ...ttt ettt s s st e e st e s ene e e e s mneeesennaeeesnneees 36
=T oA A oo | £= 4 APPSO TPTTP 36
oo Lo LT I o= g1 PSSR P PPN 41

LEGISLATIVE CONTEXT...cccvtuuuunniiiiininninnnnnnniiiinnniinnnnnnsniniiiesssssssssssssssssssss s 42

NEW SOUTH WALES ...ttt sttt st e s e s eneee s smneee e 42
=Y = - 14 o o ISR 42
POLICES ottt et 45
GUILEIINES ettt ettt b e et h e e e b e e bt e ae e e bt e st saeea bt e ae e sae e b e s anesreeatees sanesneenreennennes 46
COMMONWEALTH ...ttt ettt e e e s e siibb et e e e e s s sab bt e e e e s e s nnreeeeeesesannnnaeaeesssnnns 47
YA ¥or £ T g Lo I =Y U] Y 4o o [PPSR UPRRPOE 47
LOCAL ettt ettt e et e et e e e s ettt e e e e e nre e e e e e e e e rr e e e e e e s e seeeeeaans 49
Local Government instruments and POlICIES.....iovuieiiiiieiiiiie et 49
CONSULTATION. ..ccuuiiieiitiiirieiirneitreeirsesisraessrreesrsassrasssnsnsssrsssssensssrsnsssrnsssssnnnss 51
CONSULTATION PLAN ... ttteee ettt ettt e ettt e e e s e s eiae et e e s s se bbbt e e e e s ssnnbbaeeeesessnnnaeeeessenann 51
STAKEHOLDER CONSULTATION ....etttttiiiiiiiitttee ettt ee e e e ettt e e s s e s sisseeeee s s ssasrreeeeessssnnrnneeeesennn 56
ENVIronmMental ASSESSMENT STAZE ....uveiiiiiieeiiieeeiiieeeteeeeteeeste e e s stte e e sbre e e sbaeessabeeeesseeeessaeeeasseessnnteeesnsens 56
CONSTIUCTION PASE ..uiiiiiiiieeiiiee ettt ettt e s aae e e s abe e e s abbeessabeeesaabeeesastaeesabeeessnseaesnans sanee 56
Complaints handling and FEPOITING ...c.veiiiiiee et e e e e e e st e e e etaeessrsaeesseeeeanreeeenn 57
Community and stakeholder consultation action calendar .......ccoccuvveriieeiniiieiriee e 57

nah environmental
28 October 2010 i \ g



Nyngan Solar Farm Environmental Assessment

4.3
43.1

4.3.2

51
5.2

6.1.1
6.1.2
6.1.3
6.2

6.2.1
6.2.2
6.2.3
6.2.4
6.3

6.3.1
6.3.2
6.3.3
6.3.4
6.3.5
6.3.6
6.3.7
6.3.8
6.4

6.4.1
6.4.2
6.4.3

6.4.4

7.11

7.1.2

CONSULTATION UNDERTAKEN TO DATE....eetiiiiiiiiiiiitee ettt e e inrnee e e 58
(0] o 1Tl o o TU Ty H OO P PP PP PP PRTPPROOt 58
GOVErNMENT CONSUATION ..oveiiiiieieee ettt bt s esr e e r e sae e reeanesreene e 59
RISK ASSESSMENT: SCOPING OF KEY ISSUES.......ccccoviiiimiiiiniiiiniinieiineecnsnenenene 60
POTENTIAL IIMPACTS .ttt ettt et e e s s e b et e e e s s s e e e e e e s s e nnneeeeeeseeannnnes 60
SCOPING OF KEY ISSUES ...ttt ettt e s rr e e s s s e e e e s e s nneneeeeeeeaas 60
KEY ISSUES ..ottt e srseese s saass s s e e nasss s s esnsssssesnasssssssnsssans 63
BIODIVERSITY .ttt et e e s s e e e e e s s s emnae e e e e e s sannrnees 63
EXISTING @NVIFONMENT Looiiieeeeeee e e e e e e s s r e e e e e s rr e e e e e s s e snnrneeeeessnnnne e 63
[[agl oL Tt f T 1Y 0 o 1= o | PP 76
ENVIroNmMENtal SAfEGUAITS ...cccviiiiieiiectiece ettt e e b e e st e e teeesteessae e saeenteesnreesnsennns 81
INDIGENOUS HERITAGE........oiiiiiiiieieee ettt ettt esmneee e 85
V=] d T To [o] oY -4V APPSR 85
EXISTING ENVIFONMENT 1ottt et e s s st e e e e s s eabbeeeeeesaaasbaaeeeessansbaaeeeeesnnnnes os 86
[ g o F Tl it =11 4 1= o | PP 88
ENVIronmMeNtal SAfEGUAITS .....ccuiiiiiiieecceee e s e e st a e e e ate e e s rre e e s rae e e sraeas 89
VISUAL AMENITY ettt ettt e e st e e e s s s n e e e e s s e mnraae e e e s eesnnrneeeeess 89
TN o T [0 ot T o TP OPT 89
I T = VA T V= I = 41V oY Y ' 1=Y o SRR 90
VIEWPOINT ANGIYSIS citiiieiiiee ettt e e st e e e s bt e e sttt e e sbeeessabeeesaabaeesntaeesseaesnan sennne 94
(o] o Yoo e o1 g} €= =TSRSS 96
ViSUAL IMPACT ASSESSMEBNT...eiiiiuiiiieiiieieitee ettt e et e e sttt e e sstre e e sbeeessbeeessabaeessteeessseeessseeesasseeesnsseeesasseeesnnen 100
2 LT {17 Y USRS 105
Overview Of the VISUAI ISSUBS .......cuiruiiiiiieiicecece e e s 107
ENVIroNmMeNtal SAfEBUAITS ....cc.viiieiiciiecie ettt ettt e st e et e e esaeessaeessaeenteesnre e saeenreeas 107
NOISE ...ttt et e st e s s e e e s e et e s be e e e s na e e s anres srneee e 108
CoNSTruCtion NOISE GUIEIINES ...cccuuiiiieiiie et e e et e e e et e e e e asaeeesstaeeenteeesnneeeesneeas 108
EXISTING ENVIFONMENT Lottt et e e e s s bbbt e e e e s ssabbateeesssabbtaeeeesssasbeneeeessnnnes 108
T g oF: Tl it 111 4 1= o | SO SO PPRPTOPRPRPPPRIN 111
ENVIronmMeNtal SAfEGUAITS .....cccvieiiiiiieciee et e e st e e s ba e e e s ba e e enateeesrraeenanee 112
LESSER ISSUES ......ccuuuiiiiiiiiiiiieiiiiieeiinireeies s srsseesssesness s rssaessssesnasssssennenas 114
HYDROLOGY AND WATER QUALITY ..ttt st 114
FA o] o o - o]  H USRS 114
EXISTING ENVIFONMENT 1ottt et e e e s s b e e e e e s s e tbbateeesesaabtaeeeesssnsbeneeeessnnaes 114

nah environmental
28 October 2010 jii \ g



Nyngan Solar Farm Environmental Assessment

7.13
7.1.4
7.2

7.21
7.2.2
7.23
7.2.4
7.3

7.3.1
7.3.2
7.33
7.4

7.4.1
7.4.2
7.43
7.5

7.5.1
7.5.2
753
7.6

7.6.1
7.6.2
7.6.3
7.7

7.7.1
7.7.2
7.73
7.8

7.8.1
7.8.2
7.83
7.8.4
7.9

7.9.1

7.9.2

T g oF: Tl it 111 4 1= o | SO SO PPRPTOPRPRPPPRIN 120
ENVIronmMeNtal SAfEGUAITS .....cccvieiiiiiieciee et e e st e e s ba e e e s ba e e enateeesrraeenanee 121
TRAFFIC AND ACCESS ...ttt e e s s e e e e e e s s e snnnnes 123
FAY oY o] fe - ol s F P SO USROS 123
EXISTING ENVIFONMENT oottt r e e e e s s ae e e e e eesasaaeeeeeeesaseeeeaeeeennseaeeeesennnes 124
Taa] oF: Tl - 1 =11 4 1=T o | SR O PP PP PPPPTPPRPPPPPTPNt 127
ENVIronmMeNntal SAfEGUAITS ......cuueiiiiiee et et re e e e tr e e e atee e e ba e e eenta e e eanteeeenreeenanes 128
SOILS AND LANDFORMS ...ttt ettt et e e e s e e e e s s s b e e e e e e e s annneneeeas 129
EXISTING ENVIFONMENT Lottt e e e s s et e e e e e s s abbateeeessasbtaeeeesssasbeaeeeessnnnes 129
T g oF: Tl it 1= 11 4 1= o | SO ST PPRPSPPRPRTRPPIN 132
ENVIronmMeNntal SAfEGUAITS .....cccviiiiiiiie et e st e e st e e s bae e e s ba e e esabeeesrreeesaree 133
HISTORIC HERITAGE...... ettt e e e e s e s mne e e e e e s e ennnnnee 134
EXISTING ENVIFONMENT ittt s s e e e s s st eeeesssabbaeeeessesantraeeeeessnnsrnneeessnnnes 134
[agT o T Tt f T T 0 o 1= o | PP PPPPPPP 136
ENVIronmMeNtal SAfEGUAITS .....ooviiiiiiiieceee ettt e st e e st e e st ae e e s ba e e esateeesrraeesanee 136
AIR QUALITY AND CLIMATE ..cieeiieetttt ettt ettt e et e s s e e e e s s e 136
EXISTING @NVIFONMENT L.oiiiee e e e e e e s e e e e e e e s e r e e e e e e s e annrneeeeeeeanns 136
[agT o T Tt f T T 0 o 1= o | PP PPPPPPP 137
ENVIroNmMEeNtal SAfEBUAITS ....cc.viiiiiiciiecieece ettt ettt et e st e e taeesaeessae e baeenteesnreenraeenreeas 138
WASTE MANAGEMENT & RESOURCE USE ......oeoiiiiiiiiiiieeiecciee et 138
EXISTING ENVIFONMENT oottt e e e e e st e e e e e s s asaaeeeeesssaneaeeaeesennseaeeeeeeannes 138
[agT o= Lot f T T 0 o 1= o | OO PPPPPPPPP 140
ENVIronmMeNtal SAfEGUAITS ....cc.viiiiiiiieeie ettt ettt e et esaae bt e st snteenneeenree s 144
SOCIOECONOMIC AND COMMUNITY c..iiitttiee ettt ettt e e ettt e e e s e sinre e e e s s s sanreeeeas 145
EXISTING ENVIFONMENT oottt e e r e e e e s st eeeeessasaaeeeeeessaseeeeaeeeeasseaeeeessnnnes 145
Taa] oF: Tl i 1 =11 4 1= T o | SR O PSP O PP PPPPRPPPPPPPPPPNt 146
ENVIronmMeNntal SAfEGUAIAS ......cuueiiiiee ettt e e e st e e e ab e e e e ba e e e e nte e e ennteeeenreeenanes 147
MINERAL RESOURCES AND LAND USE IMPACTS ...cooiiiiiiiiiee ettt e e 148
EXISTING ENVIFONMENT Lottt et e e e s s bbbt e e e e s s s abbateeeeesabbtaeeeesssasbeneeeessnnaes 148
T g oF: Tl it 1= 11 4 1= o | SO PSP SPFPTOPRPRTRPPIN 153
(0] 1] =) A Lo o U ST PSPPSRSO UPPRN 154
ENVIronmMeNntal SAf@GUAITS ...ccc.eiiieiiiiiecie ettt e et e e e b st esate e neeenree s 155
HEALTH AND SAFETY .ttt ettt st e e s e e smnanes 156
EXISTING ENVIFONMENT oottt e s e e e e st e e e e essasaaeeeeesasaneeeeeeesenaseaeeeeeennnes 156
Taa] oF: Tl - 1 =11 4 1=T o | SR O PP PP PPPPTPPRPPPPPPPNt 158

nah environmental
28 October 2010 v \\ g



Nyngan Solar Farm Environmental Assessment

7.9.3 ENVIronmMeNntal SAf@GUAITS .....c.viiiiieiieeieeee ettt ettt e e et e e e bt e st e snte e neeenree s 159
7.10 FIRE AND BUSHFIRE ISSUES AND IMPACTS ....outiiiiiiiiiiiiiiieierieiriiererrereeeeeeeseesesseeeeessesssessssesssaaes 160
7.10.1  EXISTING ENVIFONMENT ciiiiiiiiiiiieei ettt e e ettt e e e s s st e e e e e e s s abbbeeeeessaasbaaeeeeesaaasstaeeeessansseneaesssnnnes 160
7 (0 I A [ 0] o - [o d= 1111 1 4 1= o | OO PP PP PTPPPP PP 160
7.10.3  ENVIironmMeNntal SAfEGUAIAS ....cccuviiiiiiie et et e e ee e et e e et e e e stt e e e e ta e e e e ntae e ennraeeennreeennes 161
7.11 CUMULATIVE IIMPACTS ettt e e e e e e e e e e e e s s e s s e s s s e s s s 163
% 0 R 4 0 o - [l = 1110 1 4 1= o | OO PP PP PTPPPT PP 163
7.11.2  ENVIironmMental SAfEGUAITS .......eiiuiiiiieieeeee ettt et esnee b sreesnre e 164
8 ENVIRONMENTAL MANAGEMENT OF THE PROJECT .....ccccireeiirenrnncrencrencnnncnanens 165
8.1 ENVIRONMENTAL FRAMEWORK ....cuutiitiiiiiiiiiiiieiiirrtieittreeeeeeeeeeeeeeeeeeeeeeessessssesseseseseesesasaeaasaeaaes 165
8.2 DRAFT STATEMENT OF COMMITIMENTS ..eutiiiiiiiiiiiiieiittetrrereeeeereeeeeeeeeeeeeeseeseeesssseseeeeseeseeeeaeaees 167
8.3 ENVIRONMENTAL MANAGEMENT FRAMEWORK .....uuttiiiiiiiiiiitiiiiiiiieeieiverreeeeeeeeeeeeeeeeeeeeeseeeeeees 186
9 CONCLUSION.....cttiieeireeiteeiirenirenireiraeraerasrasrasrsssrasssssssssssssssssssssssrassrassrasssans 187
10 REFERENCES .......cittuiiiiuiirieniiniiiiiniiiniesiinsiirasionsssirasssrsssssrassstsssssssssssssssssanssssns 188
11 ASSESSMENT PERSONNEL .....ccuiiiuiiiiiiieiieiiieiiieiiiaiiiairaiisisssssssrasas 194
APPENDIXA  MINISTER’S CONFIRMATION OF MAJOR PROJECT STATUS.......ccccccuueee A-1
APPENDIXB  DIRECTOR-GENERAL’S REQUIREMENTS......ccccuueiiiiiiininnennnnnnncsssnsnnnenns B-1
APPENDIXC  PROPOSAL INFORMATION ....ccceuuiireniirnensinnsinnescinsessrassssssesssesssssasssssns C-1
APPENDIXD COMMUNITY CONSULTATION ....coeviimiimeiinenineiineiimeniieisressrsrssrasranss D-1
APPENDIX E BIODIVERSITY ASSESSIMIEENT ....ccccivuiiiunicinnennianisnnanicisnssianssssnssssssssssanses E-1
APPENDIX F  VISUAL ASSESSMENT ....cccirieiiimmiiiinninieniineiimeesinmesimsrsessimsssrssssssnes F-1
APPENDIX G  ARCHAEOLOGY ASSESSMENT.....ccccciimiimnineninnineinieniiessisisissrssrassiasss G-1
APPENDIX H  FLOOD STUDY ...cciiitueiiieniniancinnessienssnssessissssssssssrssssssassssssssssssssssasssssns H-1
APPENDIX | ADDITIONAL MAPS .....iieiirieiiiiniiieniiriessinsiirsesimsesimsssrssssissssssssssssses -1
APPENDIX J ACOUSTIC ASSESSIMENT .....ccciieiiiiineiieeiineiiseinncrncrnierncrssrssnssssesssnns J-1

nah environmental
28 October 2010 v \\ g :



Nyngan Solar Farm Environmental Assessment

Figures

Figure 2-1: Proposed Nyngan Solar FAarm Site......ccccevicuiieiiiieei e e eseee e stee e see e sseee e eae e e ssnene e e sanaeeeenes 14
Figure 2-2: (L to R) Polycrystalline solar PV cells, solar PV module and Solar array ........ccccceeeeciveernnnenn. 17
Figure 2-3: Concentrating solar thermal power systems (Source: Department of Planning 2010).......... 18

Figure 2-4: Operating renewable energy generation plants in Australia (Source: GA and ABARE 2010) 20

Figure 2-5: Proposed Suntech solar panel (Source: Suntech 2010) .........ccccooveueevcienceencieeniieeniieensieeeeenn 23
Figure 2-6: General Phoenix Solar PV array layouUt.........eeevcieei e 23
Figure 2-7: Potential supplier Habdank’s PV panel mounting structure (Source: www.hpvm.com)....... 24
Figure 2-8: Cabling [QYOUL ... ...uuriiiiee et e e e e et e e e e e e s bt aaeeeeeeenraaeeeeeeannns 27
Figure 2-9: NYNZan SUDSTAtION ...ccccuviii ettt e e s re e e e tae e e s sate e e e e rae e e sntee e e nsaeeeensaeeannnes 28

Figure 2-10: NSW Summer Outlook under medium economic growth forecast (Source: AEMO 2010c) 37

Figure 2-11: Historical NSW Pool Value and Pool Coefficient (1999-2009) (Source: GGAS 2010)........... 39
Figure 6-1: Small Black Box stand in the central west of the Site......cccccevvvirciiriiiiire e 65
Figure 6-2: Example of the cultivated paddocks in the central area of the proposal site....................... 65
Figure 6-3: Native/exotic pasture with scattered Chenopod shrubs in the western paddock................ 66
Figure 6-4: Cultivated paddock in the centre of the Site ......ccvveeeiiieciiiiei e, 66
Figure 6-5: Myall Woodland in the centre of the eastern paddock.........cccvveeiciiiiicieieicie e, 66
Figure 6-6: Remnant Black Box stand in the central area of the site......cccccevevvivciiiieiiciiecee e 66
Figure 6-7: Farm dam in the western PaddoCK........oivcuieeiecieii e s ere e e e 67
Figure 6-8: Black Box woodland adjacent to the southern boundary of the site.......cccccevvvvrncieinciennnnen. 67
Figure 6-9: Large dam adjacent to the north western corner of the Site ........ccccvveeeeeiieciiiieeie e, 67
Figure 6-10: Approximate distribution of vegetation communities at the proposal........ccccceecvvvernneenn. 68
Figure 6-11: Fauna habitat features at the proposal Site .......ccceeeiiecciiiiie e, 70
Figure 6-12: Threatened fauna records at the Nyngan Solar Farm site.........ccecovevevvceeenicieeccciee e, 74

Figure 6-13: Key biodiversity constraints overlayed with the development envelope at the Nyngan

SOIAI FAM ST ettt et ettt ettt e s b e e s a e e s ab e e s bt e st e e e bt e eabeeebee e bt e e nateesabe seesareenn 75
Figure 6-14: Nyngan TOWN LCU......cciiiiiiiiiiiiii e s 91
Figure 6-15: Nyngan Rural Residential LCU ........c..uuiiiiiiiiiiiiiieeec ettt e e e e eiren e e e e e s e entra e e e e e 91
Figure 6-16: Cleared Grazing Land...........ooeiiiie ettt e e e rere e s etae e e s rae e e s eatae e e snaeesenraeaennns 92
Figure 6-17: Bogan SCrubland LCU.........ccueiiiriiiiiiiieriieerie ettt sieesteesaeessaeeesaaeessaeesasessnbeesnseesnsaesnseean 92
Figure 6-18: Nyngan Landscape Character UNItS.......cccceeieceeeiiieeeecieseeee e srtee e seree e see e e ssnene e e sneeaeenes 93
Figure 6-19: ASSESSMENT VIEWPOINTS. .. .uutiiiiiiiiiiiiitiee ettt e e st e e s s st e e e s e s s snrrreeeeseesnrneeeeessannns 95

nah environmental
28 October 2010 vi \\ g



Nyngan Solar Farm Environmental Assessment

Figure 6-20:

Figure 6-21:

Figure 6-22:

Existing view towards the proposed solar farm from the Nyngan flood levee

Photomontage of proposed Solar Farm from the Nyngan flood levee

Photomontage of proposed Solar Farm from the Nyngan flood levee with screen planting

................................................................................................................................................................. 98
Figure 6-23: Existing view over proposed solar farm site from East Nyngan Road ..........ccccceeeeveennnnnenn. 98
Figure 6-24: Photomontage of proposed solar farm from East Nyngan Road ..........ccccceevvveeeiciieecennennn, 98
Figure 6-25: Photomontage of proposed Solar Farm from East Nyngan Road with proposed screen
0] 1= 0 T =S 98
Figure 6-26: Existing view towards proposed solar farm from the Mitchell Highway.........c.ccccevvveenneen. 99
Figure 6-27: Photomontage of proposed solar farm from the Mitchell Highway ........cccccovvvvvecierrnnnenn. 99

Figure 6-28:

Photomontage of proposed solar farm from the Mitchell Highway with screen planting .99

Figure 6-29: Visual IMpPact ANAIYSIS ...cocceeiiieiee ettt e e e e eerrr e e e e e e e saerra e e e e e e e s naraaeeas 101
Figure 6-30: Zone of Visual Influence (based on topography).....ccccceeceeeecciie e, 104
Figure 6-31: Analysis of typical material reflectivity (SUNPOWET) ....c.coviiiiriiiiiiiiiieecee e 105
Figure 6-32: Comparative reflection analysis .........cceeceeei i s e 106
Figure 6-33: Comparative reflection diagrami........cccoociiiieeiieiiieceie et 106
Figure 6-34: Noise sensitive receivers within 1 km of the proposed Nyngan Solar Farm site............... 110
Figure 7-1: Rivers of the Central West Catchment (Source: Central West CMA 2009a)........................ 115
Figure 7-2: Farm dams at the proposal site and surrounds, coloured blue..........ccccceeveciieeeeeeenccinnnen. 116
Figure 7-3: Flood inundation extent contours for 1976 and 1990 floods........cccccvervcveeeenieeeesciee e, 118
Figure 7-4: Groundwater boreholes around Nyngan township (Source: SPADE Atlas DNR)................. 119

Figure 7-5:

Proposed access route to the proposal site and substation. Proposed access to the site and

substation is in red and alternative access to the substation is in blue (Source: Street Directory 2000)
............................................................................................................................................................... 126
Figure 7-6: Landscape Of the SITE .......ccccuiiiiciiii it e e e srtee e et e e nte e s eraaeeeens 130
Figure 7-7: Flood [eVEE NOIth Of Site....iicuiiiiiiiiiieii ettt et 130
Figure 7-8: Erosion 0N dam DankKs...........eeeiiiiiriiiiiec st eee s s e s re e e s setae e e rae e e et e e e nneee s 131
Figure 7-9: Copper mines in the region and exploration licences (Source: Straits Resources Ltd)........ 149
Figure 7-10: Mineral titles in the region (Source: DPI 2010: MNVIEW) ..........c.coevueeeecireeeeiireeeeeirveeeeennen 151
Figure 7-11: Mineral title at the proposal site (Source: DPI 2010: MliNVIEW)..........ccccovveeecueeesciueeeennnne 152
Figure 7-12: TSR/transmission easement in adjacent [and.........ccoocveeeeeiieeieeeeieee e 153
Figure 8-1: Post approval environmental management ProCess. ....coouveeercveeeecieeesseee e e eseee e 166

28 October 2010

vii

N ngh environmental



Nyngan Solar Farm Environmental Assessment

Tables

Table 2-1: Australian renewable energy projects developed by Infigen Energy’s development team... 12

Table 2-2: Proximity of nearby sensitive receivers to proposal Sit€.......cccccvvvevrrieiniieineenieerieesiee e 16
Table 2-3: Solar thermal and solar PV COMPAriSON.........ccocueieiicieeecciieeecteeserieeeesevee e e e e s esseeeeeereneeenns 18
Table 2-4: Largest PV power plants in the world as at August 2009 (Source: DoP 2010)...........cc.cucc...... 20
Table 2-6: Area of IMPAaCt SUMMAIY . ... ..t eesrrre e e e e e eerree e e e e s e senbbaaeeeeeeesnanstaeeeeaeann 32
Table 2-7: Indicative Project tiMeElIINE .........cviii it e e e e nraeeenes 33
Table 2-8: NSW Annual Pool Values and Pool Coefficients (2003-2010) (Source: GGAS 2010)............... 39

Table 3-1: Director General’s Requirements and where they are addressed within this Environmental
FAN =T g1 T oL = oo o PP PP PP PSPPI PPUPPP 43

Table 3-2: Summary of the results of the Environmental Reporting Tool for the Nyngan Solar Farm site

................................................................................................................................................................. 48
Table 4-1: Stakeholders and the community consulted under the Community Consultation Plan ........ 52
Table 5-1: Risk rating of environmental @SPeCES. ......cccuiiiiiiiiie i e raee e 61
Table 5-2: OVerall risk rating ClasSES ....cuuiiiiiiiiiieeeiee ettt st sbe e b e e be e esbeeesneeenseeenes 61
Table 5-3: Risk analysis of @nVironmMeNtal ISSUES .......ccuuieiiciiie i raee e 62
Table 6-1: Description of fauna habitat features at the proposal site.......cccevveriiirieiniiinieeneeeeeeen 69

Table 6-2: Threatened ecological communities flora and fauna with potential for impact at the

o] o] o Yo 1T Y1 PSR 71
Table 6-3: Visual iMPact SUMMAIY.....ccuuiiieee it e e escrrre e e e e e e e etree e e e e s seeanbaaeeeeeessnnnstaneeeeeannn 103
Table 6-4: Recommended Management Levels for Construction NOISe ........ccccvevrcveericieeecriiee e, 108
Table 6-5: Rating Background Levels Relative to Nyngan solar farm site.......ccceeevvcieevcieeniieeniieencieennne, 109
Table 6-6: Typical noise levels of construction equipment used for the Works .........cccocevvveevcieenncnennn. 111
Table 7-1: Summary of flood levels at the SIte ........cccueee e 117

Table 7-2: AADT data and distance from the proposal site for three locations in Nyngan (Source: RTA

L ) PP URSS 124
Table 7-3: Summary of heritage listings in the couNCil area.......ccoocvvveieirciiiiciieie e, 134
Table 7-4: Climate statistics for Nyngan (Source: BOM 2010Q) ..........ccoueeeueeceeeieeeieeeieeesveesreesveesenas 137

Table 7-5: Comparison of CO, equivalent emissions produced per kilowatt hour. Using energy output
(kWh) to compare emissions, the PV array produces a small fraction of the CO, equivalent emissions of

€oal- aNd gas-fired POWET SEALIONS. ........cccueeeecceeeeecieie ettt eecee e eecte e e erte e e eette e e s e baeeesesteeessteeeesnsreeennns 140
Table 7-6: Likely waste streams and associated management options........cccccvveeeeeeiccciiieeeeeeeccivveeenn. 142
Table 7-7: Key statistics for Nyngan (Source: Australian Bureau of Statistics 2006) ...........c..cceeevvene. 145

nah environmental
28 October 2010 viii \ g



Nyngan Solar Farm Environmental Assessment

Table 7-8: Summary of the Interim guidelines on limits of exposure to 50/60 Hz electric and magnetic
fields including anticipated levels at the proposal Sit€......ccccveriiirieeiieiiieeeee e

Table 11-1: Preparation of the Environmental ASSESSMENt ........evevecviiiiiiiiie e

nvironmental
28 October 2010 o % ngh environmenta



Nyngan Solar Farm Environmental Assessment

AUTHORS’ DECLARATION

Nick Graham-Higgs, Kate Carroll, Paul McPherson and Amy Webb of nghenvironmental constitute the
document’s primary authors. The information contained in this document is neither false nor
misleading. All information is considered by the authors to be correct at the time of writing.

Nicholas Graham-Higgs

nghenvironmental (Director)

Y /e

Kate Carroll

nghenvironmental (Project Officer)

¢ o\

Paul McPherson

nghenvironmental (Senior Project Officer)

QM Mot

Amy Webb

nghenvironmental (Project Officer)

SN ngh environmental
28 October 2010 X \N



Nyngan Solar Farm Environmental Assessment

ACRONYMS

Average Annual Daily Traffic

AADT
ABARE Australian Bureau of Agricultural and Resource Economics
ABS Australian Bureau of Statistics
AEMO Australian Energy Market Operator
AEP Annual Exceedance Percentage
AHD Australian Height Datum
AHIMS Aboriginal Heritage Information Management System
ANZECC Australian and New Zealand Environment and Conservation Council
APZ Asset Protection Zone
ARI Annual Recurrence Interval
ARPANSA Australian Radiation Protection and Nuclear Safety Agency
BOM Bureau of Meteorology
BOS Balance of System
CEMP Construction Environmental Management Plan
CMA Catchment Management Authority
CPV Concentrating Photovoltaics
CSIRO Commonwealth Scientific and Industrial Research Organisation
CSP Concentrating Solar
Power
cST Concentrating Solar Thermal
DCCEE Department of Climate Change and Energy Efficiency
DEC Department of Environment and Conservation (NSW) — now DECCW
DECC Department of Environment and Climate Change (NSW) — now DECCW
DECCW Department of Environment, Climate Change and Water (NSW)
DEWHA (IDCeOan:Ltqu)ﬂre]:\r;tealt%f) Environment, Water, Heritage and the Arts
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DGRs Director-General Requirements
DI&I Department of Industry and Investment (NSW)
DIPNR Department of
Infrastructure, Planning and Natural Resources (NSW), now DNR and DoP
DNR Department of Natural Resources (NSW)
DoP Department of Planning (NSW)
DPI Department of Primary Industries (NSW), now DI&I
DWR Department of Water Resources (NSW), now DECCW
EEC Endangered Ecological Community
EMF Electromagnetic Field
EP&A Act Environmental Planning and Assessment Act 1979 (NSW)

EP&A Regulation

Environmental Planning and Assessment Regulation 2000 (NSW)

EPBC Act Environment Protection and Biodiversity Conservation Act 1999
(Commonwealth).

ESD Ecological Sustainable Development

FERC Federal Energy Regulatory Commission (California State Lands
Commission)

FM Act Fisheries Management Act 1994 (NSW)

GGAS Greenhouse Gas Reduction Scheme

GHG Greenhouse Gas

Heritage Act Heritage Act 1977 (NSW)

ICLR Independent Community Liaison Representative

ICNIRP International Commission on Non-lonizing Radiation Protection

IEC International Electrotechnical Commission

Infrastructure SEPP

State Environmental Planning Policy (Infrastructure) 2007

IPCC

Intergovernmental Panel on Climate Change
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kWh Kilowatt-hour

LALC Local Aboriginal Land Council

LCA Life Cycle Analysis

LCU Landscape Characteristic Unit

LEP Local Environmental Plan

LGA Local Government Area

LRC Low Reserve Capacity

MCoA Minister’s Conditions of Approval

MNES Matters of National Environmental Significance — eight matters protected
under the EPBC Act

MRET Mandatory Renewable Energy Target

MWh Megawatt-hour

NEM National Electricity Market

NHMRC National Health and Medical Research Council

Noxious Weeds Act

Noxious Weeds Act 1993 (NSW)

NPI National Pollution Inventory

NPW Act National Parks and Wildlife Act 1974 (NSW)

NRM Natural Resource Management

NWBRMP North West Bushfire Risk Management Plan

OEMP Operational Environmental Management Plan

PA Project Application

PAC Planning Assessment Commission

PCCM Project Community Consultation Manager

PEA Preliminary Environmental Assessment

POEO Act Protection of the Environment Operations Act 1997 (NSW)

PV Photovoltaic
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