Bodangora
Wind Farm

ENVIRONMENTAL
ASSESSMENT

May 2012
By Bodangora Wind Farm Pty Ltd




This page intentionally blank.



TOWN + COUNTRY PLANNERS

‘u\ MASTERP LAN

CONTENTS

EXECUTIVE SUMMARY w..ooiiireiseeeeeieteiesssessse e s s et ssasssssss st sasessasessssessssessssssssssesesesssssssssssnesssnesssssssssasssenes Xi

CHAPTER 1 — INTRODUCTION .....cciiiiriieiiccicemcrieeseeesese st e s sssessssssssssssesssessssessanas .1-1
1.0 INTRODUCTION.....ocireiecemceemceneseesesessssesesssesesssesesssssssssssssssesesssesesssesessssessssssssessessssessees 1-3
11 PROJECT LOCATION ....iiieeieiceemeeemesemesssseesssessesssesssessssessaesssesenns 1-4
1.2 PROJECT OVERVIEW ......ceuirevrnerrirerineriecriecreecsseessseisecsanecns 1-7
13 PROJECT TIMING.....oonerrerceereerirecrereeraesieensseeisesriessaenns .1-8
14 PROPONENT DETAILLS ... sisesassssssssesssessssenns . 1-11
15 PROJECT CONTACT ...oceceieeemeererieeniessssessesessasessssessessssessssessssessasessssesssssssssssessssesssssessasessanesssesssssssnes 1-12
16 CONTRIBUTORS AND PROJECT PARTICIPANTS ... eeeceetieeseieseseesssessesesses s saessaeces 1-13
17 DOCUMENT STRUCTURE .....ccvevieirrircrirecrereenseniserieerineessneessesisesisecsesecsansesssssssessssesssnessassesssnesssesssessines 1-15

CHAPTER 2 — PROJECT JUSTIFICATION ..o 2-1
2.0 INTRODUCTION.....ociieeiceemeemieemeessesesssssesesssesesssesesssssssssesssssesesssesesssesesssesessssssssssessssessnes 2-3
21 CONTEXT FOR WIND ENERGY DEVELOPMENT ......ooiieieeeeenecnieceserieesiessasecsseessenssessssessasesesens 2-5
2.2 BROADER SUSTAINABILTY MEASURES ... ssse s ssssscenes 2-12
23 GREENHOUSE GAS EMISSIONS........cooirinereeriserieeriesrisessisessssssssessasessaecns 2-13
24 DETERMINATION OF PROJECT LOCATION ...t ssssessassssssssssssssessonas 2-15
25 ASSESSMENT OF PROJECT ALTERNATIVES .....coovvvrcrecrnecrineenneeieseirecrinecns 2-16
2.6 COMMUNITY ENHANCEMENT PROGRAMMES. ...t e sasessaseoas 2-19
27 SUMMARY OF PROJECT BENEFITS......ccovverrmrrrecrnecrmerimcriecriecrinecseneesseceane 2-21

CHAPTER 3 - PROJECT DESCRIPTION .....oiiiiiiieiiieieeeciesecissecuseesseessssssessssessssessssesssssssses s s ssssesssssssssssssssssesesssens 3-1
3.0 PROJECT DESCRIPTION ...t isesssessssessssssessanenns 3-3
31 LAYOUT DESIGN ....ciiieiiceieceieeeieriseriecsaessesesssseesssesssssssessasessasesssessssssssessssesses ..3-5
3.2 WIND TURBINE GENERATORS.......ooiiciciiscisrirerisenieecianee - 3-7
33 ELECTRICAL INFRASTRUCTURE .......cooneeurrerrierneerreereseniseesiesnesessaseesssesssseons ..3-13
34 ACCESS WORKS ...ttt s e 3-21
35 WATER PROVISION .....coirrimrimerimecrinecrsneemsesisesisecsisecsesecssseesssesssssssessanesssnesssnessssssimmassssesssssinecssnsessnsssss 3-26
3.6 WIND MONITORING MASTS......oiiiseiseeinemieeerseseoseseesessssessssesesenns w327
3.7 TEMPORARY CONSTRUCTION PROJECT ELEMENTS ...t 3-28
3.8 OPERATIONAL DETALLS.....oeiereerierieerieerieeseeesesesssssessssssessssessasessasessssessssssssssssssssesssssessasesssnesssnesssess 3-31

BODANGORA WIND FARM ENIVIRONMENTAL ASSESSMENT PAGE-i



TOWN + COUNTRY PLANNERS

ﬂ MASTERPLAN

3.9 DECOMMISSIONING OR REPLACEMENT .....cvuierieeeierrmesesemieceesessesesssesssssssessssessanesssnessssssssessenses 3-32
3.10  PROJECT TIMING ...t sss s s sasss s oss s sse s e e 3-33
3.11 CONSTRUCTION & OPERATIONAL ENVIRONMENTAL MANAGEMENT PLANS ......ccccconeevune. 3-34
CHAPTER 4 - PROJECT AREA & LAND DETAILLS ...t ssseesesessesessesssses s s sssssssss s s essesens 4-1
4.0 INTRODUCTION.....ociieiceeeeeemcemeseeeesesessesesssesesssesesssessssssssssssesesssesesssesesssesesssssssssssssnsssssnes 4-3
41 REGIONAL AND TOPOGRAPHICAL SETTING .....ccoieerierisecesceesceeesieesissesssessssessssessesesesesesssessaniens 4-4
4.2 WIND FARM PROPERTIES AND DISTRIBUTION OF PROJECT ELEMENTS 4-10
43 LAND USE ASSESSMENT ....cciiirrieiriretieecreesssemisessseesssessssessssesssessses st sasessesesssssssssssssesssssessanesssnesssessses 4-15
CHAPTER 5 = APPROVALS ...ttt s s s 5-1
5.0 INTRODUCTION.....ociieeceeieemmeemeseesssesesssesesssesesssesesssssssssesssssesesssesesssesesssesessssssssnssessssesanes 5-3
51 ENVIRONMENTAL PLANNING AND ASSESSMENT ACT 1979 ... 5-4
5.2 FEDERAL STATUTORY CONTROLS ......covevmrrcriecrecrieenmeriscrisecrenecresecrenee 5-7
53 NSW LEGISLATION L..coieeeseceteecieeisesesessessssessse s s s s sassesassessssessaens .5-9
54 RELEVANT ENVIRONMENTAL IMPACT ASSESSMENT GUIDELINES........ccooiiininerinenens 5-13
55 ADDITIONAL APPROVALS ...ttt seisessise s sssse s sasessesessssessssssssssssessssessasesssssssssssssssssesses 5-16
CHAPTER 6 - CONSULTATION ...isiiiiicciccirisie st sssesssse s sssssssssssessssesseses .6-1
6.0 INTRODUCTION.......ciiicrierireerieerieerisessaneessssssssasessasessasessssesssssssssssssessssessasessasessssesssesssssanes 6-3
6.1 PROCESS ..ottt s e et 6-5
6.2 SUMMARY OF FINDINGS......occoneerrerrneerrernnerisserisecrisecrinecrsnsessnsessssens 6-8
6.3 FUTURE CONSULTATION PROPOSED .....coiueiireeiceeieceicrimesesemeesessesessessssesssssssesesesssessssessssessssscenns 6-11
CHAPTER 7 - PLANNING CONTEXT ...ccoveevuereneermerimecrimecrieemsneeisseisecsasecsenecssseessesssmessssesssnesssesisecns 7-1
7.0 INTRODUCTION......eiiiicrierieeriecrieereessieesssessssssessssessasessssessssssssssssessssessasessasessssesssesssssanes 7-3
7.1 ENVIRONMENTAL PLANNING AND ASSESSMENT ACT 1979 ... 7-4
7.2 STATE ENVIRONMENTAL PLANNING POLICIES .......ccooveverrirreerrecrrecieeeiseneene 7-7
73 WELLINGTON LOCAL ENVIRONMENTAL PLAN . ...t ctscessesisesssessseesssessesesesssesessens 7-9
74 WELLINGTON DEVELOPMENT CONTROL PLANS .....ccoirirerirecriecriecrenecssneesmssessessesecsenecsenecsens 7-22
CHAPTER 8 — VISUAL ASSESSMENT ..ot cse s sesse s sasse s s s st senes 8-1
8.0 INTRODUCTION.....ociieeicermeeeieemeseeessessssesesssesesssesesssssssssssssssesessssesssesesssesessssssssssessssssnees 8-3
8.1 LANDSCAPE CONTEXT ...ccoeurrmerrermmermserisensseesesesseseessnsessseone 8-5
8.2 VISUAL CHARACTERISTICS OF WIND FARMS ... ssssessesssesssssssssssssens 8-8
8.3 ASSESSMENT OF VISUAL IMPACT ....oereerireeeieerineesiessanesssesssesssesissesssessssessasessasessssessssesssssssssssessiness 8-9
8.4 ASSESSMENT OF VISUAL EFFECTS ...t ssssssessssesssessssssssssssssssssassesons 8-32

ENIVIRONMENTAL ASSESSMENT PAGE-ii



TOWN + COUNTRY PLANNERS

ﬂ MASTERPLAN

8.5 MANAGMENT AND MITIGATION MEASURES.........ccnernecrrecrireerenenne 8-34
CHAPTER 9 - FLORA AND FAUNA ... 9-1
9.1 INTRODUCTION.....ouciieemceeeeeemeemieseasesssssesesmsesesssesesssssssssssssssesesssesesssesessssessssssssssessnesessees 9-3
9.2 EXISTING ENVIRONMENT ..o sesecsseesesessesesenes 9-5
9.3 IMPACT OF PROPOSAL....ccovevvmermerrneriserirseriecriecresecrenecsanee 9-9
9.4 MITIGATION ..ottt es s s 9-14
CHAPTER 10 — HERITAGE ... 10-1
10.0  INTRODUCTION.....ocuieirrerrierrmereserieeniressisessesecsaneessseone - 10-3
10.1  ABORIGINAL HERITAGE..........ccooiisirinerineiiscciseseeseses e 10-4
10.2  NON-ABORIGINAL HERITAGE........cocomuevmcrcrnecrieermeeiseeissrisecrisecrenecns 10-10
103 MANAGEMENT AND MITIGATION MEASURES .....c..cocirirctsecireciseeresesesesse e s s essesens 10-14
CHAPTER 11 = NOISE.....ciirirerrnerinerieriecriecrineeisesissseseesesecsesecssseessssssssssssessenesssnesssssosssnesssnesssssssssssneessnesssnesssnesssens 11-1
11.0  INTRODUCTION. ..ottt ssseessesesessesssse s ssssesss s esse s sasse e e s s e 11-3
11.1 BACKGROUND NOISE MONITORING AND SENSITIVE RECIEVER IDENTIFICATION.............. 11-5
11.2  OPERATION OF WIND FARM .....ovviiiieirierrineereneemesesisessssesssessssesssnessssssssssisessasessasesssssssssesssssasssasesses 11-8
113  CONSTRUCTION OF WIND FARM.....coiiiiiieiisecissiiesise s sssssssssssessssesssssssssssssessssesssssesssnens 11-17
114  MANAGEMENT AND MITIGATION .....coomiirnerinermecriecrmeesserisesisesseseeseseessesssssssessssessanesssens 11-22
CHAPTER 12 - TRAFFIC AND TRANSPORT ...ttt sss s sssesssse s ssassesssesessessssessasens 12-1
12.0 INTRODUCTION......coovvrrerrereerirerirereeniereereeresenesereenns 12-3
121  CONSTRUCTION.....iircecrecriseriseceseeeesesesseesseesssesenas .12-4
123 OPERATION ...t ssss s sas s sas s s 12-12
124 ROAD NETWORK IMPACTS......coeetrreereeieeieerieesiessisesseessae s sssessssessssessssessssssssssssessasessasessasessssess 12-13
125  ON-SITE ROAD UPGRADES. ...ttt ssse s sass s sasse s ssssse s sassessaens 12-15
126  MANAGEMENT AND MITIGATION MEASURES ........ccrmerrecrrecineeisesisessiessiessaesssesssessssesses 12-16
CHAPTER 13 - TELECOMMUNICATIONS .....ociiiiriiseeeeeseeisesieseceseesesessesesenns 13-1
13.0  INTRODUCTION......iiiriiinisii it sss s sssssssssssss s s s s sssssssssssssssssaes 13-3
13.1  EXISTING SERVICES ......ooieiccerescriseciseneseesesessesseessesecsssenns ..13-4
13.2  ASSESSMENT OF POTENTIAL IMPACT ....ovvererteeeierieriesisesierienisessesssesssessssassssssssesssessssssnessseses 13-6
133  MITIGATION AND MANAGEMENT MEASURES ........ormirrecrecieeiesisessisessiessesessaesssssssesses 13-10
CHAPTER 14 — ENVIRONMENTAL MANAGEMENT .....oiiiseiseitseitsectsecss s sssssssssssesessesssesansens 14-1
140  INTRODUCTION......viiriricriecrieeneesrineessssesssessessisessisessasessasesssssssssssssessssessssessanesssnessssssssessanes 14-3
141 AIR QUALITY oottt ssse s sss s ssssssssssssnes .14-4

ENIVIRONMENTAL ASSESSMENT PAGE-iii



14.2  GEOLOGY AND SOILS .....cooireirreeieerieemiessisessssesssesessesssessasessssessssssssseons 14-6

143 WATER st s s s et bbb 14-10
144 ENVIRONMENTAL MANAGEMENT OF HAZARDOUS SUBSTANCES......... 14-14
CHAPTER 15 = HAZARDS ...ttt sesse e ettt st seaens 15-1
15.0  INTRODUCTION....comiricricriecrirecrieemseemmnseissrisssisecsesecsesecssseesssssssssssssssnessenessanesssesssssisessines 15-3
151 AIR SAFETY ottt e 15-4
15.2  PHYSICAL SAFETY oot sssse s sssessssesens 15-7
15.3  ELECTRICAL SAFETY ..oviiiereerrerrerieniecrieesesecseseenseseone . 15-9
154 BUSHFIRE RISK ... et 15-11
15.5 ELECTRICAL AND MAGNETIC FIELDS.......cccovvvmrrmermeennericrirecrinecrenecrsneessseene 15-12
CHAPTER 16 — SOCIAL & ECONOMIC ASPECTS ...t eseseiesesesssssssesessesssses s sssssssesessesesssesessessasens l6-1
16.0  INTRODUCTION.....cstiiriricriecrirecrieemsneeimnseasssisessesecresecsssecssseessessssesssnsssnesssnesssnesssesssssisessines 16-3
16.1  SOCIAL ASPECTS ..ottt sese s ssssesasse s s st e e e st 16-4
16.2  ECONOMIC ASPECTS....coie ittt sasse s sa st s e s 16-6
CHAPTER 17 - CUMULATIVE IMPACT ....oovevrirreerretrrecrreeineeiesiesriessineens 17-1
17.0  INTRODUCTION......iiiiiiicciscsieciie it sase s sasssss s ssss s s e s s 17-3
17.1 CUMULATIVE EFFECTS OF WIND FARMS IN THE LOCALITY ....coonerrerrerrserirecriecreecresecseneesanenens 17-4
17.2 CUMULATIVE EFFECTS OF OTHER INFRASTRUCTURE IN THE LOCALITY 17-6
CHAPTER 18 = RISK ANALYSIS.....ooiererieeirerieeierieseseeereseseseesasssesssssssssssssssesssesssesssssssesssesssesssesssesssesssessnenes 18-1
18.0  INTRODUCTION. ..o iiiceetretiietiietiiecessesssesesessesssse s ssssessss s esse s sasse s s e st et ansas s sees 18-3
18.1  RISK ASSESSEMENT .....viirieeereineeinecinecieniseraerase e sese s sssessssssecsnee 18-6
CHAPTER 19 - CONCLUSION......coosevierierierieeriecseseeimeessesrisessisessisessasessssssssssssessasessasessanessasesssssssssssssessanesses 19-3
CHAPTER 20 - DRAFT STATEMENT OF COMMITMENTS ... ssssssesesesssesasens 20-1
20.0  INTRODUCTION......ccometrneermrrmneriserirecsiressesecseseessseesssesssessasessasessasessasessssessssesssessssessanessssessssesssssssmessssesssessses 20-3
20.1  GENERAL AND PROJECT MANAGEMENT MEASURES ......coconiiiirceerineciseeiseiieeesseseesessesesnanae 20-5
20.2  DESIGN AND MISCELLANEQUS MEASURES ........oorrririeciessensseraerasensesasessesasssssssssssssseses 20-12
20.3  CONSTRUCTION ENVIRONMENTAL MANAGEMENT PLAN ....ccoiineicrerireriseciesecneecnieeens 20-16
204  OPERATIONAL ENVIRONMENTAL MANAGEMENT PLAN......ccovirrrreeeereerenereensesssennsenssenes 20-40
REFERENCES .....ooiiieeierieriecriecsesetseseesasesssssases s sasessesessssessssesassesasessasessasesssssssssessasessssssssesssssssssasessasessasesssnsssssssssssaness

ENIVIRONMENTAL ASSESSMENT PAGE-iv



ﬂ MASTERPLAN

TOWN + COUNTRY PLANNERS

LIST OF TABLES

TABLE 1.1 — PROJECT TIMING ...ueiiiiiiiiiii ittt ra e s 1-8
TABLE 1.2 — CONTACT DETAILS FOR BODANGORA WIND FARM......cciiiiiiiimiiiiiiiiiiiiniceeeneeeeen 1-12
TABLE 1.3 — CONTRIBUTORS TO THE BODANGORA WIND FARM EA .....coiiiiiiiiiiiiiiiiiiicciee 1-13
TABLE 1.4 — OVERVIEW OF DIRECTOR-GENERAL’S REQUIREMENTS .....cccooiriiiiniiiiiienececiene e 1-15
TABLE 2.1 — INSTALLED WIND CAPACITY IN AUSTRALIA BY STATE. ...ciiiiiiiiiiecieecccee, 2-6
TABLE 2.2 — PRIMARY ENERGY CONSUMPTION ..cccoiiiiiiiiiiiiiiiiiiiiieee ittt 2-7
TABLE 3.1 — WIND TURBINE GENERATOR LOCATIONS ...ttt 3-7
TABLE 3.2 — TYPICAL TURBINE COMPONENTS, DIMENSIONS AND MASS ......ccoviiiiiiiiiiiiiieeeee, 3.22
TABLE 3.3 —PROJECT TIMING ...ttt ettt st s s s ae e e e e s 3.33
TABLE 4.1 — DESCRIPTION OF PROJECT ELEMENTS ....oviiiiiiiiiiiiieeeriee et 4-13
TABLE 4.2 — PROXIMITY OF DWELLINGS TO TURBINES ....ooiiiiiiiiiiiiiccriecceecc e 4-16
TABLE 4.3 — MINERAL EXPLORATION TITLES ...ottiiiiiiiiiiiite ettt 4-20
TABLE 5.1 — LIST OF APPROVALS FOR THE BODANGORA WIND FARM ...cccevviiiiiiiiiiiiiereee e 5-16
TABLE 6.1 — GOVERNMENT AND AGENCY STAKEHOLDER IDENTIFICATION......ccceiiiiiiiiiiiiiiiiirneeeee, 6-5
TABLE 6.2 — SUMMARY OF ‘OPTION’ OF PROJECT AS ACCORDING TO OPTIONAL SURVEY................. 6-8
TABLE 6.3 — ISSUES RAISED AND RESPONSES ......ooiiiiiiiiiiiieec ettt 6-9
TABLE 7.1 — EP&A ACT OBJECTS, SECTION 5 EP&A ACT ...ttt 7-4
TABLE 7.2 — ASSESSMENT OF WELLINGTON ZONE 1(A) (RURAL) OBJECTIVES .......oovievreereereeneennen. 7-13
TABLE 8.1 — SUMMARY OF LANDSCAPE CHARACTER VALUES......cciiiiiiiiiieiiec e 8-6
TABLE 8.2 — EXPECTED IMPACTS TO DWELLINGS WITH AGREEMENTS......cccoiiiiiiiiiieee, 8-25
TABLE 8.3 — EXPECTED IMPACTS TO ROADS.......otiiiiiiiiiiiiiiiiiirice ittt sine e 8-28
TABLE 8.4 — SUMMARY OF EFFECTS TO DWELLINGS EFFECTED BY SHADOW FLICKER.........cccecuveee. 8-32
TABLE 9.1 — THREATENED SPECIES WITHIN THE LOCALITY AS RECORDED........cccceviiiiniiiiiiiiiiaeeee, 9-8
TABLE 10.1 — AHMIS HERITAGE PLACES SEARCH ........cuviiiiiiiiiiiiiiiiiiciicc e 10-5
TABLE 10.2 — ARCHAEOLOGICAL SIGNIFICANCE OF RECORDED ABORIGINAL OBJECT LOCALES ...... 10-8
TABLE 11.1 — RATING BACKGROUND LEVEL BACKGROUND NOISE LEVEL — NIGHT (DB(A)).............. 11-9
TABLE 11.2 - RECOMMENDED LAEQ NOISE LEVELS FROM INDUSTRIAL NOISE SOURCES.............. 11-10
TABLE 11.3 — VESTAS V112 SOUND POWER LEVELS (DB(A)) .ecuveeteeieenieenieeniienieeee et 11-11
TABLE 11.4 — 100-120MVA (33-132KV) TRANSFORMER, SOUND POWER LEVELS (DB(A)) ............. 11-12
TABLE 11.5 — PREDICTED WIND FARM NOISE AND RELEVANT CRITERIA ......coiiviiiiiiiiiiiiiiccien, 11-13
TABLE 11.6 — VIBRATION CRITERIA ... ettt st s 11-18
TABLE 11.7 — PREDICTED CONSTRUCTION NOISE LEVELS AT 1,200 METRES .....ccccoovviiiiiiiiininnen, 11-19
TABLE 12.1 — LOAD DIMENSIONS AND MASSES ....ccoiiiiiiiiiiiiiiiiiiiiiiciicc e 12-6
TABLE 12.2 - SUMMARY OF ONE-WAY VEHICLE MOVEMENTS DURING CONSTRUCTION ............. 12-10
TABLE 15.1 — TYPICAL MAGNETIC FIELD MEASUREMENTS AND RANGES........cccoviviiiiiiiiiiiniee, 15-13
TABLE 18.1 — CLASSIFICATION OF CONSEQUENCE. ......cciiviiiiiiiiiiiiiiiicciiicc e 18-3
TABLE 18.2 — CLASSIFICATION OF LIKELIHOOD. S...ccoiiiiiiiiiiiiiiiiiiiiiecirieccc e 18-4
TABLE 18.3 — QUALITATIVE RISK ANALYSIS MATRIX ...ttt 18-4
TABLE 18.4 — ENVIRONMENTAL RISK ANALYSIS ...cciiiiiiiiiiiiiiiiiiiiiieciree e e 18-6
TABLE 20.1 — GENERAL AND ADMINISTRATIVE COMMITMENTS ....cciiiiiiiiiiiiiiineeeec e, 20-5

ENIVIRONMENTAL ASSESSMENT PAGE-v



ﬂ MASTERPLAN

TOWN + COUNTRY PLANNERS

TABLE 20.2 — REPORTING REQUIREMENTS....ccoiiiiiiiiiiiiiiiiiiiiiniciiicc et 20-7
TABLE 20.3 — COMMUNITY CONSULTATION ...ottiiiiiiiiiiiiiiieeeiiirteeee et 20-9
TABLE 20.4 — DESIGN AND MISCELLANEOUS MEASURES.......cooooiiiiiiiiiiiiiiiiiiinnec i, 20-12
TABLE 20.5 — FLORA AND FAUNA = CEMP ....oiiiiiiiiiiiiiiiiiiiinctc ittt 20-16
TABLE 20.6 — HERITAGE MANAGEMENT — CEMP oot 20-18
TABLE 20.7 — NOISE MANAGEMENT — CEMP....cciiiiiiiiiiiieiee ettt 20-20
TABLE 20.8 — SOIL AND WATER MANAGEMENT PLAN — CEMP .....ccoiviiiiiiiiiiiiiiciinicceecee, 20-25
TABLE 20.9 — MANAGEMENT OF POLLUTION SOURCES — CEMP .....oeiiviiiiiiiiiiiiiiiiiiieiiccciee 20-29
TABLE 20.10 — TRAFFIC MANAGEMENT = CEMP ..ccoiiiiiiiiiiiiiiiettee ettt 20-31
TABLE 20.11 — GREENHOUSE AND ENERGY MANAGEMENT — CEMP.....ccoviiiiiiiiiiiiiiiiiiiicee, 20-34
TABLE 20.12 — BUSHFIRE RISK MANAGEMENT — CEMP ....ccciviiiiimiiiiiiiiiiiieinc e 20-35
TABLE 20.13 — PHYSICAL SAFETY MANAGEMENT = CEMP ..ccciiiiiiiiiiiiiiiiiceeceeeeeee e 20-36
TABLE 20.14 — MEASURES FOR INCORPORATION INTO THE OEMP .....ociiiiiiiiiiiicieeeeeeeee, 20-37

ENIVIRONMENTAL ASSESSMENT PAGE-vi



ﬂ MASTERPLAN

TOWN + COUNTRY PLANNERS

LIST OF FIGURES

FIGURE 1.1 = LOCATION ....oiiiieteeiieeeiesisesesseessseses s s s ssse s st ss e ses e sese s e s sttt sase e 1-5
FIGURE 1.2 = PROJECT AREA......oieiscsccnsisssesesieesnene. .. 1-6
FIGURE 1.3 — PROJECT OVERVIEW .......cconirmereriecrineereeenseeiseriecrisecresecsenee 1-7
FIGURE 2.1 - GLOBAL CUMULATIVE INSTALLED WIND CAPACITY .....osevurerrrerrermeerinernseeserieessessasessasessseees 2-6
FIGURE 2.2 - TRANSGRID AND AGGREGATE DISTRIBUTION .......cociiciseriserisecisceeseessesissesieeeseessseessesenns 2-10
FIGURE 3.1 — TURBINE SCHEMATIC DIAGRAM ... 3-9
FIGURE 3.2 - TURBINE SITE CONSTRCUTION LAYOUT .....ccmevrmerrnerrnerirecriecreecreneesseseene 3-12
FIGURE 3.3 — CONCEPTUAL SUBSTATION LAYOUT.....cosiiieeererenereerieeriesseessssessesessssesssssssessssessasessesessanessans 3-15
FIGURE 3.4 — CONSTRUCTION SITE OFFICE & LAYDOWN AREA SCHEMATIC DIAGRAM........ccccoceuneee. 3-30
FIGURE 4.1 - CONSTRAINTS. ...t sesssesisesssessssssssenenns ..4-5
FIGURE 4.2 — DWELLINGS & LAND OWNERSHIP ........ccovevvmrrmerinerrcriecrinecriecreneesseeisseene 4-11
FIGURE 4.3 — MINING EXPLORATION TITLES FOR THE PROJECT AREA .......ccoomrnerrncrieenieenirecreessanenens 4-19
FIGURE 7.1 — WELLINGTON COUNCIL BOUNDARIES & ZONING ........cccorcrireriseriseerecensesiosessesesesesssseenns 7-11
FIGURE 8.1 - PHOTOMONTAGE 1 FORRESTVALE ROAD........ccomereirierieriscrirecrisecrensesssessssasessasecsesecsesecsans 8-11
FIGURE 8.2 - PHOTOMONTAGE 2 UNSEALED LOCAL ROAD .......osiirerrseerseriserieceiseeseessseessssasessasessasessans 8-13
FIGURE 8.3 - PHOTOMONTAGE 3 BODANGARA ROAD. ...ttt essesessesessessse s esssessesessessens 8-15
FIGURE 8.4 - PHOTOMONTAGE 4 DRIEL CREEK ROAD ... ssssessssesssnssens 8-17
FIGURE 8.5 - PHOTOMONTAGE 5 "WESTVIEW .......ccconevmrmrmerrncrrecrirecrenecranee .8-19
FIGURE 8.6 - PHOTOMONTAGE 6 DRIEL CREEK ROAD ........oeiuiiirreieeeieeriecriecsiessaesssesssssssessssessssessmmsesees 8-21
FIGURE 8.7 - PHOTOMONTAGE 7 WANDRONA LANE ......cooierretseieseitsseiesessesesse s sssesessesassessssesens 8-23
FIGURE 8.8 - PHOTOMONTAGE 8 MUDGEE ROAD..........ccovciiiisiisriscsiesiesissinssenns 8-25
FIGURE 8.9 - PHOTOMONTAGE 9 MUDGEE ROAD........coccomermrinerircriecriecrieerensersseiseseans 8-27
FIGURE 11.1 - NOISE CONTOURS AT 7M/S ..ciiiiiiiiiiiiiiiie it 11-14
FIGURE 11.2 - BARRIERS TO INCLUDE ACOUSTIC INSTALLATION .....coviiiiiiiiiiiniicciic e 11-22
FIGURE 12.1 - EXAMPLE VEHICLE FOR TRANSFORMER DELIVERY. ....ccccoiiiiiiiiiiiiiiiiiciicciicinecs 12-8
FIGURE 12.2- EXAMPLE VEHICLE FOR BLADE DELIVERY......cccciiiiiiiiiiiiiiiiiiiicicicc s 12-9

ENIVIRONMENTAL ASSESSMENT PAGE-vii



‘u\ MASTERP LAN

TOWN + COUNTRY PLANNERS

LIST OF PLATES

PLATE 3.1:
PLATE 3.2
PLATE 3.3:
PLATE 3.4
PLATE 3.5:
PLATE 4.1
PLATE 4.2:
PLATE 4.3:
PLATE 4.4:
PLATE 4.5:
PLATE 4.6:
PLATE 4.7:

EXAMPLE OF TYPICAL GENERATOR TRANSFORMER AT BASE OF TURBINE ........cccccouevuuucee 3-16
EXAMPLE 33KV OVERHEAD TRANSMISSION LINE.......cccoiiiiiineiseenisesisesiiecisecvsssansens 3-16
PHOTOGRAPH FROM BUDGALONG ROAD ......coveucrieereermerimerirerisecrisecsineesssessssssessinsesenessssens 3-17
VIEW OF LAKE BONNEY 33KV/132KV SUBSTATION.......cconiiirrrrerereriseriecneeererecsseesssnasessaens 3-18
EXAMPLE OF UNDERGROUND CABLE TRENCH FOR 33KV BEING EXCAVATED.................. 3-20
VIEW WEST FROM SOUTHERN RANGE FROM NEAR TO TURBINE LOCATIONS ................... 4-5
VIEW NORTH-WEST FROM GILLINGHALL ROAD TOWARDS TURBINE LOCATIONS............. 4-5
EXAMPLE OF EXISTING ROADSIDE VEGETATION ALONG GILLINGHALL ROAD........ccccoucceue. 4-6
VIEW EAST FROM CLOSE TO PROPOSED LOCATION OF WTG 31....cocoiieirncirceirecireceeenns 4-6
VIEW OF SOUTHERN RANGE, LOOKING SOUTH-EAST FROM NEAR TO WTG 31................. 4-7
VIEW LOOKING SOUTH ALONG BODANGORA ROAD THROUGH TOWNSHIP.........ccccconvevene. 4-7
TELECOMMUNICATIONS EQUIPMENT AT MOUNT BODANGORA 4-19

PLATE 12.1: EXAMPLE DELIVERY ARRANGEMENT AND VEHICLE FOR TRANSFORMER DELIVERY.....12-8
PLATE 12.2: EXAMPLE DELIVERY ARRANGEMENT AND VEHICLE FOR BLADE DELIVERY.. .......ccccoecuunece. 12-9

BODANGORA WIND FARM ENIVIRONMENTAL ASSESSMENT PAGE-viii



TOWN + COUNTRY PLANNERS

‘n\ MASTERP LAN

CERTIFICATION OF PROJECT DETAILS AND ENVIRONMENTAL ASSESSMENT

This Environmental Assessment (EA) supports an updated project application submitted by Bodangora
Wind Farm Pty Ltd under the Environmental Planning and Assessment Act 1979 (EP&A Act) for the
construction and operation of the proposed Bodangora Wind Farm, located within the Wellington

Council.

The project will involve the construction and operation of up to 33 wind turbines, each with a
generation capacity of between 2.0 and 4.0 megawatts (MW) and a total installed capacity of up to
120MW, a 33kV/132kV substation, access works, overhead and underground 33kV cabling, and
temporary and permanent wind monitoring masts.

The details of the properties to which the project application refers are described in Chapter 4 of this
EA, and as shown within the updated Project Application submitted to the Department of Planning.

Please note that the proponent for the project is now ‘Bodangora Wind Farm Pty Ltd’, as opposed to
Infigen Energy Development Pty Ltd. Infigen Energy Development Pty Ltd is the parent company of
Bodangora Wind Farm Pty Ltd, which has been established for the purpose of the development of the
proposed wind farm.
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Certification of Project Details and Environmental Assessment

Project Proponent

Proponent Certification

EA prepared by
MasterPlan SA Pty Ltd

Consultant Certification

Frank Boland

Bodangora Wind Farm Pty Ltd
Level 22, 56 Pitt Street
Sydney NSW 2000

I, Frank Boland, certify that this document provides:
® atrue representation of the proposed project;
e accurately represents the consultation undertaken;
e does not seek to materially mislead; and
e that Bodangora Wind Farm Pty Ltd is committed to implementing
the project environmental management measures set out in this
document.

Dated /4 WA/L/ 2pl2

Greg Vincent

Bachelor of Arts and Urban and Regional Planning
Graduate Diploma in Urban and Regional Planning.
MPIA, CPP

Director, MasterPlan SA Pty Ltd
33 Carrington Street
Adelaide SA 5000

I, Greg Vincent, certify that this EA document:
e addresses the Director-General's assessment requirements for the
EA;
e provides a thorough assessment of the potential impacts of the
proposed Bodangora Wind Farm; and
o that the information contained in this EA does not seek to materially
mislead.

% Ll

Dated__ 14 May 2012

Signed
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EXECUTIVE SUMMARY

This Environmental Assessment (EA) has been prepared by MasterPlan SA Pty Ltd on behalf of the
proponent, Bodangora Wind Farm Pty Ltd for the development of a wind farm at Bodangora, in the
Central Western Region of New South Wales.

The EA has been prepared in conjunction with and specialist input from the following contributors:

. Infigen Energy Pty Ltd;

. Moir Landscape Architecture Pty Ltd;

. Kevin Mills and Associates Pty Ltd;

. Greg Richards and Associates Pty Ltd;

. New South Wales Archaeology Pty Ltd;

. Sonus Pty Ltd; and

. Lawrence Derrick and Associates Pty Ltd.

This EA supports a Major Project Application lodged under Part 3A of the Environmental Planning and

Assessment Act 1979 for the proposed development. The EA addresses the Director-Generals’

Requirements for the assessment and consultation undertaken for the project issued by the
Department of Planning on 12 November 2010, and supplementary Director-Generals' Requirements
issued on 16 August 2011. Pursuant to the Draft NSW Wind Farm Planning Guidelines, this EA has
regard to the key provisions of the guidelines which should be adopted in applications for which the
Director-Generals Requirements have been issued but where the EA is yet to be exhibited.

The proposed Bodangora Wind Farm is located in Central Western NSW, between 40 and
60 kilometres south-east of Dubbo, and approximately 20 kilometres north-east of Wellington. All
project elements, including the grid connection are situated wholly within the Wellington Council. The
project area is 8,469 hectares in size, and comprises the holdings of eight private land owners, all of
which have agreements with the proponent.

The wind farm will involve the construction and operation of up to 33 wind turbine generators, with a
total installed capacity of up to 120 megawatts (MW). The proposal will utilise a renewable energy
resource, and provide electrical generation of approximately 333,000 MWh/year to assist the National
Electricity Market in meeting the forecast increases in electricity demands.
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Ancillary components of the development include a 33/132 kilovolt (kV) substation plus switchyards
and transformers to provide connection to the existing 132kV Wellington - Beryl transmission line, a
communications tower located near the substation, new and upgraded access tracks, a site office, a
construction lay down area, and underground and overhead 33kV cabling. The construction phase of
the project is expected to continue for approximately 18 — 24 months, and once commissioned, the
wind farm will have a generating life of approximately 25 years.

Infigen Energy Development Pty Ltd (Infigen Energy) is the parent company of Bodangora Wind
Farm Pty Ltd, and has been involved in the planning, development and operation of multiple wind
farms across Australia. Based on a review of feasible renewable energy options and comprehensive
analysis of wind monitoring data and modelling, the proponent has identified a viable wind resource
at Bodangora.

The project layout proposed is the result of comprehensive wind modelling, environmental
investigations and as a result of the outcomes of the community and agency consultation undertaken
to date. Generally, consultation undertaken has indicated broad community support for the project.
Where concerns have been raised, the proponent has responded with modifications to the project
layout and the provision of additional information. Future stages of the proposal will involve the
exhibition of the EA, and continued community consultation in accordance with the methodology
proposed.

A variety of environmental assessments have been undertaken to examine the existing situation, the
likely impacts of the proposal, and mitigation and management mitigation measures proposed.
Environmental Assessments have included noise impact, visual impact (including shadow flicker and
blade glint), flora and fauna (including avifauna), Aboriginal and European heritage, traffic and
transport, land use, hazards (including bushfire, aviation and physical safety), water resources and site
drainage, soils and geology, and the social and economic impact of the project.

All issues identified are expected to be appropriately mitigated, and no issues have been identified
which are likely to preclude the proposed development. The following address some of the key
concerns identified for the project during community consultation:

. The project is compatible with the primary land uses of the region, including animal grazing
and cropping. The development will comprise only 3.0 percent of the project area as a whole,
and accordingly existing land uses can largely continue without effect. The project should not
affect the operation of aerial agricultural activities to neighbouring properties of the wind
farm.
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. Whilst the project will be visible over a broad area, as the viewing distance increases, the scale
and visual impact of the wind farm decreases. The wind farm is not expected to be detrimental
to the existing landscape of the region. Neighbouring dwellings will have at most a ‘low’ visual
impact, with the majority of neighbouring properties having a 'nil-low" impact. Turbines 8, 9,
28, 40 and 47 were removed from the project layout, primarily to minimise visual impact
following the results of the community consultation.

. The project noise has been assessed for the worst case scenario, and all turbines and
substation noise is expected to comply with the noise criteria set by the relevant guidelines for
all dwellings in the locality. Construction noise is likely to exceed the recommended noise
guidelines, and accordingly an extensive range of mitigation measures are proposed,
including engineering measures, management measures, monitoring, and a thorough
community awareness programme. Accordingly, through the implementation of mitigation
measures, no unreasonable impact is expected to neighbouring properties over the
18 - 24 month construction period.

. The project is expected to provide an improvement to the immediate local road network
within the project area. Further assessments will be undertaken to assess the requirement for
road upgrades in the wider areas, and to consider the impacts of road degradation as a result
of heavy vehicle movements.

The construction and operation of the project will be subject to a range of mitigating measures, as
described throughout the various sections of the EA. A compilation of the proposed measures is
provided in Chapter 19, representing the project’s draft Statement of Commitments.

In summary, the Bodangora Wind Farm will be a significant development, is a worthy environmental
initiative, and represents an important contribution to future renewable energy generation capability
in NSW. Overall, it is considered that any adverse impacts will be relatively minor and will be
outweighed by the positive longer term environmental, social and economic benefits of the project.
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