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Appendix A2

Assessment Graphs - Crookwell 1 and Crookwell 3 Wind Farm — Vestas V90, 2MW
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Assessment Graphs - Crookwell 1 and Crookwell 3 Wind Farm — Vestas V90, 2MW
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Assessment Graphs - Crookwell 1 and Crookwell 3 Wind Farm — Vestas V90, 2MW
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Appendix A3

Assessment Graphs - Crookwell 1 and Crookwell 3 Wind Farm — Vestas V100, 1.8MW
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Appendix A3

Assessment Graphs - Crookwell 1 and Crookwell 3 Wind Farm — Vestas V100, 1.8MW
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Appendix A4

Assessment Graphs - Crookwell 1 and Crookwell 3 Wind Farm — Repower MM92, 2MW
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Appendix A5

Vestas V90, Mode 0 & Mode 2
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Appendix A5

Assessment Graphs - Crookwell 1 and Mitigated Operation Crookwell 3 Wind Farm

Vestas V90, Mode 0 & Mode 2
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Appendix A5

Assessment Graphs - Crookwell 1 and Mitigated Operation Crookwell 3 Wind Farm

Vestas V90, Mode 0 & Mode 2
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Appendix B
Assessment Graphs - Crookwell 1, Crookwell 2 and Crookwell 3 Wind Farm
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Appendix B1

Assessment Graphs - Crookwell 1, Crookwell 2 and Crookwell 3 Wind Farm — GE 2.5xl, 2.5MW
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Appendix B2

Assessment Graphs - Crookwell 1, Crookwell 2 and Crookwell 3 Wind Farm — Vestas V90, 2MW
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Appendix B2

Assessment Graphs - Crookwell 1, Crookwell 2 and Crookwell 3 Wind Farm — Vestas V90, 2MW
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Assessment Graphs - Crookwell 1, Crookwell 2 and Crookwell 3 Wind Farm — Repower MM92, 2MW

Report Number 40-1952R1

Page 1 of 3

S/W ‘weg e paads puim

S/W ‘wog ¥e paads puim

ST YT €T T 1T 0T 6 8 L 9 S 14 € ST VT €T T 1T 0T 6 8 L 9 S 14 €
. . . . . . . . . . . . 0z
jer4
e ——— =
—
- Foe
— - -
— == g g
-~ S @ >
= = @ Ul
o o
bov 2 )
=2 =2
. gy O @
987 9SION DLM PBIIIPSI - GGH e z Z
SIBAST SSION OLM PBIaIpald - 8SH ——a— oA 9SION DLM PEIOIPaLd - OZH =i
aur uoissalbay o/g - (IyBiu) py 88|SNOYPOOM 059 8GH == = - 0 BUIT UoIssalbay 9/g - (ybiu) corewloN OgH — —t 0S
SIUIT BSION V3 V'S - (biu) opy 88|SNOYPOOM 0S9 8SH SIWIT BSION Vi3 V'S - (ybiu) oorewIoN OzH
SIWIT BSION OHM - (BIu) Py 98|SNOYPOOM 059 8SH SIIT 9SION OHM - (UBiu) oorewioN 0zH
aur uolssalbay O/ - P 99|SNOYPOO 059 8SH m SS aur uoissalbay 9/g - ooJewloN 0ZH r 99
SIWIT 8SION Vd3 VS - PY 89|SNOYPOOM 059 8SH SIWIT 3SION Vd3 VS - 00Jew.oN 0ZH
S 8SION OHM - P 89|SNOYPOOM 059 8SH SHWIT 9SION OHM - 00JewIoN 0ZH
09 09
1M MINGO'Z Z6WIN 19 moday OLM MINSO'Z ZEWIN 1o moday
€ 1|18 MX001D + Z [|]9MX 001D + T [[2MX001D ‘S|dA8T 3SION DLM PaldIpald € [|8MY00ID + Z [[9MX004D + T [[2MY001D ‘S|A3T 3SION DIM Pa1dIpaid
S/w ‘wog e paads puim S/W ‘wog e paads puim
ST VT €T T 1T (013 6 8 L 9 S 14 € Gt VT €T T 1T 0T 6 8 L 9 S 14 €
. . . . . . . . . . . . 0z . . . . . . . . . . . . 0z
—
~
~
o — — m—— sz jer4
_ - - =~ -
~ ~
- o€ o€
~
7 - z z
— — L o - o
g € 2 se o
o @
o o
rov s For s
2 S[9A87 3SION D1/ P3Pl - GH == —
= o S[9Ae] 9SION DL paldipald - /H o
g Loy § S[9A87 3SION LM pajoipald - H—o— || g, &
- S[9AST 8SION DLM PaIJIPBId - 6TH =—d¢— = S|@Aa7 8SION 91/ paldipald - GH =
S[eAe7 8SION DM Pa1ipaLd - 8TH —F— S[oA97 9SION D LM Paldipald - yH ——
S|9A97 3SION 91/M Pa1dIpald - LTH =——O=— S|9AS7 3SION 1M P3IP3ld - EH =———tl—
- aur uoissaibay 9/g - (1ybiu) ZApuojopm 8TH — — | 09 = ou uoSIBne] 9SION SLM PRSI - eH —F— T 08
SIUIT 8SION Ve V'S - (1Biu) ZAIPUOIoM STH ﬂ_&_._ aon <M_m«m - #__ma e an mn - =
S 9SION OHM - (BIU) ZAjipuojiop 8TH "SI 9SION OHM - QUBIU) iBuereN g4
aur uoissalbay 9/g - ZAJIPUooM 8TH rss " aur uoissalbay 9/g - ibueleN gH I ss
SIWIT SSION V3 VS - ZAIlIPUO|IOM 8TH SIWIT 9SION V3 VS - iIBueseN gH
SIUIT 3SION OHM - ZAJlIPUOJIOM 8TH ST SION OHM - IBue.IeN 8H
09 09

91M MINGO'Z Z6WIN 19 moday
€ 1|18 MX001D + Z [|]9MX001D + T [[2MX001D ‘S|dA8T 3SION DLM PaldIpald

O1M MINGO'Z Z6IWIN 48 moday
€ [I9MX00ID + Z [|[dMX)00ID + T |[8MX001D ‘S|8A87] 8SION O1M Paldipald

SLR Consulting Australia Pty Ltd



Appendix B4

Assessment Graphs - Crookwell 1, Crookwell 2 and Crookwell 3 Wind Farm — Repower MM92, 2MW
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Appendix B4

Assessment Graphs - Crookwell 1, Crookwell 2 and Crookwell 3 Wind Farm — Repower MM92, 2MW
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Mitigated Operation Crookwell 1, Crookwell 2 and Crookwell 3- Vestas V90, 2MW
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Appendix B6
GE 2.5xl, 2.5MW
Assessment Summary Table Crookwell 1, Crookwell 2 and Crookwell 3-

Report Number 40-1952R1
Page 1 of 4

Noise Levels / Limits at winds speed, in m/s

10m

AGL 3 4 5 6 7 8 9 10

80m

AGL 6836 82 96 109 123 137
H8 Narangi - B/G Regression Line 254 243 241 248 262 281 30.6
H8 Narangi - SA EPA Noise Limits 350 350 350 350 350 350 356
H8 Narangi - WHO Noise Limits 450 450 450 450 450 45.0 450
H8 Narangi (night) - B/G Regression Line 237 219 213 218 232 253 280
H8 Narangi (night) - SA EPA Noise Limits 350 350 350 350 350 350 350
H8 Narangi (night) - WHO Noise Limits 45.0 450 45.0 450 45.0 45.0 45.0
H2 - Predicted WTG Noise Levels 315 330 330 320
H3 - Predicted WTG Noise Levels 309 325 326 315
H4 - Predicted WTG Noise Levels 29.1 306 306 29.6
H5 - Predicted WTG Noise Levels 295 311 311 301
H6 - Predicted WTG Noise Levels 295 310 311 30.0
H7 - Predicted WTG Noise Levels 29.1 30.8 308 2938
H8 - Predicted WTG Noise Levels 376 39.3 394 383
H18 Wollondilly2 - B/G Regression Line 302 288 281 282 288 30.0 315
H18 Wollondilly2 - SA EPA Noise Limits 352 350 350 350 350 350 365
H18 Wollondilly2 - WHO Noise Limits 450 450 450 450 450 45.0 450
H18 Wollondilly2 (night) - B/G Regression Line 28.2 2577 244 242 249 263 283
H18 Wollondilly2 (night) - SA EPA Noise Limits 350 350 350 350 350 350 350
H18 Wollondilly2 (night) - WHO Noise Limits 45.0 45.0 45.0 45.0 45.0 45.0 45.0
H17 - Predicted WTG Noise Levels 358 375 375 364
H18 - Predicted WTG Noise Levels 36.9 388 389 377
H19 - Predicted WTG Noise Levels 378 395 395 384
H20 Normaroo - B/G Regression Line 247 245 249 259 273 29.0 310
H20 Normaroo - SA EPA Noise Limits 350 350 350 350 350 350 36.0
H20 Normaroo - WHO Noise Limits 450 450 450 450 450 450 45.0
H20 Normaroo (night) - B/G Regression Line 228 221 222 231 244 263 286
H20 Normaroo (night) - SA EPA Noise Limits 350 350 350 350 350 350 350
H20 Normaroo (night) - WHO Noise Limits 45.0 450 450 450 450 45.0 45.0
H20 - Predicted WTG Noise Levels 379 39.0 39.0 381
H58 650 Woodhouslee Rd - B/G Regression Line 29.2 29.0 29.2 29.7 304 314 327
H58 650 Woodhouslee Rd - SA EPA Noise Limits 350 350 350 350 354 364 37.7
H58 650 Woodhouslee Rd - WHO Noise Limits 450 450 45.0 45.0 45.0 450 45.0
H58 650 Woodhouslee Rd (night) - B/G Regression Line 27.0 269 272 278 287 299 313
H58 650 Woodhouslee Rdo (night) - SA EPA Noise Limits 350 350 350 350 350 350 363
H58 650 Woodhouslee Rd (night) - WHO Noise Limits 45.0 450 450 450 450 45.0 45.0
H58 - Predicted WTG Noise Levels 355 375 375 364
H59 - Predicted WTG Noise Levels 36.3 382 383 371
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Appendix B6
GE 2.5xl, 2.5MW
Assessment Summary Table Crookwell 1, Crookwell 2 and Crookwell 3-

Report Number 40-1952R1
Page 2 of 4

Noise Levels / Limits at winds speed, in m/s

10m

AGL 3 4 5 6 7 8 9 10

80m

AGL 6836 82 96 109 123 137
H62 Cottonwood - B/G Regression Line 254 255 262 274 29.0 309 331
H62 Cottonwood - SA EPA Noise Limits 350 350 350 350 350 359 381
H62 Cottonwood - WHO Noise Limits 450 450 45.0 45.0 45.0 450 45.0
H62 Cottonwood (night) - B/G Regression Line 253 243 242 249 263 282 305
H62 Cottonwood (night) - SA EPA Noise Limits 350 350 350 350 350 350 355
H62 Cottonwood (night) - WHO Noise Limits 45.0 450 450 450 450 45.0 45.0
H60 - Predicted WTG Noise Levels 340 357 358 347
H61 - Predicted WTG Noise Levels 36.4 383 384 372
H62 - Predicted WTG Noise Levels 36.4 383 384 37.2
H64 Valdarmon Hill - B/G Regression Line 198 224 250 27.7 30.3 330 356
H64 Valdarmon Hill - SA EPA Noise Limits 350 350 350 350 353 380 406
H64 Valdarmon Hill - WHO Noise Limits 45.0 45.0 450 450 450 450 450
H64 Valdarmon Hilli (night) - B/G Regression Line 175 195 219 245 273 302 332
H64 Valdarmon Hill (night) - SA EPA Noise Limits 350 350 350 350 350 352 382
H64 Valdarmon Hill (night) - WHO Noise Limits 45.0 45.0 45.0 45.0 45.0 45.0 45.0
H64 - Predicted WTG Noise Levels 394 411 411 400
H65 - Predicted WTG Noise Levels 39.3 410 410 399
H66 Little Valel - B/G Regression Line 194 205 219 235 253 273 293
H66 Little Valel - SA EPA Noise Limits 350 350 350 350 350 350 350
H66 Little Valel - WHO Noise Limits 45,0 450 450 450 450 450 450
H66 Little Valel (night) - B/G Regression Line 152 158 170 18.7 209 235 26.3
H66 Little Valel (night) - SA EPA Noise Limits 350 350 350 350 350 350 350
H66 Little Valel (night) - WHO Noise Limits 450 450 450 450 450 45.0 45.0
H66 - Predicted WTG Noise Levels 39.9 419 420 4038
H67 - Predicted WTG Noise Levels 375 395 39.6 384
H70 Snowgums - B/G Regression Line 222 225 235 251 272 29.7 325
H70 Snowgums - SA EPA Noise Limits 350 350 350 350 350 350 375
H70 Snowgums - WHO Noise Limits 450 450 450 450 450 45.0 450
H70 Snowgums (night) - B/G Regression Line 147 159 179 203 233 265 30.1
H70 Snowgums (night) - SA EPA Noise Limits 350 350 350 350 350 350 351
H70 Snowgums (night) - WHO Noise Limits 45.0 45.0 45.0 450 45.0 45.0 45.0
H68 - Predicted WTG Noise Levels 36.2 378 379 368
H69 - Predicted WTG Noise Levels 38.0 39.7 398 387
H70 - Predicted WTG Noise Levels 375 388 388 378
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Appendix B6
GE 2.5xl, 2.5MW

Assessment Summary Table Crookwell 1, Crookwell 2 and Crookwell 3-

Report Number 40-1952R1
Page 30of 4

Noise Levels / Limits at winds speed, in m/s

10m

AGL 3 4 5 6 7 8 9 10

80m

AGL 6836 82 96 109 123 137
H71 Lyncross - B/G Regression Line 211 229 249 271 295 321 3438
H71 Lyncross - SA EPA Noise Limits 350 350 350 350 350 371 3938
H71 Lyncross - WHO Noise Limits 450 450 450 450 450 45.0 450
H71 Lyncross (night) - B/G Regression Line 142 164 191 221 253 287 322
H71 Lyncross (night) - SA EPA Noise Limits 350 350 350 350 350 350 372
H71 Lyncross (night) - WHO Noise Limits 45.0 450 450 450 450 45.0 45.0
H71 - Predicted WTG Noise Levels 340 354 354 344
H72 - Predicted WTG Noise Levels 33.0 343 343 334
H73 - Predicted WTG Noise Levels 319 332 332 322
H74 - Predicted WTG Noise Levels 265 275 275 26.7
H75 - Predicted WTG Noise Levels 269 279 278 270
H76 - Predicted WTG Noise Levels 250 26.0 26.0 253
H81 - Predicted WTG Noise Levels 280 295 296 286
H82 - Predicted WTG Noise Levels 30.0 314 314 304
H109 - Predicted WTG Noise Levels 285 30.1 302 29.1
H110 - Predicted WTG Noise Levels 213 225 225 218
H112 - Predicted WTG Noise Levels 225 236 237 229
H115 - Predicted WTG Noise Levels 232 243 243 236
H116 - Predicted WTG Noise Levels 235 246 246 238
H79 Leeston - B/G Regression Line 26.2 284 304 324 344 36.2 380
H79 Leeston - SA EPA Noise Limits 350 350 354 374 394 412 430
H79 Leeston - WHO Noise Limits 450 450 450 450 450 450 45.0
H79 Leeston (night) - B/G Regression Line 26.0 275 29.2 31.0 329 349 369
H79 Leeston (night) - SA EPA Noise Limits 350 350 350 360 379 399 419
H79 Leeston (night) - WHO Noise Limits 45.0 450 45.0 450 45.0 45.0 45.0
H63 - Predicted WTG Noise Levels 39.8 417 418 407
H79 - Predicted WTG Noise Levels 41.0 428 429 418
H80 - Predicted WTG Noise Levels 38.0 399 400 389
H106 Rosdale - B/G Regression Line 322 329 340 353 369 386 404
H106 Rosdale - SA EPA Noise Limits 372 379 390 403 419 436 454
H106 Rosdale - WHO Noise Limits 450 450 45.0 45.0 450 450 454
H106 Rosdale (night) - B/G Regression Line 316 319 326 337 352 369 387
H106 Rosdale (night) - SA EPA Noise Limits 36,6 369 37.6 387 40.2 419 437
H106 Rosdale (night) - WHO Noise Limits 45.0 450 450 450 450 45.0 45.0

H103 - Predicted WTG Noise Levels
H104 - Predicted WTG Noise Levels
H105 - Predicted WTG Noise Levels
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253 273 274 26.2
293 313 314 302
279 298 299 287



H106 - Predicted WTG Noise Levels
H107 - Predicted WTG Noise Levels
H108 - Predicted WTG Noise Levels
H113 - Predicted WTG Noise Levels
H114 - Predicted WTG Noise Levels

Appendix B6
GE 2.5xl, 2.5MW
Assessment Summary Table Crookwell 1, Crookwell 2 and Crookwell 3-

Report Number 40-1952R1
Page 4 of 4

Noise Levels / Limits at winds speed, in m/s

10m
AGL 3 4

80m
AGL

6.836

8.2
25.3
27.2
27.0
21.8
23.6

9.6
27.2
29.1
29.0
22.4
24.3

10.9
27.2
29.2
29.0
22.4
24.3

12.3
26.1
28.0
27.9
22.3
24.2

10

13.7
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Appendix B7
Vestas V90, 2MW
Assessment Summary Table Crookwell 1, Crookwell 2 and Crookwell 3-

Report Number 40-1952R1
Page 1 of 4

Noise Levels / Limits at winds speed, in m/s

10mAGL 3 4 5 6 7 8 9 10

80m AGL 684 82 9.6 109 123 137
H8 Narangi - B/G Regression Line 254 243 241 248 26.2 281 30.6 334
H8 Narangi - SA EPA Noise Limits 35.0 350 350 350 350 350 356 384
H8 Narangi - WHO Noise Limits 450 45.0 45.0 450 450 450 45.0 450
H8 Narangi (night) - B/G Regression Line 237 219 213 218 232 253 28.0 311
H8 Narangi (night) - SA EPA Noise Limits 350 350 350 350 350 350 350 36.1
H8 Narangi (night) - WHO Noise Limits 45.0 450 45.0 45.0 450 450 45.0 450
H2 - Predicted WTG Noise Levels 304 312 310 301 291
H3 - Predicted WTG Noise Levels 29.7 305 303 294 284
H4 - Predicted WTG Noise Levels 280 288 286 278 26.9
H5 - Predicted WTG Noise Levels 283 291 289 281 271
H6 - Predicted WTG Noise Levels 281 289 287 279 270
H7 - Predicted WTG Noise Levels 278 285 283 275 265
H8 - Predicted WTG Noise Levels 36.3 37.1 36.8 36.0 35.0
H18 Wollondilly2 - B/G Regression Line 30.2 288 281 282 288 30.0 315 334
H18 Wollondilly2 - SA EPA Noise Limits 352 350 350 350 350 350 365 384
H18 Wollondilly2 - WHO Noise Limits 450 45.0 45.0 450 450 450 45.0 450
H18 Wollondilly2 (night) - B/G Regression Line 282 257 244 242 249 263 283 308
H18 Wollondilly2 (night) - SA EPA Noise Limits 350 350 350 350 350 350 350 358
H18 Wollondilly2 (night) - WHO Noise Limits 45.0 450 45.0 450 45.0 45.0 450 45.0
H17 - Predicted WTG Noise Levels 346 354 351 342 332
H18 - Predicted WTG Noise Levels 352 360 356 346 338
H19 - Predicted WTG Noise Levels 36.4 371 369 36.0 35.0
H20 Normaroo - B/G Regression Line 247 245 249 259 273 29.0 31.0 332
H20 Normaroo - SA EPA Noise Limits 350 350 350 350 350 350 36.0 382
H20 Normaroo - WHO Noise Limits 450 450 450 450 450 450 450 450
H20 Normaroo (night) - B/G Regression Line 228 221 222 231 244 263 286 311
H20 Normaroo (night) - SA EPA Noise Limits 35.0 350 350 350 350 350 350 361
H20 Normaroo (night) - WHO Noise Limits 45.0 45.0 45.0 450 450 450 45.0 45.0
H20 - Predicted WTG Noise Levels 374 383 381 373 36.2
H58 650 Woodhouslee Rd - B/G Regression Line 292 290 29.2 29.7 304 314 327 341
H58 650 Woodhouslee Rd - SA EPA Noise Limits 350 350 350 350 354 364 377 391
H58 650 Woodhouslee Rd - WHO Noise Limits 450 450 45.0 450 45.0 450 450 45.0
H58 650 Woodhouslee Rd (night) - B/G Regression Line 27.0 269 272 278 287 299 313 329
H58 650 Woodhouslee Rdo (night) - SA EPA Noise Limits 350 350 350 350 350 350 36.3 379
H58 650 Woodhouslee Rd (night) - WHO Noise Limits 45.0 45.0 45.0 450 450 450 45.0 45.0
H58 - Predicted WTG Noise Levels 334 342 338 328 320
H59 - Predicted WTG Noise Levels 342 350 346 336 328
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Appendix B7
Vestas V90, 2MW
Assessment Summary Table Crookwell 1, Crookwell 2 and Crookwell 3-

Report Number 40-1952R1
Page 2 of 4

Noise Levels / Limits at winds speed, in m/s

10mAGL 3 4 5 6 7 8 9 10

80m AGL 684 82 96 109 123 137
H62 Cottonwood - B/G Regression Line 254 255 262 274 290 309 331 354
H62 Cottonwood - SA EPA Noise Limits 350 350 350 350 350 359 381 404
H62 Cottonwood - WHO Noise Limits 450 450 45.0 450 45.0 450 450 45.0
H62 Cottonwood (night) - B/G Regression Line 253 243 242 249 263 282 305 331
H62 Cottonwood (night) - SA EPA Noise Limits 350 350 350 350 350 350 355 381
H62 Cottonwood (night) - WHO Noise Limits 45.0 45.0 45.0 450 450 450 45.0 45.0
H60 - Predicted WTG Noise Levels 321 329 326 317 307
H61 - Predicted WTG Noise Levels 344 351 348 338 329
H62 - Predicted WTG Noise Levels 343 350 346 336 328
H64 Valdarmon Hill - B/G Regression Line 223 241 262 284 30.7 331 356 38.0
H64 Valdarmon Hill - SA EPA Noise Limits 350 350 350 350 357 381 406 430
H64 Valdarmon Hill - WHO Noise Limits 45.0 45.0 45.0 45.0 45.0 45.0 450 450
H64 Valdarmon Hilli (night) - B/G Regression Line 223 231 244 262 283 30.7 334 36.2
H64 Valdarmon Hill (night) - SA EPA Noise Limits 350 350 350 350 350 357 384 412
H64 Valdarmon Hill (night) - WHO Noise Limits 45.0 450 45.0 450 45.0 45.0 450 45.0
H64 - Predicted WTG Noise Levels 380 388 385 376 36.6
H65 - Predicted WTG Noise Levels 380 388 385 376 36.6
H66 Little Valel - B/G Regression Line 228 231 238 248 262 278 29.7 318
H66 Little Valel - SA EPA Noise Limits 35.0 350 350 350 350 350 350 36.8
H66 Little Valel - WHO Noise Limits 450 450 450 450 450 450 450 450
H66 Little Valel (night) - B/G Regression Line 211 205 206 214 229 249 274 301
H66 Little Valel (night) - SA EPA Noise Limits 35.0 350 350 350 350 350 350 351
H66 Little Valel (night) - WHO Noise Limits 45.0 45.0 45.0 450 450 450 45.0 45.0
H66 - Predicted WTG Noise Levels 379 386 382 372 364
H67 - Predicted WTG Noise Levels 357 364 36.0 350 34.2
H70 Snowgums - B/G Regression Line 246 243 248 260 278 300 326 354
H70 Snowgums - SA EPA Noise Limits 350 350 350 350 350 350 37.6 404
H70 Snowgums - WHO Noise Limits 450 45.0 45.0 450 450 450 45.0 450
H70 Snowgums (night) - B/G Regression Line 2000 20.0 209 225 247 274 304 337
H70 Snowgums (night) - SA EPA Noise Limits 350 350 350 350 350 350 354 387
H70 Snowgums (night) - WHO Noise Limits 45.0 450 45.0 450 45.0 45.0 450 45.0
H68 - Predicted WTG Noise Levels 350 358 356 347 337
H69 - Predicted WTG Noise Levels 36.7 375 372 363 353
H70 - Predicted WTG Noise Levels 370 378 377 368 357
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Appendix B7
Vestas V90, 2MW
Assessment Summary Table Crookwell 1, Crookwell 2 and Crookwell 3-

Report Number 40-1952R1
Page 30of 4

Noise Levels / Limits at winds speed, in m/s

10mAGL 3 4 5 6 7 8 9 10

80m AGL 684 82 96 109 123 137
H71 Lyncross - B/G Regression Line 241 249 262 279 299 322 347 373
H71 Lyncross - SA EPA Noise Limits 350 350 350 350 350 372 39.7 423
H71 Lyncross - WHO Noise Limits 45.0 45.0 45.0 450 450 450 45.0 450
H71 Lyncross (night) - B/G Regression Line 202 208 221 240 264 292 323 356
H71 Lyncross (night) - SA EPA Noise Limits 350 350 350 350 350 350 37.3 406
H71 Lyncross (night) - WHO Noise Limits 45.0 45.0 45.0 450 450 450 45.0 45.0
H71 - Predicted WTG Noise Levels 333 342 340 332 321
H72 - Predicted WTG Noise Levels 322 331 329 321 310
H73 - Predicted WTG Noise Levels 3.2 320 319 311 301
H74 - Predicted WTG Noise Levels 262 271 270 263 254
H75 - Predicted WTG Noise Levels 268 277 276 268 258
H76 - Predicted WTG Noise Levels 246 255 254 247 239
H81 - Predicted WTG Noise Levels 268 276 274 266 257
H82 - Predicted WTG Noise Levels 29.1 299 29.7 289 279
H109 - Predicted WTG Noise Levels 272 280 278 269 259
H110 - Predicted WTG Noise Levels 207 214 214 208 20.1
H112 - Predicted WTG Noise Levels 221 229 228 222 215
H115 - Predicted WTG Noise Levels 229 237 236 230 221
H116 - Predicted WTG Noise Levels 23.2 240 240 233 223
H79 Leeston - B/G Regression Line 26.2 284 304 324 344 362 38.0 3938
H79 Leeston - SA EPA Noise Limits 35.0 350 354 374 394 412 430 4438
H79 Leeston - WHO Noise Limits 450 450 450 450 450 450 450 450
H79 Leeston (night) - B/G Regression Line 26.0 275 29.2 310 329 349 369 389
H79 Leeston (night) - SA EPA Noise Limits 35.0 350 350 36.0 379 399 419 439
H79 Leeston (night) - WHO Noise Limits 45.0 450 45.0 45.0 450 450 45.0 450
H63 - Predicted WTG Noise Levels 380 387 383 374 365
H79 - Predicted WTG Noise Levels 39.6 403 40.0 39.0 381
HB80 - Predicted WTG Noise Levels 36.1 368 365 355 34.6
H106 Rosdale - B/G Regression Line 322 329 340 353 369 386 404 423
H106 Rosdale - SA EPA Noise Limits 372 379 390 403 419 436 454 473
H106 Rosdale - WHO Noise Limits 450 450 45.0 450 45.0 450 454 473
H106 Rosdale (night) - B/G Regression Line 316 319 326 337 352 369 387 407
H106 Rosdale (night) - SA EPA Noise Limits 366 369 37.6 387 40.2 419 437 457
H106 Rosdale (night) - WHO Noise Limits 45.0 45.0 45.0 450 450 450 45.0 457
H103 - Predicted WTG Noise Levels 234 241 237 227 219
H104 - Predicted WTG Noise Levels 271 278 274 264 256
H105 - Predicted WTG Noise Levels 255 26.2 258 248 240
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H106 - Predicted WTG Noise Levels
H107 - Predicted WTG Noise Levels
H108 - Predicted WTG Noise Levels
H113 - Predicted WTG Noise Levels
H114 - Predicted WTG Noise Levels

Appendix B7
Vestas V90, 2MW
Assessment Summary Table Crookwell 1, Crookwell 2 and Crookwell 3-

Report Number 40-1952R1
Page 4 of 4

Noise Levels / Limits at winds speed, in m/s

10m AGL 3 4

80m AGL

6.84

8.2

23.3
24.8
24.5
24.6
26.0

9.6

24.0
25.5
25.3
25.3
26.7

10.9
23.7
25.1
24.9
24.9
26.3

12.3
22.7
24.2
23.9
23.9
25.3

10

13.7
21.8
23.3
23.1
231
24.5
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Appendix B8
Vestas V100, 1.8 MW
Assessment Summary Table Crookwell 1, Crookwell 2 and Crookwell 3-

Report Number 40-1952R1
Page 1 of 4

Noise Levels / Limits at winds speed, in m/s

10m

AGL 3 4 5 6 7 8 9 10

80m

AGL 684 82 96 109 123 137
H8 Narangi - B/G Regression Line 254 243 241 248 262 281 30.6 334
H8 Narangi - SA EPA Noise Limits 350 350 350 350 350 350 356 384
H8 Narangi - WHO Noise Limits 450 45.0 450 450 450 450 450 450
H8 Narangi (night) - B/G Regression Line 237 219 213 218 232 253 280 311
H8 Narangi (night) - SA EPA Noise Limits 350 350 350 350 350 350 350 36.1
H8 Narangi (night) - WHO Noise Limits 45.0 450 45.0 450 450 450 450 450
H2 - Predicted WTG Noise Levels 299 30.7 307 301 294
H3 - Predicted WTG Noise Levels 29.1 299 298 294 287
H4 - Predicted WTG Noise Levels 274 282 281 276 26.9
H5 - Predicted WTG Noise Levels 277 285 284 279 273
H6 - Predicted WTG Noise Levels 275 282 282 277 271
H7 - Predicted WTG Noise Levels 270 277 277 273 26.7
H8 - Predicted WTG Noise Levels 36.5 372 372 369 365
H18 Wollondilly2 - B/G Regression Line 30.2 288 281 282 288 300 315 334
H18 Wollondilly2 - SA EPA Noise Limits 352 350 350 350 350 350 365 384
H18 Wollondilly2 - WHO Noise Limits 450 45.0 450 450 450 450 450 450
H18 Wollondilly2 (night) - B/G Regression Line 282 257 244 242 249 263 283 308
H18 Wollondilly2 (night) - SA EPA Noise Limits 350 350 350 350 350 350 350 358
H18 Wollondilly2 (night) - WHO Noise Limits 45.0 45.0 45.0 450 450 45.0 45.0 450
H17 - Predicted WTG Noise Levels 345 352 352 348 343
H18 - Predicted WTG Noise Levels 356 36.2 362 361 36.0
H19 - Predicted WTG Noise Levels 365 372 372 369 365
H20 Normaroo - B/G Regression Line 247 245 249 259 273 29.0 310 332
H20 Normaroo - SA EPA Noise Limits 350 350 350 350 350 350 36.0 382
H20 Normaroo - WHO Noise Limits 450 450 450 450 450 450 450 450
H20 Normaroo (night) - B/G Regression Line 228 221 222 231 244 263 286 311
H20 Normaroo (night) - SA EPA Noise Limits 350 350 350 350 350 350 350 361
H20 Normaroo (night) - WHO Noise Limits 45.0 45.0 450 450 450 450 45.0 45.0
H20 - Predicted WTG Noise Levels 372 381 380 373 363
H58 650 Woodhouslee Rd - B/G Regression Line 29.2 290 29.2 29.7 304 314 327 341
H58 650 Woodhouslee Rd - SA EPA Noise Limits 350 350 350 350 354 364 377 391
H58 650 Woodhouslee Rd - WHO Noise Limits 450 450 450 45.0 450 450 450 450
H58 650 Woodhouslee Rd (night) - B/G Regression Line 27.0 269 272 278 287 299 313 329
H58 650 Woodhouslee Rdo (night) - SA EPA Noise Limits 350 350 350 350 350 350 36.3 379
H58 650 Woodhouslee Rd (night) - WHO Noise Limits 45.0 45.0 450 450 450 450 45.0 450
H58 - Predicted WTG Noise Levels 332 338 338 337 336
H59 - Predicted WTG Noise Levels 339 345 345 344 343
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Appendix B8
Vestas V100, 1.8 MW
Assessment Summary Table Crookwell 1, Crookwell 2 and Crookwell 3-

Report Number 40-1952R1
Page 2 of 4

Noise Levels / Limits at winds speed, in m/s

10m

AGL 3 4 5 6 7 8 9 10

80m

AGL 6.84 82 96 109 123 137
H62 Cottonwood - B/G Regression Line 254 255 262 274 290 309 331 354
H62 Cottonwood - SA EPA Noise Limits 350 350 350 350 350 359 381 404
H62 Cottonwood - WHO Noise Limits 450 450 450 45.0 450 450 450 450
H62 Cottonwood (night) - B/G Regression Line 253 243 242 249 263 282 305 331
H62 Cottonwood (night) - SA EPA Noise Limits 350 350 350 350 350 350 355 381
H62 Cottonwood (night) - WHO Noise Limits 450 45.0 450 450 450 450 45.0 45.0
H60 - Predicted WTG Noise Levels 312 320 319 316 312
H61 - Predicted WTG Noise Levels 341 347 347 346 344
H62 - Predicted WTG Noise Levels 33.8 345 344 344 342
H64 Valdarmon Hill - B/G Regression Line 19.8 224 25 27.7 303 33 356 38.1
H64 Valdarmon Hill - SA EPA Noise Limits 350 350 350 350 353 380 406 431
H64 Valdarmon Hill - WHO Noise Limits 45.0 45.0 450 450 450 450 450 450
H64 Valdarmon Hilli (night) - B/G Regression Line 175 195 219 245 273 302 332 36.2
H64 Valdarmon Hill (night) - SA EPA Noise Limits 350 350 350 350 350 352 382 412
H64 Valdarmon Hill (night) - WHO Noise Limits 45.0 450 45.0 450 450 450 45.0 450
H64 - Predicted WTG Noise Levels 381 389 388 385 381
H65 - Predicted WTG Noise Levels 38.1 388 388 384 38.0
H66 Little Valel - B/G Regression Line 194 205 219 235 253 273 293 315
H66 Little Valel - SA EPA Noise Limits 350 350 350 350 350 350 350 365
H66 Little Valel - WHO Noise Limits 450 450 450 450 450 450 450 450
H66 Little Valel (night) - B/G Regression Line 152 158 170 187 209 235 263 294
H66 Little Valel (night) - SA EPA Noise Limits 350 350 350 350 350 350 350 350
H66 Little Valel (night) - WHO Noise Limits 450 45.0 450 450 450 450 45.0 45.0
H66 - Predicted WTG Noise Levels 383 389 389 389 389
H67 - Predicted WTG Noise Levels 356 36.2 362 362 36.2
H70 Snowgums - B/G Regression Line 222 225 235 251 272 297 325 355
H70 Snowgums - SA EPA Noise Limits 350 350 350 350 350 350 375 405
H70 Snowgums - WHO Noise Limits 450 45.0 450 450 450 450 450 450
H70 Snowgums (night) - B/G Regression Line 147 159 179 203 233 265 301 337
H70 Snowgums (night) - SA EPA Noise Limits 350 350 350 350 350 350 351 387
H70 Snowgums (night) - WHO Noise Limits 45.0 45.0 45.0 450 450 45.0 45.0 450
H68 - Predicted WTG Noise Levels 348 356 355 351 345
H69 - Predicted WTG Noise Levels 36.7 375 374 371 36.7
H70 - Predicted WTG Noise Levels 36.8 376 375 369 359
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Appendix B8
Vestas V100, 1.8 MW

Assessment Summary Table Crookwell 1, Crookwell 2 and Crookwell 3-

Report Number 40-1952R1
Page 30of 4

Noise Levels / Limits at winds speed, in m/s

10m

AGL 3 4 5 6 7 8 9 10

80m

AGL 6.84 82 96 109 123 137
H71 Lyncross - B/G Regression Line 211 229 249 271 295 321 348 375
H71 Lyncross - SA EPA Noise Limits 350 350 350 350 350 37.1 39.8 425
H71 Lyncross - WHO Noise Limits 45.0 45.0 450 450 450 450 450 450
H71 Lyncross (night) - B/G Regression Line 142 164 191 221 253 287 322 358
H71 Lyncross (night) - SA EPA Noise Limits 350 350 350 350 350 350 37.2 4038
H71 Lyncross (night) - WHO Noise Limits 450 45.0 450 450 450 450 45.0 45.0
H71 - Predicted WTG Noise Levels 329 337 336 330 321
H72 - Predicted WTG Noise Levels 317 325 324 318 309
H73 - Predicted WTG Noise Levels 30.6 315 314 308 2938
H74 - Predicted WTG Noise Levels 259 268 267 261 252
H75 - Predicted WTG Noise Levels 266 275 274 26.7 256
H76 - Predicted WTG Noise Levels 242 251 250 245 236
H81 - Predicted WTG Noise Levels 255 263 263 258 251
H82 - Predicted WTG Noise Levels 282 290 290 284 275
H109 - Predicted WTG Noise Levels 258 266 266 26.0 252
H110 - Predicted WTG Noise Levels 20.0 20.8 208 204 198
H112 - Predicted WTG Noise Levels 216 224 224 219 21.2
H115 - Predicted WTG Noise Levels 225 234 233 227 219
H116 - Predicted WTG Noise Levels 229 23.7 237 23.0 221
H79 Leeston - B/G Regression Line 26.2 284 304 324 344 362 380 398
H79 Leeston - SA EPA Noise Limits 350 350 354 374 394 412 43.0 448
H79 Leeston - WHO Noise Limits 450 450 450 450 450 450 450 450
H79 Leeston (night) - B/G Regression Line 26.0 275 29.2 310 329 349 369 389
H79 Leeston (night) - SA EPA Noise Limits 350 350 350 360 379 399 419 439
H79 Leeston (night) - WHO Noise Limits 45.0 450 45.0 450 450 450 450 450
H63 - Predicted WTG Noise Levels 382 388 388 387 386
H79 - Predicted WTG Noise Levels 40.3 409 409 40.8 407
HB80 - Predicted WTG Noise Levels 359 366 36.6 365 364
H106 Rosdale - B/G Regression Line 322 329 340 353 369 386 404 423
H106 Rosdale - SA EPA Noise Limits 372 379 39.0 403 419 436 454 473
H106 Rosdale - WHO Noise Limits 45.0 45.0 450 450 450 450 454 473
H106 Rosdale (night) - B/G Regression Line 316 319 326 337 352 369 387 407
H106 Rosdale (night) - SA EPA Noise Limits 36,6 369 37.6 387 40.2 419 437 457
H106 Rosdale (night) - WHO Noise Limits 450 45.0 450 450 450 450 45.0 457

H103 - Predicted WTG Noise Levels
H104 - Predicted WTG Noise Levels
H105 - Predicted WTG Noise Levels
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18.6 193 19.2 19.2 19.1
252 258 258 258 257
228 234 234 233 232



H106 - Predicted WTG Noise Levels
H107 - Predicted WTG Noise Levels
H108 - Predicted WTG Noise Levels
H113 - Predicted WTG Noise Levels
H114 - Predicted WTG Noise Levels

Appendix B8
Vestas V100, 1.8 MW
Assessment Summary Table Crookwell 1, Crookwell 2 and Crookwell 3-

Report Number 40-1952R1
Page 4 of 4

Noise Levels / Limits at winds speed, in m/s

10m
AGL 3 4

80m
AGL

6.84

8.2

219
22.4
219
21.8
23.6

9.6

22.6
23.1
225
22.4
24.3

10.9
225
23.1
225
22.4
24.3

12.3
22.3
23.0
224
22.3
24.2

10

13.7
22.1
22.9
22.3
221
24.0
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Appendix B9
Repower MM92, 2.05 MW
Assessment Summary Table Crookwell 1, Crookwell 2 and Crookwell 3-

Report Number 40-1952R1
Page 1 of 4

Noise Levels / Limits at winds speed, in m/s

10m

AGL 3 4 5 6 7 8 9 10

80m

AGL 684 82 9.6 109 123 137
H8 Narangi - B/G Regression Line 254 243 241 248 26.2 281 30.6 334
H8 Narangi - SA EPA Noise Limits 35.0 350 350 350 350 350 356 384
H8 Narangi - WHO Noise Limits 450 45.0 45.0 450 450 450 45.0 450
H8 Narangi (night) - B/G Regression Line 237 219 213 218 232 253 28.0 311
H8 Narangi (night) - SA EPA Noise Limits 350 350 350 350 350 350 350 36.1
H8 Narangi (night) - WHO Noise Limits 45.0 450 45.0 45.0 450 450 45.0 450
H2 - Predicted WTG Noise Levels 322 330 330 327 323
H3 - Predicted WTG Noise Levels 318 326 326 323 320
H4 - Predicted WTG Noise Levels 299 30.7 30.7 304 301
H5 - Predicted WTG Noise Levels 30.3 312 311 309 306
H6 - Predicted WTG Noise Levels 30.3 311 311 308 305
H7 - Predicted WTG Noise Levels 30.1 309 309 307 304
H8 - Predicted WTG Noise Levels 386 395 394 39.3 39.0
H18 Wollondilly2 - B/G Regression Line 30.2 288 281 282 288 30.0 315 334
H18 Wollondilly2 - SA EPA Noise Limits 352 350 350 350 350 350 365 384
H18 Wollondilly2 - WHO Noise Limits 450 45.0 45.0 450 450 450 45.0 450
H18 Wollondilly2 (night) - B/G Regression Line 282 257 244 242 249 263 283 308
H18 Wollondilly2 (night) - SA EPA Noise Limits 350 350 350 350 350 350 350 358
H18 Wollondilly2 (night) - WHO Noise Limits 45.0 450 45.0 450 45.0 45.0 450 45.0
H17 - Predicted WTG Noise Levels 368 376 376 374 371
H18 - Predicted WTG Noise Levels 382 390 39.0 39.0 389
H19 - Predicted WTG Noise Levels 388 396 39.6 394 39.2
H20 Normaroo - B/G Regression Line 247 245 249 259 273 29.0 31.0 332
H20 Normaroo - SA EPA Noise Limits 350 350 350 350 350 350 36.0 382
H20 Normaroo - WHO Noise Limits 450 450 450 450 450 450 450 450
H20 Normaroo (night) - B/G Regression Line 228 221 222 231 244 263 286 311
H20 Normaroo (night) - SA EPA Noise Limits 35.0 350 350 350 350 350 350 361
H20 Normaroo (night) - WHO Noise Limits 45.0 45.0 45.0 450 450 450 45.0 45.0
H20 - Predicted WTG Noise Levels 38.2 39.1 39.0 384 377
H58 650 Woodhouslee Rd - B/G Regression Line 292 290 29.2 29.7 304 314 327 341
H58 650 Woodhouslee Rd - SA EPA Noise Limits 350 350 350 350 354 364 377 391
H58 650 Woodhouslee Rd - WHO Noise Limits 450 450 45.0 450 45.0 450 450 45.0
H58 650 Woodhouslee Rd (night) - B/G Regression Line 27.0 269 272 278 287 299 313 329
H58 650 Woodhouslee Rdo (night) - SA EPA Noise Limits 350 350 350 350 350 350 36.3 379
H58 650 Woodhouslee Rd (night) - WHO Noise Limits 45.0 45.0 45.0 450 450 450 45.0 45.0
H58 - Predicted WTG Noise Levels 36.8 376 376 376 37.6
H59 - Predicted WTG Noise Levels 37.6 384 384 383 383
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AGL

80m
AGL

Appendix B9
Repower MM92, 2.05 MW
Assessment Summary Table Crookwell 1, Crookwell 2 and Crookwell 3-

Report Number 40-1952R1
Page 2 of 4

Noise Levels / Limits at winds speed, in m/s

6.84 8.2 9.6 10.9 123

10

13.7

H62 Cottonwood - B/G Regression Line

H62 Cottonwood - SA EPA Noise Limits

H62 Cottonwood - WHO Noise Limits

H62 Cottonwood (night) - B/G Regression Line
H62 Cottonwood (night) - SA EPA Noise Limits
H62 Cottonwood (night) - WHO Noise Limits

254 255 26.2 274 290 309 331
350 350 350 350 350 359 381
45.0 45.0 45.0 45.0 45.0 45.0 450
253 243 242 249 263 282 305
350 350 350 350 350 350 355
45.0 450 45.0 45.0 45.0 450 450

354
40.4
45.0
33.1
38.1
45.0

H60 - Predicted WTG Noise Levels
H61 - Predicted WTG Noise Levels
H62 - Predicted WTG Noise Levels

351 359 359 358
37.7 385 385 385
37.7 385 385 38.5

35.6
38.4
38.4

H64 Valdarmon Hill - B/G Regression Line

H64 Valdarmon Hill - SA EPA Noise Limits
H64 Valdarmon Hill - WHO Noise Limits

H64 Valdarmon Hilli (night) - B/G Regression Line

H64 Valdarmon Hill (night) - SA EPA Noise Limits

H64 Valdarmon Hill (night) - WHO Noise Limits

198 224 250 277 303 330 356
350 350 350 350 353 380 406
45.0 450 45.0 450 450 450 450
175 195 219 245 273 302 332
350 350 350 350 350 352 382
45.0 45.0 45.0 45.0 45.0 45.0 450

38.1
43.1
45.0
36.2
41.2
45.0

H64 - Predicted WTG Noise Levels
H65 - Predicted WTG Noise Levels

404 412 412 410
40.3 411 411 409

40.8
40.7

H66 Little Valel - B/G Regression Line

H66 Little Valel - SA EPA Noise Limits

H66 Little Valel - WHO Noise Limits

H66 Little Valel (night) - B/G Regression Line
H66 Little Valel (night) - SA EPA Noise Limits
H66 Little Valel (night) - WHO Noise Limits

19.4 205 219 235 253 273 293
350 350 350 350 350 350 350
45.0 45.0 45.0 450 450 450 450
152 158 170 187 209 235 263
350 350 350 350 350 350 350
45.0 45.0 45.0 45.0 45.0 45.0 450

31.5
36.5
45.0
29.4
35.0
45.0

H66 - Predicted WTG Noise Levels
H67 - Predicted WTG Noise Levels

41.3 421 421 421
38.9 39.7 39.7 39.7

42.1
39.7

H70 Snowgums - B/G Regression Line

H70 Snowgums - SA EPA Noise Limits

H70 Snowgums - WHO Noise Limits

H70 Snowgums (night) - B/G Regression Line
H70 Snowgums (night) - SA EPA Noise Limits
H70 Snowgums (night) - WHO Noise Limits

222 225 235 251 272 297 325
350 350 350 350 350 350 375
45.0 450 45.0 45.0 450 450 450
147 159 179 203 233 265 30.1
350 350 350 350 350 350 351
45.0 45.0 45.0 45.0 45.0 45.0 450

35.5
40.5
45.0
33.7
38.7
45.0

H68 - Predicted WTG Noise Levels
H69 - Predicted WTG Noise Levels
H70 - Predicted WTG Noise Levels

371 379 379 376
39.0 399 398 39.6
38.0 389 388 383

37.3
39.4
37.7
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Appendix B9
Repower MM92, 2.05 MW

Assessment Summary Table Crookwell 1, Crookwell 2 and Crookwell 3-

Report Number 40-1952R1
Page 30of 4

Noise Levels / Limits at winds speed, in m/s

10m

AGL 3 4 5 6 7 8 9 10

80m

AGL 684 82 96 109 123 137
H71 Lyncross - B/G Regression Line 211 229 249 271 295 321 348 375
H71 Lyncross - SA EPA Noise Limits 350 350 350 350 350 37.1 39.8 425
H71 Lyncross - WHO Noise Limits 45.0 45.0 45.0 450 450 450 45.0 450
H71 Lyncross (night) - B/G Regression Line 142 164 19.1 221 253 287 322 358
H71 Lyncross (night) - SA EPA Noise Limits 350 350 350 350 350 350 372 408
H71 Lyncross (night) - WHO Noise Limits 45.0 45.0 45.0 450 450 450 45.0 45.0
H71 - Predicted WTG Noise Levels 346 354 354 349 344
H72 - Predicted WTG Noise Levels 335 344 343 339 334
H73 - Predicted WTG Noise Levels 324 332 332 327 322
H74 - Predicted WTG Noise Levels 26.7 275 275 269 26.2
H75 - Predicted WTG Noise Levels 270 279 278 272 262
H76 - Predicted WTG Noise Levels 252 260 26.0 255 249
H81 - Predicted WTG Noise Levels 287 295 295 293 29.0
H82 - Predicted WTG Noise Levels 305 314 313 310 305
H109 - Predicted WTG Noise Levels 29.3 30.1 301 299 29.6
H110 - Predicted WTG Noise Levels 217 225 225 222 218
H112 - Predicted WTG Noise Levels 228 236 236 233 228
H115 - Predicted WTG Noise Levels 235 243 243 238 232
H116 - Predicted WTG Noise Levels 238 246 246 240 234
H79 Leeston - B/G Regression Line 26.2 284 304 324 344 362 38.0 3938
H79 Leeston - SA EPA Noise Limits 35.0 350 354 374 394 412 430 4438
H79 Leeston - WHO Noise Limits 450 450 450 450 450 450 450 450
H79 Leeston (night) - B/G Regression Line 26.0 275 29.2 310 329 349 369 389
H79 Leeston (night) - SA EPA Noise Limits 35.0 350 350 36.0 379 399 419 439
H79 Leeston (night) - WHO Noise Limits 45.0 450 45.0 45.0 450 450 45.0 450
H63 - Predicted WTG Noise Levels 411 419 419 419 418
H79 - Predicted WTG Noise Levels 42.2 43.0 430 429 429
HB80 - Predicted WTG Noise Levels 39.3 40.1 40.1 40.1 40.0
H106 Rosdale - B/G Regression Line 322 329 340 353 369 386 404 423
H106 Rosdale - SA EPA Noise Limits 372 379 390 403 419 436 454 473
H106 Rosdale - WHO Noise Limits 450 450 45.0 450 45.0 450 454 473
H106 Rosdale (night) - B/G Regression Line 316 319 326 337 352 369 387 407
H106 Rosdale (night) - SA EPA Noise Limits 366 369 37.6 387 40.2 419 437 457
H106 Rosdale (night) - WHO Noise Limits 45.0 45.0 45.0 450 450 450 45.0 457

H103 - Predicted WTG Noise Levels
H104 - Predicted WTG Noise Levels
H105 - Predicted WTG Noise Levels
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291 299 299 299 299



H106 - Predicted WTG Noise Levels
H107 - Predicted WTG Noise Levels
H108 - Predicted WTG Noise Levels
H113 - Predicted WTG Noise Levels
H114 - Predicted WTG Noise Levels

Appendix B9
Repower MM92, 2.05 MW
Assessment Summary Table Crookwell 1, Crookwell 2 and Crookwell 3-

Report Number 40-1952R1
Page 4 of 4

Noise Levels / Limits at winds speed, in m/s

10m
AGL 3 4

80m
AGL

6.84

8.2

26.5
28.4
28.1
28.0
29.5

9.6

27.3
29.2
29.0
28.8
30.3

10.9
27.3
29.2
28.9
28.8
30.3

12.3
27.3
29.2
28.9
28.7
30.2

10

13.7
27.2
29.2
28.9
28.7
30.2
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Appendix B10
Mitigated Operation Vestas V90, 2.0 MW
Assessment Summary Table Crookwell 1, Crookwell 2 and Crookwell 3-

Report Number 40-1952R1
Page 1 of 4

Noise Levels / Limits at winds speed, in m/s

10mAGL 3 4 5 6 7 8 9 10

80m AGL 684 82 9.6 109 123 137
H8 Narangi - B/G Regression Line 254 243 241 248 26.2 281 30.6 334
H8 Narangi - SA EPA Noise Limits 35.0 350 350 350 350 350 356 384
H8 Narangi - WHO Noise Limits 450 45.0 45.0 450 450 450 45.0 450
H8 Narangi (night) - B/G Regression Line 237 219 213 218 232 253 28.0 311
H8 Narangi (night) - SA EPA Noise Limits 350 350 350 350 350 350 350 36.1
H8 Narangi (night) - WHO Noise Limits 45.0 450 45.0 45.0 450 450 45.0 450
H2 - Predicted WTG Noise Levels 30.1 309 307 299 29.0
H3 - Predicted WTG Noise Levels 294 30.2 300 29.2 284
H4 - Predicted WTG Noise Levels 278 28.6 285 277 26.9
H5 - Predicted WTG Noise Levels 281 289 288 280 27.2
H6 - Predicted WTG Noise Levels 28.0 288 286 279 270
H7 - Predicted WTG Noise Levels 276 283 282 274 26.6
H8 - Predicted WTG Noise Levels 36.0 36.7 36.5 357 349
H18 Wollondilly2 - B/G Regression Line 30.2 288 281 282 288 30.0 315 334
H18 Wollondilly2 - SA EPA Noise Limits 352 350 350 350 350 350 365 384
H18 Wollondilly2 - WHO Noise Limits 450 45.0 45.0 450 450 450 45.0 450
H18 Wollondilly2 (night) - B/G Regression Line 282 257 244 242 249 263 283 308
H18 Wollondilly2 (night) - SA EPA Noise Limits 350 350 350 350 350 350 350 358
H18 Wollondilly2 (night) - WHO Noise Limits 45.0 450 45.0 450 45.0 45.0 450 45.0
H17 - Predicted WTG Noise Levels 336 343 343 336 330
H18 - Predicted WTG Noise Levels 338 344 344 339 336
H19 - Predicted WTG Noise Levels 353 360 359 353 348
H20 Normaroo - B/G Regression Line 247 245 249 259 273 29.0 31.0 332
H20 Normaroo - SA EPA Noise Limits 350 350 350 350 350 350 36.0 382
H20 Normaroo - WHO Noise Limits 450 450 450 450 450 450 450 450
H20 Normaroo (night) - B/G Regression Line 228 221 222 231 244 263 286 311
H20 Normaroo (night) - SA EPA Noise Limits 35.0 350 350 350 350 350 350 361
H20 Normaroo (night) - WHO Noise Limits 45.0 45.0 45.0 450 450 450 45.0 45.0
H20 - Predicted WTG Noise Levels 36.3 371 371 365 358
H58 650 Woodhouslee Rd - B/G Regression Line 292 290 29.2 29.7 304 314 327 341
H58 650 Woodhouslee Rd - SA EPA Noise Limits 350 350 350 350 354 364 377 391
H58 650 Woodhouslee Rd - WHO Noise Limits 450 450 45.0 450 45.0 450 450 45.0
H58 650 Woodhouslee Rd (night) - B/G Regression Line 27.0 269 272 278 287 299 313 329
H58 650 Woodhouslee Rdo (night) - SA EPA Noise Limits 350 350 350 350 350 350 36.3 379
H58 650 Woodhouslee Rd (night) - WHO Noise Limits 45.0 45.0 45.0 450 450 450 45.0 45.0
H58 - Predicted WTG Noise Levels 333 340 337 327 319
H59 - Predicted WTG Noise Levels 341 348 344 335 327
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Appendix B10
Mitigated Operation Vestas V90, 2.0 MW
Assessment Summary Table Crookwell 1, Crookwell 2 and Crookwell 3-

Report Number 40-1952R1
Page 2 of 4

Noise Levels / Limits at winds speed, in m/s

10m AGL 3 4 5 6 7 8 9 10

80m AGL 684 82 96 109 123 137
H62 Cottonwood - B/G Regression Line 254 255 262 274 290 309 331 354
H62 Cottonwood - SA EPA Noise Limits 350 350 350 350 350 359 381 404
H62 Cottonwood - WHO Noise Limits 450 450 45.0 450 45.0 450 450 45.0
H62 Cottonwood (night) - B/G Regression Line 253 243 242 249 263 282 305 331
H62 Cottonwood (night) - SA EPA Noise Limits 350 350 350 350 350 350 355 381
H62 Cottonwood (night) - WHO Noise Limits 45.0 45.0 45.0 450 450 450 45.0 45.0
H60 - Predicted WTG Noise Levels 317 324 322 313 305
H61 - Predicted WTG Noise Levels 341 349 345 336 328
H62 - Predicted WTG Noise Levels 340 348 344 335 327
H64 Valdarmon Hill - B/G Regression Line 19.8 224 250 27.7 30.3 330 356 381
H64 Valdarmon Hill - SA EPA Noise Limits 350 350 350 350 353 380 406 431
H64 Valdarmon Hill - WHO Noise Limits 45.0 45.0 45.0 45.0 45.0 45.0 450 450
H64 Valdarmon Hilli (night) - B/G Regression Line 175 195 219 245 273 302 332 36.2
H64 Valdarmon Hill (night) - SA EPA Noise Limits 350 350 350 350 350 352 382 412
H64 Valdarmon Hill (night) - WHO Noise Limits 45.0 450 45.0 450 45.0 45.0 450 45.0
H64 - Predicted WTG Noise Levels 36.7 375 373 36.6 359
H65 - Predicted WTG Noise Levels 365 372 37.0 364 357
H66 Little Valel - B/G Regression Line 194 205 219 235 253 273 293 315
H66 Little Valel - SA EPA Noise Limits 35.0 350 350 350 350 350 350 365
H66 Little Valel - WHO Noise Limits 450 450 450 450 450 450 450 450
H66 Little Valel (night) - B/G Regression Line 152 158 17.0 18.7 209 235 26.3 294
H66 Little Valel (night) - SA EPA Noise Limits 35.0 350 350 350 350 350 350 350
H66 Little Valel (night) - WHO Noise Limits 45.0 45.0 45.0 450 450 450 45.0 45.0
H66 - Predicted WTG Noise Levels 378 385 382 372 364
H67 - Predicted WTG Noise Levels 353 360 356 34.6 339
H70 Snowgums - B/G Regression Line 222 225 235 251 272 297 325 355
H70 Snowgums - SA EPA Noise Limits 350 350 350 350 350 350 375 405
H70 Snowgums - WHO Noise Limits 450 45.0 45.0 450 450 450 45.0 450
H70 Snowgums (night) - B/G Regression Line 147 159 179 203 233 265 301 337
H70 Snowgums (night) - SA EPA Noise Limits 350 350 350 350 350 350 351 387
H70 Snowgums (night) - WHO Noise Limits 45.0 450 45.0 450 45.0 45.0 450 45.0
H68 - Predicted WTG Noise Levels 329 336 336 331 327
H69 - Predicted WTG Noise Levels 347 354 353 347 341
H70 - Predicted WTG Noise Levels 356 36.3 363 358 35.1
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Appendix B10
Mitigated Operation Vestas V90, 2.0 MW
Assessment Summary Table Crookwell 1, Crookwell 2 and Crookwell 3-

Report Number 40-1952R1
Page 30of 4

Noise Levels / Limits at winds speed, in m/s

10m AGL 3 4 5 6 7 8 9 10

80m AGL 684 82 96 109 123 137
H71 Lyncross - B/G Regression Line 211 229 249 271 295 321 348 375
H71 Lyncross - SA EPA Noise Limits 350 350 350 350 350 37.1 39.8 425
H71 Lyncross - WHO Noise Limits 45.0 45.0 45.0 450 450 450 45.0 450
H71 Lyncross (night) - B/G Regression Line 142 164 19.1 221 253 287 322 358
H71 Lyncross (night) - SA EPA Noise Limits 350 350 350 350 350 350 372 408
H71 Lyncross (night) - WHO Noise Limits 45.0 45.0 45.0 450 450 450 45.0 45.0
H71 - Predicted WTG Noise Levels 323 330 330 324 317
H72 - Predicted WTG Noise Levels 31.3 321 320 314 307
H73 - Predicted WTG Noise Levels 304 311 311 305 298
H74 - Predicted WTG Noise Levels 257 264 264 259 253
H75 - Predicted WTG Noise Levels 262 270 270 264 257
H76 - Predicted WTG Noise Levels 243 251 251 245 238
H81 - Predicted WTG Noise Levels 26.1 268 26.7 261 255
H82 - Predicted WTG Noise Levels 284 292 291 285 2738
H109 - Predicted WTG Noise Levels 265 273 271 264 257
H110 - Predicted WTG Noise Levels 203 21.0 210 206 20.1
H112 - Predicted WTG Noise Levels 218 225 225 221 214
H115 - Predicted WTG Noise Levels 228 235 235 229 221
H116 - Predicted WTG Noise Levels 23.0 238 23.7 231 224
H79 Leeston - B/G Regression Line 26.2 284 304 324 344 362 38.0 3938
H79 Leeston - SA EPA Noise Limits 35.0 350 354 374 394 412 430 4438
H79 Leeston - WHO Noise Limits 450 450 450 450 450 450 450 450
H79 Leeston (night) - B/G Regression Line 26.0 275 29.2 310 329 349 369 389
H79 Leeston (night) - SA EPA Noise Limits 35.0 350 350 36.0 379 399 419 439
H79 Leeston (night) - WHO Noise Limits 45.0 450 45.0 45.0 450 450 45.0 450
H63 - Predicted WTG Noise Levels 373 380 377 369 36.2
H79 - Predicted WTG Noise Levels 382 389 386 377 369
HB80 - Predicted WTG Noise Levels 357 364 36.0 351 344
H106 Rosdale - B/G Regression Line 322 329 340 353 369 386 404 423
H106 Rosdale - SA EPA Noise Limits 372 379 390 403 419 436 454 473
H106 Rosdale - WHO Noise Limits 450 450 45.0 450 45.0 450 454 473
H106 Rosdale (night) - B/G Regression Line 316 319 326 337 352 369 387 407
H106 Rosdale (night) - SA EPA Noise Limits 366 369 37.6 387 40.2 419 437 457
H106 Rosdale (night) - WHO Noise Limits 45.0 45.0 45.0 450 450 450 45.0 457
H103 - Predicted WTG Noise Levels 228 235 232 223 216
H104 - Predicted WTG Noise Levels 26.7 274 27.0 261 254
H105 - Predicted WTG Noise Levels 249 256 253 244 238
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H106 - Predicted WTG Noise Levels
H107 - Predicted WTG Noise Levels
H108 - Predicted WTG Noise Levels
H113 - Predicted WTG Noise Levels
H114 - Predicted WTG Noise Levels

Appendix B10
Mitigated Operation Vestas V90, 2.0 MW
Assessment Summary Table Crookwell 1, Crookwell 2 and Crookwell 3-

Report Number 40-1952R1
Page 4 of 4

Noise Levels / Limits at winds speed, in m/s

10m AGL 3 4 5 6

80m AGL 6.84 8.2
22.6
24.1
23.8
24.0
25.0

9.6

23.3
24.8
24.5
24.6
25.7

10.9
23.1
24.5
24.3
24.4
25.5

12.3
22.3
23.7
23.4
23.6
24.6

10

13.7
21.5
23.0
22.8
22.9
24.0
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Appendix C
IEC 61400-11 WTG Manufacturer Sound Data
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IEC 61400-11 WTG Manufacturer Sound Data
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The order from Vestas Wind Systems A/S dated 2005-05-04 required WINDTEST Kaiser-
Wilhelm-Koog GmbH (WINDTEST) to carry out acoustic noise measurements on the wind
turbine generator system (WTGS or ‘turbine’) V90-2MW VCS (Mode 0) of hub height 105 m
near Porep in the region of Prignitz, Germany. From this, the sound power level, relevant for
noise propagation calculations, of the noise emitted from the turbine at different wind speeds,
and frequency spectra of the same, was also o be determined,

1 Scope

The results given in this report relate only to this WTGS.

2 Method

2.1  Measurement procedures

All measurements and analysis described in this report were done in accordance with the
IEC 61400-11: Wind turbine generator systems — Part 11 Acoustic noise measurement
techniques, Ed. 2 [IEC 61400-11] using Method 1 as outlined in 7.3.1.1 *Method 1.
determination of the wind speed from the electric output and the power curve”. In this report the
sound power level and the tonality are given in the range of wind speeds from 5 to 8 "/; at a
height of 10 m.

Note: A measured power curve for the turbine was provided by the customer for purposes of
converting the measured turbine power output into the standardised wind speed. This power
curve is given in the Annex.

2.2 Measurement object

Table 1 shows the characteristics of the measured WTGS. The remaining characteristics can be
found in the manufacturer’s certificate included in the Annex.

Table 1: Characteristics of the measured WTGS

parameter Value

manufacturer Vestas Wind Systems A/S
type V90-2MW VCS (Mode 0)
turbine serial no. 19702

site Porep

hub-height above ground 105 m

rotor diameter 90 m

distance middle of tower to middle of blade flange |4,44 m

power control (pitch/stall) Pitch and VCS

2.3 Course of the measurements

The total measurement period lasted from 2005-08-09 12:00 h until 2005-08-09 20:30 h and
from 2005-08-10 8:30 h until 2005-08-10 16:30 h. Buring this time the measured wind speed
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ranged from 4.2 to 7.9 m/s at a height of 10 m. The real electrical power output of the turbine
ranged between 465 and 1996 kW. The turbine was running continuously during the operating
noise measurements.

The sound pressure level was measured with a microphone on an acoustically hard board and
fed into a sound level meter which then calculated A-weighted equivalent 1-second average
values which were then acquired by the measurement system. Non-acoustic data were sampled
and acquired by the measurement with a sampling rate of 1 Hz. Time periods, where there were
intermittent background noise of a significant nature, e.g. passing cars, planes flying over, rain
etc., were marked accordingly during the measurements, and were omitted in the later
evaluation. If there were random and reoccurring disturbances, which could not be marked
during the measurement, a later state correction by means of a comparison with the DAT-
recording was done.

The wind turbine generator system is sited in farmland. The surface roughness length for this
measurement is assumed to be 0.05 m. The microphone position was chosen to minimise the
effect of buildings, trees or bushes in the surrounding area of the wind turbine generator
system, which might have had an influence on the measurement results. The conditions comply
with free field behaviour over a reflecting plane.

During the noise measurements the meteorological conditions given in Table 2 were prevailing.

Table 2: Prevailing meteorological conditions during the measurements

barometric pressure at 2 m height above | 998

ground [hPa]

air temperature at 2 m height above 12

ground [°C]

prevailing wind direction W

range of wind direction 250 - 265
weather conditions cloudy and dry
Turbulence intensity at 10 m height above | 20,8

ground [%]

2.4 Measuring equipment

The measuring equipment used is listed in the Annex. This equipment is tested regularly
according to [IEC 61400-11] to ensure a high degree of measurement accuracy as well as
security of data. The complete acoustic measurement system was checked before and after the
measurements using an acoustic calibrator (B&K 4231).

2.5 Position of microphone

The microphone was placed according to [IEC 61400-11]. The distance from the turbine to the
reference measuring point, Re = 150 m, was chosen {aking local circumstances into account.
The height of the microphone with respect to the bottom of the turbine foundation was 0 m.
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3 Measurement results

3.1 Determination of directivity

As no significant directivity was ascertained the reference measurement position was chosen to
be directly downwind of the turbine. This ensured worst case sound propagation conditions
were taken into account.

3.2 Sound pressure level

The microphone converts the sound pressure into a continuous analogue signal which is then
fed to a sound level meter. The resulting dB value, Laeg, together with the status, the wind speed
at a height of 10 m, WS, and the real power output of the turbine, P, all recorded by the
measurement system, is plotted against time in a graph given in the Annex. Here it can be seen
at which points in time the turbine is switched on and off and provides an overview of the
background noise in relation fo the operating noise recorded by the measurement system over
the whole period of the measurement. As can be seen, data was captured continuously
throughout the whole measurement period. Non-normal background noises occurring in the
measurement period, e.g. from aircraft or traffic, were marked during data acquisition to enable
their easy omission in the evaluation to follow. The state signal is used to differentiate between
periods when the turbine is running and when it is stopped. State = 7 depicts a running turbine,
state = 0.5 depicts a siopped turbine, and sfafe = 0 marks the data {0 be omitted in the
evaluation.

The noise produced by the turbine alone Laeqc at wind speeds of 5, 6, 7 and 8 m/s is then
determined by converting the dB levels of background and in-service noise to intensities,
performing a subtraction and converting back again to dB. In order to determine this, regression
curves of the measured sound pressure leval with the turbine both running and stopped, plotied
with respect to the standardised wind speed at a height of 10 m are required. The wind speed
measured during the background noise measurement is muitiplied by the factor x, which is
defined as the following:

where,
V. is the standardised wind speed

V, is the measured wind speed.

For this measurement, x = 1,12.

The resuits of this regression analysis are given in the Annex. All relevant sound pressure level
values are given in the annex.

Remarks: The data have been analysed using a fourth order regression because this is the
best fitting approximation through all the relevant data points. Furthermore there are no
measurement values in the 9 m/s and 10 m/s wind classes.
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3.3  Sound power level of the turhine

in accordance with [IEC 61400-11] the sound power level L, of the turbine in dB is derived

from the corrected sound pressure level L, ., at wind speeds between 6 and 10 m/s at a
height of 10 m, using the following formuia:

LH’A,k =L,

. . 2
s +10.1g(uj

0

eq, o,k

where, 6 dB is the correction due to the doubled sound pressure sensed by the microphone
caused by coherent interference at the acoustically hard board.

2
10 - lg(ﬁgﬁj =the ratio in dB of the surface area of a sphere having the radius R,

9
to the reference surface area of

where,
Sy =1 m?

Ro= (R + Y (H -,
R, = distance between tower centre and microphone position

d = distance between tower centre and rotor flange middie point
H = hub-height above ground level
h,= height of microphone

The following results are given in the Annex:

e A graph showing regressions through all the measured wind turbine sound data Laeq and
hackground noise data L.

e A plot of the background corrected normalised values of Ly, against the standardised
wind speed.

s A plot of Laeg and L, against measured wind speed.
* Aplot of Laeq against power.

+ A plot of pitch angle against power.

» A plot of rotor speed against power.

+ Atime plot of the measurement.

For the VO0-2MW VCS (Mode 0) in the present configuration the real power output and the
apparent sound power levels are given in table 4.

3.4 Tonal and frequency analyses

In accordance with the technical guideline [IEC 61400-11] a tonal analysis has to be carried out.
The frequency spectrum of the noise, which is measured on the acoustically hard board, is
determined on the basis of a narrow band analysis by means of the FFT-analyser B&K 2144,
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This analysis was performed after the measurements using the audio signal recorded on a DAT-
recorder.

The resuits of the tonal analysis of the V80-2MW VCS (Mode 0) according to [IEC 61400-11]
are given in table 4.

3.5 One-third octave analysis

The A-weighted sound spectra at all the integer wind speeds are given in the Annex.

3.6 Uncertainties

3.6.1 Sound power level

The result of the sound power level measurement is subject to uncertainties which are due to
the environment, meteorological conditions and the measurement system. For these
measurements all the type B measurement uncertainty components as specified in the technical
guideline [IEC 61400-11] are given in Table 3. For all of the type B uncertainties mentioned
here, a rectangular distribution of possible values is assumed for simplicily with a range
described as “ta”. The standard deviation for such a distribution is:

a
U=—=
3
Tabie 3: Type B measurement uncertainty components
Component Range Uncertainty
[dB] {standard
deviation) [dB]
Calibration, U, +0,2 0,12
Chain of acoustic measurement instruments, /,, +0,4 0,23
Acoustically hard board, U, +0,5 0,29
Distance measurement, U, +0,1 0,06
Acoustic impedance of air, U 0,2 0,12
Meteorological variation (including turbulence), U, *0,7 0,40
Wind speed derived from the power curve, U,, +0,3 0,17
Wind direction, U, +0,5 0,29
-y 2 0,44
2.Un
i=1
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The error in the background correction U/,, in dB has been calculated for each integer wind
speed as follows:

Uss = g — 10+ log(10%+4vt — 100100300

where U, is the error in the background noise in dB defined as follows:

vi
(= )
_ n n,est
UHG -

N,-2
where:
Y, =measured sound pressure level of background noise in dB
Yoest = estimated sound pressure level of background noise from the regression analysis
indB
N, = number of background noise measurement values in the wind speed bin

corresponding to the integer wind speed.

The combined measurement uncertainty U, relating to the sound power level L, is
calculated as folfows:

§
U, = \/Uj+ U + .Uy
i=1

where:
U _ z(-y_ye’sl)z
Il -
N -2
where:
v =measured sound pressure level of total noise (operating plus background) in dB
Vest = gstimated sound pressure level of total noise from the regression analysis in dB
N =number of total noise measurement values in the wind speed bin corresponding

to the integer wind speed.
Allvalues for U, Uy, and U,. are given in the annex.
3.6.2 One-third octave band spectra

The uncertainty in the one-third octave band spectra is given in the Annex for all the third octave
hands.
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3.6.3 Tonality analysis

The uncertainty in the tonality is given in the Annex for all the given tones.

4 Summary

As ordered by Vestas Wind Systems A/S, DK-6950 Ringkoebing, WINDTEST Kaiser-Wilhelm-
Koog GmbH took measurements of the acoustic noise emissions on the WTGS VO0-2MW VCS
{(Made 0} with a hub height of 105 m.

All measurements and analyses of the sound power level and tonality described in this report
were made on the basis of the technical guideline [IEC 61400-11]. The analysis of the sound
power level was carried out using the standardised wind speed which was calculated from the
certified, measured power curve provided by the customer (see Annex).

The data on the WTGS V80-2MW VCS (Mode 0) have heen evaluated by using a fourth order
regression because this is the best fitting approximation over ali relevant points.

The results of this measurement are given in table 4.

Table 4: Summary of resuits

wind speed in 10 m height [m/s] 5 6 7 8 9" 10"

electrical power output calculated from 661 1149 1635 1949
the power curve [kKW]

measured pitch angle [degrees] -2.0 -2.1 -1.6 -1.5 - -
measured rotor speed [min’'] 13.1 14.7 14.9 14.9 - -
sound power level [dB] 98.2 102.4 103.6 103.9 - -

combined uncertainty in the sound power

Jevel, U [dB] 1.0 0.8 0.8 0.9 - -
tonality, ALy [dB] 592 | -15659 | -12.77 | -13.45 - -
tonal audibifity, AL,  [dB] 347 | -13.23 | -10.57 | -11.22 - -

frequency of the most prevalent tone [Hz] - - - -

" There are no values in this hin

It is assured that this report has been drawn up impartially in accordance with state-of-
the-art science and technology and with best kriowledge and conscience.
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5 List of employed symbols and abbreviations

d - distance from rotor centre to tower axis m
D - rotor diameter m
ALy ik - tonality of the j th' spectrum at 'k th’ wind speed, where j = 1 to 12 and

k=6,7,8,9 10 dB
Al - energetic average of the 12 ALy, jx dB
Abak - tonal audibility dB
f - frequency of the tone Hz
fe - centre frequency of critical band Hz
H - height of rotor centre (horizontal axis turhine} or height of rotor

equatorial plane (vertical axis turbine) above local ground near the

wind turbine m
ha - location point height (in measurement equal to microphone height) m
K - the ratio between standardised wind speed and measured wind speed -
Lsorle - A or C-weighted sound pressure level dB
Laeqik - equivalent continuous A-weighted sound pressure level, where Kk =

6,7,8,9 10 dB
Laeqck - equivalent continuous A-weighted sound pressure level corrected for

background noise at each integer wind speed and corrected to reference

conditions, where k=6,7, 8, 9, 10 dB
Ln - equivalent continucus sound pressure level level of the background

noise dB
Lo - sound pressure level dB
Lonjx - sound pressure level of masking noise within a critical band in the *j th’

spectrum at the 'k th’ wind speed, wherej=1to12andk=6,7,8,9, 10dB
Lenavgjk - average of analysis bandwidth sound pressure levels of masking noise

in the j th’ spectrum at the ‘k th' wind speed, where j= 1o 12 and k =

6,7,8,9 10 dB
Lptjx - sound pressure level of the tone or tones in the 'j th’ spectrum at the

‘k th’ wind speed, wherej=1to12andk=6,7,8, 9, 10 dB
Ls - equivalent continuous sound pressure level of only wind turbine noise  dB
Ls+n - equivalent continuous sound pressure level of combined wind turbine

and background noise dB
Lwax - apparent sound power level, where k=6,7, 8, 9, 10 dB
N - Number of measured values -
Pw - effective electrical power kw
Ro - reference distance m
R; - slant distance from rotor centre {o actual measurement position m
So - reference area, Sg = 1 m? m
U., Us - Uncertainty components dB
Ue - Total uncertainty dB
Une Error in the background noise dB
Vi - derived wind speed from power curve m/s
Vs - standardised wind speed /s
WTGS - wind turbine generator system -
y - measured sound pressure fevel of operating plus background noise dB
Yest - estimated sound pressure level of operating plus background noise from the

regression analysis dB
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Annex 1: Measuring equipment used
Beschreibung Fabrikat WT NrJSerNr. . Kal, am Eichmlg' M | Einsatz
. , Typlype BT stock number/serial standardisatio
dascription supplier d cal. on tsed
unmber n
Akustischer Kalibrator Brtel & Kjar 4231 WT 300056602 (2342985) - - x
acotistic calibrator
Mtkrofan Broet & Kjer 4188 20 WT 300056502 (2304153) - 31.12.2008 x
micrephone
Vorverstirker Brtel & Kjeee zc 0030 Zu WT 300056502 . 31.12.2006 x
preamp .
Mikeofonkabel Briel & Kjar AO 0580 2t WT 300056502 . 31.12.2006 X
microphone cable
Handschallpegelmessen Briel & Kjeer 238 WT 300056502 (2337750) ; 31.12.2006 X
decibel meter
l’l'{n]alml{l(!sclpmn Broel & Kjeer UA 0237 R ) _ M
primary wind shield
Sekmldhnn’n[lsc!.m'm WINDTEST . WT 300038200 . i x
secondary wind shield
DAT-Rekorder Sony TCD-D100 | WT 300061602 (538378) - - X
Dél T-recarder
Anemometer Thies Clima 4351900000 | WT 010031803 (PN 637 0205) | Feb. 05 . x
aremomieler
W |}1d|1tfltlylgSgehel’ Thies Clirma 4.3129.00.012 WT 020012102 (0103789) - X
wind direction sensor
Temperaturgeher Herzcus PT100 WT 300084404 Jul. 05 . x
femperalure SeRsers
Luftdruckgeber Wilmers Messtechnik 0619 WT 080020303 Fal. 05 - x
Pressire sensors
Vestas Kundenschnittstelle
oplisch
Vestas customer interface Cotas CT 236 WT 890011304 (4411) - - X
oplical
Frontend D Gl Hambsrg | MM Box 16516|  WT 300060003 (02032801} | Mai 05 - x
frontend
Zwelknnal-Echitzeit-
Frequenzannlysator Briel & Kjwer 2144 WT 9904597 (1732981) Sep. 03 - x
2-channel regl time frequency
analyser
Erfassutigs- wnd
Auswertesoftware GfS Aachen Microsoft gmdller;ogg
data acquisition and analytical DATALOG GmbH xee N B - X
Dasy-Lab 7.0
software
Erfassungsrechner Compag nx
data acquisition Comptiter HP 9005 WT 400023503 (GNF 3371X4F) | )
Erfassungsrechner QOmniBook
data scquisition Conipuler HP Xgs | YT 400021802 (TW21806701)] - -
Erfassungsrechner OmniBeok
data acquisition Computer HP XE3 WT 400020802 (TW 21121810) ) )
Erfassungsrechner Corapaq nx
dlata acquisition Computer HP 5000 WT 400026804 (CNUA43700RT) ) i
Erfassungsrechner Compagq nx
data acquisition Computer HP gops | WWT 400024003 CNF3371X70) | - - X
Erfassungsrechner Compag nx
data acquisition Comptter HP 9005 WT 400024103 (CNF 3371X4%) . )
10 m — Teleskopmast Clark (SMS 6) QT A2MHP | WT 050619204 (GK 76725) - . x
10m_ telescapic niast
Unterbrechungsfreie
Spannungsversorgung APS Smart UPS WT 4200574 - - X
i 1060
wninterruptoble power stipply
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Ambient Noise Data - 12th and 13th July 2010
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Location H64 Valdarmon Hill
Ambient Noise Data - 16th and 17th July 2010
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Location H58 650 Woodhouslee Rd
Ambient Noise Data - 30 June 2010 and 1 July 2010
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Location H58 650 Woodhouslee Rd

Ambient Noise Data - 4th and 5th July 2010
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Location H58 650 Woodhouslee Rd
Ambient Noise Data - 8th and 9th July 2010
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Location H58 650 Woodhouslee Rd
Ambient Noise Data - 12th and 13th July 2010
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Location H58 650 Woodhouslee Rd
Ambient Noise Data - 16th and 17th July 2010
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NOISE FUNDAMENTALS

Noise

Hearing is a fundamental human sense and is used constantly for communication and awareness of
the environment.

Noise is generally described as being ‘unwanted’ or ‘unfavourable’ sound and, to some extent, is an
individual or subjective response as what may be sound to one person, may be regarded as noise by
another.

The measurement and assessment of sound has been developed steadily over the last century, taking
into account human response measures such as hearing damage and other potential health affects
such as stress. Complex sound measurement and analytical devices have also been developed.

A-weighting and ‘dBA’

The overall level of a sound is usually expressed in terms of dBA, which is measured using the
‘A-weighting’ filter incorporated in sound level meters. These filters have a frequency response
corresponding approximately to that of human hearing. People’s hearing is most sensitive to sounds
at mid frequencies (typically 500 Hz to 4,000 Hz) and less sensitive at lower and higher frequencies.
The level of a sound in dBA is a considered a good measure of the loudness of that sound. Different
sources having the same dBA level generally sound about equally as loud, although the perceived
loudness can also be affected by the character of the sound (e.g. the loudness of human speech and
a distant motorbike may be perceived differently, although they can be of the same dBA level).

A change of up to 3 dBA in the level of a sound is difficult for most people to detect, whilst a 3 dBA to
5 dBA change corresponds to a small but noticeable change in loudness. A 10 dBA change
corresponds to an approximate doubling or halving in loudness.

Table 1 below presents examples of typical noise levels.

Table 1 Typical Noise Levels

Sound Pressure Level

Typical Source Subjective Evaluation
(dBA)
130 Threshold of pain Intolerable
120 Heavy rock concert Extremelv nois
110 Grinding on steel y y
100 Loud car horn at 3 m
90 Construction site with pneumatic ~ Very noisy
hammering
80 Kerbside of busy street Loud
70 Loud radio or television
60 Department store .
50 General Office Moderate to quiet
40 Inside private office . .
30 Inside Eedroom Quiet to very quiet
20 Unoccupied recording studio Almost silent
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Statistical Noise Level Descriptors

As environmental noise usually varies in level over time, it is common to present the results of
environmental noise testing in the form of statistical descriptors.

An explanation of noise level descriptors typically used for assessing the noise environment are
illustrated in Figure 1 and described below.

LAmax

LA1

LA10

LAeq

LA90

The maximum A-weighted noise level associated with a noise measurement
interval.

The noise level exceeded for 1% of a given measurement period. This
parameter is often used to represent the typical maximum noise level in a
given interval.

The A-weighted sound pressure level exceeded 10% of a given measurement
interval and is utilised normally to characterise average maximum noise
levels.

The A-weighted equivalent continuous sound level. It is defined as the steady
sound level that contains the same amount of acoustical energy as a given
time-varying sound over the same measurement interval. Can be loosely
thought of as the ‘average’.

The A-weighted sound pressure level exceeded 90% of a given measurement
interval and is representative of the average minimum sound level. Often
used to describe the ‘background’ level.

Figure 1 Graphical Display of Typical Noise Descriptors
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Character

The A-weighted noise level alone is a simplistic parameter and may not be sufficient in providing a
thorough assessment of noise. The subjective character of a sound is also a significant parameter that
needs to be considered.

Some basic characteristics of sound which can make a sound more or less intrusive include:

e The frequency content of a sound — i.e. low frequency sound such as exhaust noise or
high frequency sound such as birds or insects,

e the ‘tonality’ of a sound — i.e. sound contains one or more prominent tones such as a
horn or a whistle,

e the ‘impulsiveness’ of a sound — i.e. hammering, dog barking or a intermittently
operating power saw.

The above parameters can usually be indicatively subjectively assessed, but more thorough
assessment can be made with advanced sound measuring devices (i.e. narrow band or one-third
octave analysis). Many noise policies provide an assessment method which applies penalties to
sounds that exhibit particular characteristics such as the above.

Frequency Analysis

Frequency analysis is the process used to examine the tones (or frequency components) which make
up the overall noise or vibration signal. This analysis was traditionally carried out using analogue
electronic filters, but is now normally carried out using Fast Fourier Transform (FFT) analysers.

The units for frequency are Hertz (Hz), which represent the number of cycles per second.

Frequency analysis can be in:

e Octave bands (where the centre frequency and width of each band is double the
previous band)

e 1/3 octave bands (3 bands in each octave band)
¢ Narrow band (where the spectrum is divided into 400 or more bands of equal width)
Figure 2 shows a 1/3 octave band frequency analysis where the noise is dominated by the 200 Hz

band. Note that the indicated level of each individual band is less than the overall level, which is the
logarithmic sum of the bands.
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Figure 2 Representative 1/3 Octave Band Analysis
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Vibration

Vibration may be defined as cyclic or transient motion. This motion can be measured in terms of its
displacement, velocity or acceleration. Most assessments of human response to vibration or the risk
of damage to buildings use measurements of vibration velocity. These may be expressed in terms of
“peak” velocity or “rms” velocity.

The former is the maximum instantaneous velocity, without any averaging, and is sometimes referred
to as “peak particle velocity”, or PPV. The latter incorporates “root mean squared” averaging over
some defined time period.

Vibration measurements may be carried out in a single axis or alternatively as triaxial measurements.
Where triaxial measurements are used, the axes are commonly designated vertical, longitudinal
(aligned toward the source) and transverse.

The common units for velocity are millimetres per second (mm/s). As with noise, decibel units can
also be used, in which case the reference level should always be stated. A vibration level V,
expressed in mm/s can be converted to decibels by the formula 20 log (V/V.), where Vo is the
reference level (LE-6 mm/s). Care is required in this regard, as other reference levels are used by
some organizations.

Human Perception of Vibration

People are able to “feel” vibration at levels lower than those required to cause even superficial
damage to the most susceptible classes of building (even though they may not be disturbed by the
motion). An individual's perception of motion or response to vibration depends very strongly on
previous experience and expectations, and on other connotations associated with the perceived
source of the vibration. For example, the vibration that a person responds to as “normal” in a car, bus
or train is considerably higher than what is perceived as “normal” in a shop, office or dwelling.

Over-Pressure

The term “over-pressure” is used to describe the air pressure pulse emitted during blasting or similar
events. The peak level of an event is normally measured using a microphone in the same manner as
linear noise (ie unweighted), at frequencies both in and below the audible range.
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