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Appendix 10.3 - Baseline Data Charts
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Appendix 10.3 Baseline data charts

Chart 10.1 — Wind Rose
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Chart 10.2 — NMP1 Time History
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Chart 10.4 — NMP3 Time History
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Chart 10.5 — NMP1 Daytime Regression Analysis
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® Observed data used in fit
Model: -0.012697 v® + 0.31427 v2 - 1.1224 v + 29.4766

R? = 0.55282
Rainfall data excluded from fit

Chart 10.6 — NMP1 Night-time Regression Analysis
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® Observed data used in fit
Model: -0.031392 v® + 0.8168 v2 - 5.2638 v + 39.451

R? = 0.4665
Rainfall data excluded from fit
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Derivation of representative background and ONLs - NMP1
Solution:

Subtract predicted level from Newhouse turbine from measured data [all wind directions) - noting that limited datapoints under
upwind conditicns make this approach not overly-robust.

More distant turbines at Mucklhouse/Hundland and Ludenhill will have a negligible contribution at this NMP due to distance and
screening by the building.

Wind speed, m/s 4 5 6 7 8 9 10 11 12

Daytime background
including Newhouse turbine, 292 30.1 313 327 341 35.6 370 383 39.3

dBLASD

MNight-time background
including Newhouse turbine,
dBLASD

Predicted levels at NMP1 @ height of 1.5m including screening by buildings - Newhouse turbine only.

Receiver Wind Speed

Name ID X Y 4 m/s |5 m/s |6m_a‘s |? m/s |E m/s |9m;‘5 |Zan‘|;‘s |11 m/s |12 m/s
Day LASD (dB)

NMP1  [NMP1 329425 1027824 147]  168]  1s9] 2] 23] 2] ama] asa] s

Comparison of predicted level due to Newhouse turbine and measured background level

Wind Speed, m/s 4 5 6 7 g 9 10 11 12
Daytime background level, dBLASO 292 30.1 31.3 32.7 341 35.6 37.0 38.3 39.3
Difference ¢/w turbine predicted level 145 13.3 124 11.7 11.0 104 97 ] 7.8
Night-time background level, dBLASD 295 296 30.5 319 335 354 37.1 386 39.7|
Difference ¢/w turbine predicted level 148 12.8 116 108 10.4 10.2 38 9.2 8.2

Predictions are within 10 dB of measured data at higher wind speeds, therefore need to be subtracted from measured baseline
Backgound level determined by subtraction of predicted level from Newhouse turbine from measured background levels (all wind directions).

Chverall Moise Limits derived from corrected background levels

Wind speed m/s 4 5 6 7 8 9 10 11 12
Derived daytime background level, dBL,oy 29.0 299 311 324 338 35.2 36.5 377 385
Derived night-time background level, dBLusg 293 254 30.2 315 33.1 345 36.6 38.0 3B.9
Daytime non-Fl limit, dBlasg iome 35.0 35.0 36.1 374 388 an.2 415 427 435
Daytime FI limit, dBLlasg 0mn 450 450 450 450 450 450 450 450 45.0f
Night-time non-Fl limit, dBLas 16me 430 430 430 430 430 430 430 430 439
Night-time FI 1imit, dBLasg 1omn 450 450 450 450 450 450 450 450 45.0]
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Chart 10.7 — NMP2 Daytime Regression Analysis

NMP2 Day
50

45

Noise level (dB)
W [o5] P
o (9)] o

]
4]
T

)
o
T

=
(4)]
o
M -
O

6 8 10 12 14
Windspeed (m/s)

® Observed data used in fit

Model: -0.016854 v® + 0.44326 v2 - 1.5293 v + 26.8655

R? = 0.72529
Rainfall data excluded from fit

Chart 10.8 - NMP2 Night-time Regression Analysis
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® Observed data used in fit

Model: -0.021107 v® + 0.6005 v2 - 3.2049 v + 31.2657

R? = 0.69639
Rainfall data excluded from fit
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Derivation of representative background and ONLs — NMP2
Predicted levels at NMP2 height of 1.5m including screening by buildings - Evance 9000 turbines only.
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Receiver Wind Speed
Name ID X ¥ 4m/fs |5 m/s |6 m/s |? m/s |B m/s |9 m/s |lD m/s |11 m/s |12 m/s
Day LASD (dB)
NMPZ  NMP2Z 330092 1026550 137 15 8 17.9] 20] 22.1] 242 26.3] 28.4] 30.5
Comparison of predicted noise level from Ludenhill turbine and measured background level
Wind speed, m/s 4 5 & 7 g 9 10 11 12
Daytime background level, dBLASD 26.8 28.2 30.0 32.1 344 36.7 39.0 41.2 43.2
Difference c/w turbine predicted level 13.1 124 121 121 123 125 127 128 12.7]
Night-time background level, dBLASO 26.7 27.6 29.1 31.0 33.3 35.7 38.2 40.6 42 8]
Difference c/w turbine predicted level 13.0 118 11.2 11.0 11.2 115 115 12.2 123
Predicted level due to Evance 9000 turbines >10 dB below measured background levels. No correction required.
Predicted levels at NMP2 height of 1.5m including screening by buildings - Ludenhill turbine
Receiver Wind Speed
Name ID X Y 4m/fs |5 m/s |6 m/s |? m/s |B m/s |9 m/s |lD m/s |11 m/s |12 m/s
Day LASD (dB)
NMPZ  [NMPZ 330092] 1026550 21.0| 21.0] 211 207 21.4| 22.1] 227 227 227
Comparison of predicted level due to Newhouse turbine and measured background level
Wind Speed, m/s 4 5 & 7 8 9 10 11 12
Daytime background level, dBLASD 26.8 28.2 30.0 32.1 344 36.7 39.0 41.2 43.2
Difference ¢/w turbine predicted level 5.8 T 89 114 13.0 14.6 16.3 18.5 20.5
Night-time background level, dBLASO 26.7 27.6 29.1 31.0 33.3 35.7 38.2 40.6 42 8]
Difference ¢/w turbine predicted level 57 6.6 B.O 10.3 11.9 13.6 15.5 17.9 20.1

Predictions exceed measured data at lower wind speeds, likely due to conservative prediction method (no SWL data for 4m/s therefore

5m/s SWL used).

Measured background levels at NMP2 higher when upwind of turbine than when downwind, likely due to influence of noise from waves on

the lech and screening of the wind at the monitering lecation when down-wind of the turbine.

Backgound level determined by subtraction of predicted level from Ludenhill turbine from measured background levels (all wind directions).

Overall Moise Limits derived from corrected background levels

Wind speed m/s 4 5 & 7 B 9 10 11 12|
Derived daytime background level, dBL; 254 27.3 284 318 341 36.6 389 41.2 43.2]
Derived night-time background level, d 253 265 283 30.6 33.0 35.5 38.0 405 42 8|
Daytime non-Fl limit, dBLlasg jomn 350 35.0 35.0 36.8 39.1 416 439 462 48.2]
Daytime Fl limit, dBLasg jomn 450 450 450 450 450 450 450 462 48.2]
Night-time non-Fl limit, dBLlusg iomn 430 43.0 430 430 430 430 430 455 47.8]
Night-time FI limit, dBLasa 1omn 450 450 450 450 450 450 450 455 47.8]
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Chart 10.9 — NMP3 Daytime Regression Analysis
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@® Observed data used in fit

Model: 0.004717 v° - 0.05474 v + 1.2813 v + 26.6585

R? = 0.59164
Rainfall data excluded from fit

Chart 10.10 — NMP3 Night-time Regression Analysis
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® Observed data used in fit

Model: -0.013499 v + 0.46763 v2 - 3.1114 v + 35.9292

R?=0.5742
Rainfall data excluded from fit
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Derivation of representative background and ONLs — NMP3
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Example background defined by data collected when NMP2 was upwind of Ludenhill turbine {and proposed development) minus predicted levels from Burgar Hill

Wind farm, if significant {within 10 dB of measured levels)

Highly conservative predicted noise levels from Burgar Hill at NMP3 at 4m above ground

Receiver Wind Speed

Name D X Y 4Am/s 5 m/s 6m/s 7mfs Em/s 3m/s 10mfs 1lm/s 12m/s
Day LASO (dB)

Southend NP3 331928 1027270 20.5 240 27.0 28.5 28.5 28.5 285 278 28.5

Comparison of predicted noise level from Burgar Hill turbines and measured background level

Wind speed, m/s 4 5 6 7 8 9 10 11 12

Daytime background level, dBLASD 315 32.3 33.3 345 35.8 37.2 38.8 40.5 42.4

Difference c/w turbine predicted level 11.0 B3 6.3 6.0 73 B7 10.3 127 13.9

Night-time background level, dBLASO 30.5 30.6 31.2 32.1 33.5 35.2 37.2 39.6 42.2)

Difference ¢/w turbine predicted level 10.0 6.6 437 3.6 5.0 6.7 B7 118 13.7

Predictions less than 10 dB below measured levels at 5 - 10m/s wind speeds, therefore potential contribution from Burgar Hill to measured levels

Example derivation of noise limits from background defined by measured levels when NMP3 upwind of Ludenhill turbine , minus highly conservative prediction for Burgar Hill WF :

‘Wind speed, m/s 4 5 ] 7 B 9 10 11 12
Derived daytime background level 31.1 31.6 32.2 33.2 34.8 36.6 384 40.3 42.2]
Derived night-time background level 30.1 29.6 281 296 31.8 34.1 36.6 38.3 421
Day_lime non-Fl limit 36.1 36.6 37.2 38.2 39.9 41.6 43.4 45.3 47.2
Daytime FI limit 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.3 47.2)
Night-time non-FI limit 43.0 43.0 43.0 43.0 43.0 43.0 43.0 443 47.1
Night-time FI limit 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 47.1

Chart 10.11 — NMP3 Daytime Regression Analysis — Down-wind of Ludenhill turbine
NMP3 - Downwind daytime
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R? = 0.47637

Model: -0.02493 v2 + 0.51758 v2 - 1.3524 v + 29.1009

11

NISTHILL WIND FARM

APPENDIX 10.3



Nisthill Wind Farm |

Chart 10.12 — NMP3 Night-time Regression Analysis — Down-wind of Ludenhill turbine
NMP3 - Downwind night-time
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@® Observed data
Model: -0.045942 v® + 1.1308 v2 - 6.3435 v + 40.069
R? = 0.53508

Predicted noise levels from Ludenhill turbine at NMP3 at 4m above ground

Receiver Wind Speed
Name D X Y 4mfs |5 m/s |5 m/s |?m_.-‘5 |S m/s |Bm_.-‘5 |lD m/s |11 m/s |12 m/s
Day LASO (dB)
Southend NMP3 331928 1027270 236  238] 237 23] 237] 244 25] 25] 25
Comparison of predicted noise level from Ludenhill turbine and measured background level
‘Wind speed, m/s 4 5 6 7 B 9 10 11 12]
Daytime background level, dBLASO 304 32.2 342 36.4 38.6 40.7 424 43.7 443
Difference c¢/w turbine predicted level 6.8 B.6 10.5 13.4 14.9 16.3 17.4 18.7 19.3
Night-time background level, dBLASD 29.8 30.9 32.8 35.3 38.2 411 438 46.0 47.4]
Difference ¢/w turbine predicted level 6.2 7.3 9.1 12.3 14.5 16.7 18.8 21.0 22.4]
Predicted levels from Ludenhill turbine at lower wind speeds are within 10 dB of measured background, therefore potential contribution from Burgar Hill to
measured levels
Derivation of noise limits from background defined by measured levels when NMP3 down-wind of Ludenhill turbine , minus predicted level for Ludenhill turbine
‘Wind speed, m/s 4 5 3 7 8 9 10 11 12
Derived daytime background level 29.4 315 33.8 36.2 38.5 40.6 42.3 43.6 443
Derived night-time background level 287 30.0 32.2 35.1 38.0 410 437 459 47 4
Daytime non-Fl limit 35.0 36.5 38.8 4132 435 456 473 486 493
Daytime FI limit 450 45.0 450 45.0 450 456 473 486 493
Night-time non-FI limit 43.0 43.0 43.0 43.0 43.0 46.0 487 50.9 524
Night-time FI limit 450 45.0 450 45.0 450 46.0 487 50.9 524
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Comparison of derived limits using corrected background data when up-wind / down-wind of Ludenhill turbine
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‘Wind speed, m/s 4 5 ] 7 B 9 10 11 12

MNon-Fl daytime from background data when up-wind of Ludenhill: 36.1 36.6 37.2 538.2 39.9 416 434 45.3 47.2]

MNon-FI daytime from background data when down-wind of Ludenhill: 35.0 36.5 388 412 435 45.6 473 48.6 483

difference {down-wind minus up-wind) -1.1 -0.1 17 3.0 3.6 40 39 3.3 2.1

MNon-FI night-time from background data when up-wind of Ludenhill: 43.0 43.0 43.0 43.0 43.0 43.0 43.0 443 47.1

MNon-F1 night-time from background data when down-wind of Ludenhill: 43.0 43.0 43.0 43.0 43.0 46.0 487 50.9 52.4

difference {down-wind minus up-wind) 0.0 0.0 0.0 0.0 0.0 3.0 57 6.6 5.3

Difference expected to be because predictions from Burgar Hill are over-conservative and because of noise from the loch {dominant noise source at NMP3).

Moise limits adopted from measured background when down-wind of Ludenhill, minus predicted level from Ludenhill turbine

Rationale:

Loch of Swannay is the dominant noise source at the monitoring location, and these locations will be down-wind of the loch when they are down-wind of the

proposed Nisthill development.

Some uncertainty over contribution of Burgar Hill turbines - sound power data not held on file

Adopted overall noise limits derived from NMP3 data:

‘Wind speed, m/s 4 5 ] 7 B 9 10 11 12

Daytime non-Fl limit 35.0 36.5 38.8 41.2 43.5 45.6 47.3 48.6 45.3

Daytime FI limit 45.0 45.0 45.0 45.0 45.0 45.6 47.3 48.6 45.3

Night-time non-FI limit 43.0 43.0 43.0 43.0 43.0 46.0 48.7 50.9 52.4

Night-time FI limit 45.0 45.0 45.0 45.0 45.0 46.0 48.7 50.9 52.4
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