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 1.- H. V. BUSHINGS "H"
 2.- L. V. BUSHINGS "X"
 3.- NEUTRAL BUSHING
 4.- CONTROL CABINET
 5.- INSTRUMENTS
 6.- RADIATORS
 7.- MECHANICAL PRESSURE DEVICE
 8.- MANHOLE
 9.- NO LOAD TAP CHANGER
10.- CONSERVATOR TANK
11.- BASE
12.- FANS (IF SUPPLIED)
13.- H.V. SURGE ARRESTERS (IF SUPPLIED)
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NOTE: THIS DRAWING IS A PRELIMINARY PROPOSAL AND DOES NOT
INDICATE THE EXACT DETAILS OF CONSTRUCTION, ARRANGEMENT
OF ACCESSORIES OR THE FINAL DIMENSIONS OF THE 
TRANSFORMER. THIS INFORMATION SHOULD NOT BE USED FOR
FINAL CONSTRUCTION ARRANGEMENTS OR FOR THE 
FOUNDATION UNLESS SPECIFICALLY APPROVED BY THE
FACTORY. ALL DIMENSIONS AND WEIGHTS ARE APPROXIMATE
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APPENDIX D SIMULATED NOISE ISO-CONTOURS 
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APPENDIX E  POINT OF RECEPTION NOISE IMPACT TABLE 

The following table represents the contribution of every noise source on the most-impacted PoR and VLR 
as per [2]. 
 

Source ID 

Point of Reception 1 Point of Reception 24 
Distance to 
PoR 1 [m] 

 

Sound Level at 
PoR 1 [dBA] 1 

Distance to 
PoR 24 [m] 

Sound Level at 
PoR 24 [dBA] 

Day1 
T1 610 36.7 800 31.4 
T2 635 34.7 775 33.2 

TOTAL  38.8  35.4 
1- 5 dBA tonal penalty included.  
2- Effect of Sound Barrier included 

 



AECOM Jericho Wind, Inc. Jericho Wind Energy Centre –  

Revised Noise Assessment Report 
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SWT-2.3-113, Rev. 1, Max. Power 2030 kW 
Contract Acoustic Emission, Hub Height 99.5 m
Ontario - Canada
Sound Power Levels

Wind speed [m/s] 4 5 6 7 8 9 10 11 12
Up to 
cut-
out

Max. Power 2030kW 96.4 101.3 102.0 102.0 102.0 102.0 102.0 102.0 102.0 102.0
Table 1: Acoustic emission, L WA  [dB(A) re 1 pW]

Typical Sound Power Frequency Distribution

Confidential

Contract Acoustic Emission, SWT-2.3-113, Hub Height 99.5 m
Document ID: E W EN OEN DES TLS-10-0-961-0

HST, JES / 2013.04.01

The warranted sound power level is presented with reference to the code IEC 61400-11:2002 with amendment 
1 dated 2006-05 based on a hub height of 99.5 m and a roughness length of 0.05 m as described in the IEC 
code. The sound power levels (LWA) presented are valid for the corresponding wind speeds referenced to a 
height of 10 m above ground level.

Typical spectra for LWA in dB(A) re 1pW for the corresponding centre frequencies are tabulated below for 6 - 10 
m/s referenced to a height of 10 0 m above ground level

Siemens Wind Power A/S
© All Rights Reserved 2013

84.3 83.6 83.1 83.2 82.9
90.2 89.0 88.1 87.6 86.7
96.4 95.5 95.1 94.5 93.8
95.2 95.5 95.5 95.3 95.1
96.0 96.3 96.1 96.0 96.3
94.4 94.7 95.2 95.4 95.9
83.8 87.0 89.3 91.2 91.4
66.9 70.7 73.1 73.1 73.0

Table 2: Typical octave bands for 6-10 m/s, L WA  [dB(A) re 1 pW]

Tonality

Measurement Uncertainty
A measurement uncertainty range of -1.5dB(A) to +1.5dB(A) is applicable.

Wind Speed (m/s)

m/s referenced to a height of 10.0 m above ground level.

7 8 9 10
Octave band, centre frequency [Hz]

63

6

8000

Typical tonal audibility for the Siemens wind turbine generators has not exceeded 2 dB as determined in 
accordance with IEC 61400-11:2002.

125
250
500
1000
2000
4000

 SWT-2.3-113 99.5 m  Acoustic Emission std ver
 T20110701

Siemens Wind Power A/S
© All Rights Reserved 2013



SWT-2.3-113, Rev. 1, Max. Power 2126 kW 
Contract Acoustic Emission, Hub Height 99.5 m
Ontario - Canada
Sound Power Levels

Wind speed [m/s] 4 5 6 7 8 9 10 11 12
Up to 
cut-
out

Max. Power 2126kW 96.5 102.3 103.0 103.0 103.0 103.0 103.0 103.0 103.0 103.0
Table 1: Acoustic emission, L WA  [dB(A) re 1 pW]

Typical Sound Power Frequency Distribution

Confidential

Contract Acoustic Emission, SWT-2.3-113, Hub Height 99.5 m
Document ID: E W EN OEN DES TLS-10-0-960-0

HST, JES / 2013.04.01

The warranted sound power level is presented with reference to the code IEC 61400-11:2002 with amendment 
1 dated 2006-05 based on a hub height of 99.5 m and a roughness length of 0.05 m as described in the IEC 
code. The sound power levels (LWA) presented are valid for the corresponding wind speeds referenced to a 
height of 10 m above ground level.

Typical spectra for LWA in dB(A) re 1pW for the corresponding centre frequencies are tabulated below for 6 - 10 
m/s referenced to a height of 10 0 m above ground level

Siemens Wind Power A/S
© All Rights Reserved 2013

84.6 83.9 83.3 83.4 83.2
90.6 89.3 88.5 88.0 87.2
97.0 96.3 96.3 95.7 95.0
96.7 96.9 97.0 96.9 96.6
97.4 97.7 97.0 97.0 97.3
95.0 95.2 96.0 96.2 96.8
84.0 87.0 89.3 91.2 91.4
66.3 70.4 73.0 73.1 73.0

Table 2: Typical octave bands for 6-10 m/s, L WA  [dB(A) re 1 pW]

Tonality

Measurement Uncertainty
A measurement uncertainty range of -1.5dB(A) to +1.5dB(A) is applicable.

Wind Speed (m/s)

m/s referenced to a height of 10.0 m above ground level.

7 8 9 10
Octave band, centre frequency [Hz]

63

6

8000

Typical tonal audibility for the Siemens wind turbine generators has not exceeded 2 dB as determined in 
accordance with IEC 61400-11:2002.

125
250
500
1000
2000
4000

 SWT-2.3-113 99.5 m  Acoustic Emission std ver
 T20110701

Siemens Wind Power A/S
© All Rights Reserved 2013



SWT-2.3-113, Rev. 1, Max. Power 2221 kW 
Contract Acoustic Emission, Hub Height 99.5 m
Ontario - Canada
Sound Power Levels

Wind speed [m/s] 4 5 6 7 8 9 10 11 12
Up to 
cut-
out

Max. Power 2221kW 96.6 102.6 104.0 104.0 104.0 104.0 104.0 104.0 104.0 104.0
Table 1: Acoustic emission, L WA  [dB(A) re 1 pW]

Typical Sound Power Frequency Distribution

Confidential

Contract Acoustic Emission, SWT-2.3-113, Hub Height 99.5 m
Document ID: E W EN OEN DES TLS-10-0-959-0

HST, JES / 2013.04.01

The warranted sound power level is presented with reference to the code IEC 61400-11:2002 with amendment 
1 dated 2006-05 based on a hub height of 99.5 m and a roughness length of 0.05 m as described in the IEC 
code. The sound power levels (LWA) presented are valid for the corresponding wind speeds referenced to a 
height of 10 m above ground level.

Typical spectra for LWA in dB(A) re 1pW for the corresponding centre frequencies are tabulated below for 6 - 10 
m/s referenced to a height of 10 0 m above ground level

Siemens Wind Power A/S
© All Rights Reserved 2013

84.8 83.6 83.5 83.7 83.4
90.9 91.3 88.8 88.3 87.5
97.6 97.7 97.2 96.7 95.9
98.2 98.0 97.8 97.7 97.4
98.8 98.7 98.0 98.0 98.3
95.6 95.4 97.1 97.4 97.9
84.1 87.8 90.8 92.7 92.9
65.6 71.2 74.5 74.6 74.5

Table 2: Typical octave bands for 6-10 m/s, L WA  [dB(A) re 1 pW]

Tonality

Measurement Uncertainty
A measurement uncertainty range of -1.5dB(A) to +1.5dB(A) is applicable.

Wind Speed (m/s)

m/s referenced to a height of 10.0 m above ground level.

7 8 9 10
Octave band, centre frequency [Hz]

63

6

8000

Typical tonal audibility for the Siemens wind turbine generators has not exceeded 2 dB as determined in 
accordance with IEC 61400-11:2002.

125
250
500
1000
2000
4000

 SWT-2.3-113 99.5 m  Acoustic Emission std ver
 T20110701

Siemens Wind Power A/S
© All Rights Reserved 2013
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Transformer Noise Emissions

Noise Rating 75.0 dBA
Measurement Dist 0.30 m

Measurement Surface Area 238.7 m^2
Sound Power Level 98.78 dBA
Tonal Penalty 5.0 dB
Sound Power Level 103.8 dBA

Octave Band Emission Estimates

Centre Frequency Corr1 Ncor2 Lw LwA
Tonal

Penalty
Lw +

Penalty
LwA +

Penalty
31 5 1 0 2 37 95 4 56 0 5 0 100 4 61 0

60.0

70.0

80.0

90.0

100.0

110.0

31.5 63 125 250 500 1000 2000 4000 8000

Lw
A 

+ 
Pe

na
lty

 (d
BA

)

Frequency (Hz)

Noise Emission Spectrum

31.5 -1.0 -2.37 95.4 56.0 5.0 100.4 61.0
63 5.0 -2.37 101.4 75.2 5.0 106.4 80.2

125 7.0 -2.37 103.4 87.3 5.0 108.4 92.3
250 2.0 -2.37 98.4 89.8 5.0 103.4 94.8
500 2.0 -2.37 98.4 95.2 5.0 103.4 100.2

1000 -4.0 -2.37 92.4 92.4 5.0 97.4 97.4
2000 -9.0 -2.37 87.4 88.6 5.0 92.4 93.6
4000 -14.0 -2.37 82.4 83.4 5.0 87.4 88.4
8000 -21.0 -2.37 75.4 74.3 5.0 80.4 79.3

Overall Sound Power Level 107.4 98.78 112.4 103.8

1. Correction from "Engineering Noise Control", David A. Bies and Colin H. Hansen
2. Normalization correction to ensure total sound power after band corrections does not exceed measured overall value
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1 Introduction 
This document summarizes the acoustic emission characteristics of the 1.6-100 with Low Noise Trailing Edge 
(LNTE) wind turbine for normal operation, including calculated apparent sound power levels LWA,k, as well as 
uncertainty levels associated with the apparent sound power levels, tonal audibility, and calculated third 
octave band apparent sound power level. 

All provided sound power levels are A-weighted. 

GE continuously verifies specifications with measurements, including those performed by independent 
institutes. If a wind turbine noise performance test is carried out, it needs to be done in accordance with the 
regulations of the international standard IEC 61400-11, ed. 2.1: 2006 and Machine Noise Performance Test 
document. 
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2 Normal Operation Calculated Apparent Sound Power Level 
The apparent sound power levels LWA,k are initially calculated as a function of the hub height wind speed vHH. 
The corresponding wind speeds v10m at 10 m height above ground level have been evaluated assuming a 
logarithmic wind profile. In this case a surface roughness of z0ref = 0.05 m has been used, which is 
representative of average terrain conditions. 

ref

ref
HHm

z
heighthub

z
m

vv

0

0
10

ln

10ln
   * 

The calculated apparent sound power levels LWA,k and the associated octave-band spectra are given in  
Table 1 and Table 2 for two different hub heights. The values are provided as mean levels as a function of v10m 
for Normal Operation (NO) over cut-in to cut-out wind speed range. The uncertainties for octave sound power 
levels are generally higher than for total sound power levels. Guidance is given in IEC 61400-11, Annex D. 

1.6-100 with LNTE – Normal Operation Octave Spectra 

Standard wind speed at 10 m [m/s] 3 4 5 6 7 8 9 10-Cutout 

Hub height wind speed at 80 m [m/s] 4.2 5.6 7.0 8.4 9.7 11.1 12.5 14-Cutout 

Frequency 
(Hz) 

31.5 62.5 62.2 66.1 70.1 73.5 73.7 73.6 73.5 

63 72.1 71.9 75.9 80.3 84.0 84.1 84.1 84.0 

125 79.0 79.2 83.8 88.4 91.6 91.8 91.8 91.7 

250 84.0 84.6 89.4 94.7 95.4 95.3 95.4 95.5 

500 85.5 84.9 89.7 95.5 97.1 96.6 96.7 97.0 

1000 83.4 83.0 86.9 91.8 97.1 97.5 97.6 97.8 

2000 81.7 83.4 87.9 92.4 95.7 95.7 95.5 95.1 

4000 74.9 77.7 83.5 88.9 89.7 89.1 88.4 87.9 

8000 55.5 57.6 63.5 70.3 70.4 70.6 69.4 69.1 

16000 7.9 13.2 18.9 24.7 27.2 26.6 27.5 29.0 

Total apparent sound power level 
LWA.k [dB] 90.4 90.7 95.3 100.5 103.0 103.0 103.0 103.0 

Table 1: Normal Operation Calculated Apparent Sound Power Level, 1.6-100 with LNTE with 80 m hub height as a function of 10 m wind 
speed (z0ref = 0.05 m), the octave band spectra are for information only 

                                                           
* Simplified from IEC 61400-11, ed. 2.1: 2006 equation 7 
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1.6-100 with LNTE – Normal Operation Octave Spectra 

Standard wind speed at 10 m [m/s] 3 4 5 6 7 8 9 10-Cutout 

Hub height wind speed at 96 m [m/s] 4.3 5.7 7.1 8.6 10.0 11.4 12.8 14-Cutout 

Frequency 
(Hz) 

31.5 62.4 62.4 66.6 70.6 73.7 73.7 73.6 73.5 

63 72.1 72.0 76.5 80.8 84.1 84.1 84.1 84.0 

125 79.0 79.5 84.4 89.0 91.6 91.8 91.8 91.7 

250 84.0 84.9 90.1 95.0 95.3 95.3 95.5 95.5 

500 85.4 85.0 90.3 96.0 96.8 96.6 96.8 97.0 

1000 83.4 83.1 87.5 92.4 97.2 97.4 97.7 97.8 

2000 81.8 83.7 88.5 92.9 95.8 95.7 95.4 95.1 

4000 75.1 78.2 84.2 89.3 89.7 88.8 88.4 87.9 

8000 55.7 57.9 64.4 70.7 71.1 69.8 69.3 69.1 

16000 8.4 13.6 19.5 25.2 27.3 26.4 27.8 29.0 

Total apparent sound power level 
LWA.k [dB] 90.4 90.9 96.0 101.0 103.0 103.0 103.0 103.0 

Table 2: Normal Operation Calculated Apparent Sound Power Level, 1.6-100 with LNTE with 96 m hub height as a function of 10 m wind 
speed (z0ref = 0.05 m), the octave band spectra are for information only 

At 10 m wind speeds lower than 5 m/s the sound power levels decreases, and may get so low that the wind 
turbine noise becomes indistinguishable from the background noise. For a conservative calculation the data at 
5 m/s may be used. 

For 10 m wind speeds above 10 m/s, the wind turbine has reached rated power and the blade pitch regulation 
acts in a way that tends to decrease the noise levels. For a conservative calculation the data at 10 m/s may be 
used. 

The highest normal operation calculated apparent sound power level for the 1.6-100 with LNTE is 
LWA,k = 103.0 dB. 
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3 Uncertainty Levels 

The apparent sound power levels given above are calculated mean levels. If a wind turbine noise performance 
test is carried out, it needs to be done in accordance with the regulations of the international standard 
IEC 61400-11, ed. 2.1: 2006. Uncertainty levels associated with measurements are described in  
IEC/TS 61400-14. 

Per IEC/TS 61400-14, LWAd is the maximum apparent sound power level for 95 % confidence level resulting 
from n measurements performed according to IEC 61400-11 standard: LWad = LWA + K, where LWA is the mean 
apparent sound power level from IEC 61400-11 testing reports and K = 1.645 σT. 

The testing standard deviation values σT, σR and σP for measured apparent sound power level are described by 
IEC/TS 61400-14, where σT is the total standard deviation, σP is the standard deviation for product variation 
and σR is the standard deviation for test reproducibility. 

Assuming σR < 0.8 dB and σP < 0.8 dB as typical values leads to a calculated K < 2 dB for 95 % confidence level. 

4 Tonal Audibility 

The tonal audibility ( La,k), when measured in accordance with the IEC 61400-11 standard, for the GE’s 1.6-100 
with LNTE is less than or equal to 2 dB. 

5 IEC 61400-11 and IEC/TS 61400-14 Terminology 

LWA,K is wind turbine apparent sound power level (referenced to 10-12W) measured with A-weighting  as 
function of reference wind speed v10m. Derived from multiple measurement reports per IEC 61400-11, it is 
considered as a mean value 
σP is the product variation i.e. the 1.6-100 with LNTE unit-to-unit product variation; typically < 0.8 dB 
σR is the overall measurement testing reproducibility as defined per IEC 61400-11; typically < 0.8 dB with 
adequate measurement conditions and sufficient amount of data samples  
σT is the total standard deviation combining both σP and σR  
K = 1.645 σT is defined per IEC/TS 61400-14 for 95 % confidence level 
R0  is the ground measuring distance from the wind turbine tower axis per IEC 61400-11, which shall equal 
the hub height plus half the rotor diameter 

La, k is the tonal audibility according to IEC 61400-11, described as potentially audible narrow band sound 
 

6 1/3rd Octave Band Spectra 

The tables in Annex I are showing the 1/3rd octave band values for different hub heights in different wind 
speeds. 
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Reference: 

IEC 61400-1. Wind turbines – part 1: Design requirements. ed. 2. 1999 

IEC 61400-11, wind turbine generator systems part 11: Acoustic noise measurement 
techniques, ed. 2.1, 2006-11 

IEC/TS 61400-14, Wind turbines – part 14: Declaration of apparent sound power level and 
tonality values, ed. 1, 2005-03 

MNPT – Machine Noise Performance Test, Technical documentation, GE 2011 
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Appendix I - Calculated 1/3rd Octave Band Apparent Sound Power Level LWA,k 

1.6-100 with LNTE - Normal Operation 1/3rd Octave Band Spectra 

Standard wind speed at 10 m [m/s] 3 4 5 6 7 8 9 10-Cutout 

Hub height wind speed at 80 m [m/s] 4.2 5.6 7.0 8.4 9.7 11.1 12.5 14-Cutout 

Frequency 
(Hz) 

25 52.2 52.1 55.8 59.7 63.0 63.2 63.1 62.9 

32 56.6 56.4 60.2 64.2 67.5 67.7 67.7 67.5 

40 60.6 60.3 64.2 68.3 71.6 71.9 71.8 71.7 

50 63.7 63.5 67.4 71.6 75.0 75.2 75.2 75.0 

63 66.5 66.2 70.3 74.6 78.1 78.3 78.3 78.2 

80 69.7 69.5 73.6 78.0 81.8 82.0 81.9 81.8 

100 72.3 72.2 76.5 81.0 84.8 84.9 84.9 84.7 

125 74.1 74.2 78.7 83.3 86.6 86.9 86.9 86.8 

160 75.6 76.1 80.8 85.6 88.3 88.5 88.6 88.5 

200 77.5 78.1 83.0 87.9 89.7 89.9 90.0 90.0 

250 79.5 80.1 85.0 90.2 91.0 90.9 91.0 91.1 

315 80.3 80.7 85.6 91.0 91.1 90.8 90.8 91.0 

400 80.7 80.6 85.4 91.1 91.5 91.0 91.0 91.2 

500 81.0 80.4 85.1 91.0 92.4 91.9 91.9 92.2 

630 80.3 79.4 84.0 89.9 92.9 92.6 92.7 93.0 

800 79.0 78.0 82.3 87.8 92.6 92.6 92.7 93.0 

1000 78.4 77.9 81.7 86.4 92.3 92.7 92.8 93.0 

1250 78.5 78.7 82.4 86.6 92.1 92.8 92.9 93.0 

1600 77.9 78.7 82.8 87.0 91.4 91.9 91.9 91.6 

2000 77.0 78.8 83.3 87.8 91.1 91.0 90.6 90.2 

2500 75.7 78.5 83.4 88.1 90.4 89.7 89.1 88.6 

3150 73.2 76.1 81.8 86.9 88.1 87.2 86.7 86.1 

4000 69.1 71.7 77.7 83.5 83.6 83.5 82.5 82.2 

5000 63.7 65.4 72.0 78.0 78.0 78.2 76.7 76.7 

6300 55.3 57.3 63.3 70.0 70.1 70.2 69.1 68.7 

8000 42.6 45.5 51.0 57.4 58.6 58.8 57.9 57.4 

10000 27.1 31.3 36.5 42.5 44.6 44.4 44.4 44.4 

12500 7.9 13.2 18.9 24.6 27.2 26.6 27.4 29.0 

16000 -19.0 -13.2 -6.1 -0.3 1.9 1.8 4.0 6.3 

20000 -47.8 -42.5 -34.1 -26.9 -25.9 -24.6 -21.8 -19.1 

Total apparent sound power level  
LWA.k [dB] 90.4 90.7 95.3 100.5 103.0 103.0 103.0 103.0 

Table 3: Calculated Apparent 1/3rd Octave Band Sound Power Level (A-weighted) 1.6-100 with LNTE with 80 m hub height as Function of 
Wind Speed v10m 



GE Power & Water – Original Instructions – Product Acoustic Specifications 

 

CONFIDENTIAL - Proprietary Information. DO NOT COPY without written consent from General Electric Company. 
UNCONTROLLED when printed or transmitted electronically. 

© 2013 General Electric Company. All rights reserved 

1.6-100_xxHz_SCD_allComp_NO_IEC_LNTE.ENxxx.01.docx 11/11 

1.6-100 with LNTE - Normal Operation 1/3rd Octave Band Spectra 

Standard wind speed at 10 m [m/s] 3 4 5 6 7 8 9 10-Cutout 

Hub height wind speed at 96 m [m/s] 4.3 5.7 7.1 8.6 10.0 11.4 12.8 14-Cutout 

Frequency 
(Hz) 

25 52.1 52.2 56.4 60.2 63.2 63.2 63.1 62.9 

32 56.6 56.5 60.7 64.7 67.7 67.7 67.6 67.5 

40 60.6 60.5 64.7 68.8 71.8 71.9 71.8 71.7 

50 63.7 63.6 67.9 72.1 75.2 75.2 75.2 75.0 

63 66.5 66.4 70.8 75.1 78.3 78.3 78.3 78.2 

80 69.7 69.7 74.2 78.6 81.9 81.9 81.9 81.8 

100 72.3 72.4 77.0 81.5 84.9 84.9 84.9 84.7 

125 74.0 74.5 79.3 83.8 86.7 86.9 86.9 86.8 

160 75.6 76.4 81.4 86.1 88.3 88.5 88.6 88.5 

200 77.5 78.5 83.6 88.4 89.7 89.9 90.0 90.0 

250 79.5 80.4 85.6 90.6 90.9 90.9 91.1 91.1 

315 80.3 81.0 86.2 91.4 90.9 90.8 90.9 91.0 

400 80.7 80.8 86.1 91.5 91.2 90.9 91.1 91.2 

500 80.9 80.5 85.8 91.5 92.1 91.8 92.0 92.2 

630 80.3 79.4 84.7 90.5 92.7 92.6 92.8 93.0 

800 78.9 78.1 82.9 88.5 92.5 92.5 92.8 93.0 

1000 78.3 78.1 82.2 87.2 92.5 92.6 92.9 93.0 

1250 78.5 78.8 82.9 87.2 92.4 92.8 93.0 93.0 

1600 77.9 78.9 83.3 87.5 91.6 91.9 91.9 91.6 

2000 77.1 79.1 83.9 88.3 91.1 90.9 90.6 90.2 

2500 75.9 78.8 84.0 88.6 90.3 89.6 89.0 88.6 

3150 73.4 76.5 82.4 87.3 87.9 87.0 86.6 86.1 

4000 69.2 72.2 78.4 83.8 83.7 83.2 82.5 82.2 

5000 63.8 65.9 72.8 78.3 78.4 77.5 76.8 76.7 

6300 55.4 57.6 64.1 70.4 70.8 69.4 69.0 68.7 

8000 42.9 45.8 51.8 57.9 59.1 58.4 57.7 57.4 

10000 27.5 31.6 37.2 43.0 44.9 44.1 44.4 44.4 

12500 8.4 13.6 19.5 25.2 27.3 26.4 27.8 29.0 

16000 -18.5 -12.7 -5.4 0.2 1.8 2.0 4.6 6.3 

20000 -47.5 -41.9 -33.2 -26.3 -26.0 -24.1 -21.1 -19.1 

Total apparent sound power level  
LWA.k [dB] 90.4 90.9 96.0 101.0 103.0 103.0 103.0 103.0 

Table 4: Calculated Apparent 1/3rd Octave Band Sound Power Level (A-weighted), 1.6-100 with LNTE with 96 m hub height as Function 
of Wind Speed v10m 



Wind Shear Calculation
Night-time Monthly Average Wind Speed Data (2300 to 0700)

Winter Winter Winter Spring Spring Spring Summer Summer Summer Fall Fall Fall
January February March April May June July August September October November December

1 2 3 4 5 6 7 8 9 10 11 12
1 48.5m_W 48.50 6.78 6.71 6.03 6.48 5.33 4.66 4.53 4.92 5.29 6.33 6.81 7.49
2 48.5m_S 48.50 6.72 6.68 5.95 6.40 5.28 4.64 4.48 4.90 5.32 6.38 6.84 7.55
3 41.5m_W 41.00 6.59 6.51 5.80 6.12 5.07 4.44 4.28 4.67 5.02 6.09 6.56 7.30
4 41.5m_S 41.00 6.59 6.43 5.68 6.17 5.01 4.38 4.21 4.55 4.97 6.04 6.58 7.36
5 30m_W 30.00 6.22 6.14 5.38 5.72 4.65 4.03 3.81 4.14 4.49 5.60 6.13 6.96
6 10m_W 10.00 5.32 5.16 4.34 4.59 3.62 3.06 2.66 2.82 3.21 4.23 4.94 6.03

Summer Average Night-time Monthly Average Wind Speed - Based on Measurements

1 spd_avg_48.5m_W_ch01 48.50 4.91 4.85 1.70
2 spd_avg_48.5m_S_ch02 48.50 4.90 4.85 1.69
3 spd_avg_41.5m_W_ch03 41.50 4.66 4.15 1.61

 Wind Speed (m/s)

Data Set Wind Speed Sensor Height

Data Set Wind Speed Sensor Height (m) Vsavg (m/s) H/H10 Vsavg/V10

1 50

2.00

2.50

Measured Profile

p _ g_ _ _
4 spd_avg_41.5m_S_ch04 41.50 4.58 4.15 1.58
5 spd_avg_30m_W_ch05 30.00 4.15 3.00 1.43
6 spd_avg_10m_W_ch06 10.00 2.90 1.00 1.00

Model Vsavg(hub) = Vsavg(10m)*k
k=C*(H/H10)^(n)

Hub Height (m) 80
C 1
n 0.33
k 1.99
Vsavg - Summer Average Night-time Wind Speed (July, August and Sept)
V10 - Vsavg at 10m height

y = 1.00x0.33

R² = 1.00

0.00

0.50

1.00

1.50

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

V/
V1

0

H/H10
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Appendix D: Noise Contour Maps 

Noise Contours calculated at 4.5 metres above grade  
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