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1 Produced by Geoff Leventhall for DEFRA in May 2003. 
2 A group of noise experts and stakeholders brought together to consider guidance for noise specific to wind 
turbines. 
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3 BWEA Web Site: 25th May 2006 
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4 Wagner, S., Barieb, R., and Guidati, G., Wind Turbine Noise, Springer, Berlin, 1996 

Figure 1: Air  Flow around a Wind Turbine Blade from Ref: 2 Wagner , S., Bar ieb, R., and Guidati, 

G., Wind Turbine Noise, Spr inger , Ber lin, 1996 
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Centre for Sensory Research Vol. 2(1) 1995: Section 7.1.4 : Page 41 
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22 Kevin. P Shepherd and Harvey H. Hubbard. Noise radiation characteristics of the WWG-0600 (600kW) wind 

turbine generator. NASA TM-101576. June 1989 
23 Kevin P. Shepherd and Harvey H Hubbard. Environmental noise characteristics of the MOD5-B (3.2MW) wind 

turbine generator. NASA TM-101567 March 1989 
24 Low frequency noise and vibrations measurement at a modern wind farm: ETSU W/13/00392/REP: D Snow: 1997 
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International Meeting on Wind Turbine Noise: Perspectives for Control: Berlin 17th – 18th October 2005. 
26 Microseismic and Infrasound Monitoring of Low Frequency Noise and Vibrations from Windfarms: 
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30 Infrasound from Wind Turbines: Observations from Castle River Wind Farm: Howard Hepburn and Jason 

Edworthy: 18th October 2005: Canadian Wind Energy Conference Toronto Canada 
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Low Frequency Noise Assessment
Wind Farm: External Noise Levels Ground Board 
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Time History of Measured G-Weighted Sound Pressure Levels
External Noise Levels: Ground Board Measurement Position
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33 Do wind turbines produce significant low frequency sound levels?: 11th International Meeting on Low Frequency 
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Low Frequency Noise Study
Site 1: Location 1: 14th May 2005
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Low Frequency Noise Study
Site 2: Location 2

Transfer Function ETSU-R-97 to Internal Location

-5

0

5

10

15

20

25

30

35

40

10 12 16 20 25 31.5 40 50 63 80 100 125 160 200 250 315 400 500

Third Octave Band Centre Frequency (Hz)
M

ea
su

re
d 

So
un

d 
Pr

es
su

re
 L

ev
el

 D
if

fe
re

nc
e:

 d
B

 L
eq

Average Insertion Loss

Lower 95%

Upper 95%

�
� )30!%�� )30!%�� )30!%�� )30!%�� E� E� E� E���� &%! )� � �
 � &&�1� ! �� ) %�� ��
 � #"  )� � �� ������ &%! )� � �
 � &&�1� ! �� ) %�� ��
 � #"  )� � �� ������ &%! )� � �
 � &&�1� ! �� ) %�� ��
 � #"  )� � �� ������ &%! )� � �
 � &&�1� ! �� ) %�� ��
 � #"  )� � �� ��

� � � �� � � �� � � �� � � � DDDD				 DDDD: E�
 � #"  )� � � � ���  %! � " 2�
 � #"  )� �: E�
 � #"  )� � � � ���  %! � " 2�
 � #"  )� �: E�
 � #"  )� � � � ���  %! � " 2�
 � #"  )� �: E�
 � #"  )� � � � ���  %! � " 2�
 � #"  )� �

�

� +%� " &&%&&4 %�  � � 1�  +%� / 0)2- )� 3�%� 7%2� , %� " #� 0& )#� , %!1� !4 " � #%�2%" - &�  � �  +%�

1� 22� . )� 3�#� � #20&)� � &��

�

·  � +"  �  +%� 2%7%2� � 1� , �  %�  )" 2� )� #!%" &%� )� � � � )&%� 2%7%2� / % . %%� � � � � I � � � � � � ( �

- %&#!)/ %- �/ $�� %22%$�+" &�� �  �/ %%� �1� 0� - �"  �" � $�� 1� +%�4 %" &0!%4 %�  �2� #"  )� � &�

·  � +"  �  +%� #� � &%!7"  � !$5� - � 0/ 2%� 32" (%- � / 0)2- )� 3� +" &� " � !%- 0#%- � " #� 0& )#�

, %!1� !4 " � #%�" &�#� 4 , " !%- � � � +%�+%" 7)%! �#� � & !0# )� � &�1� ! �� ) %�� ��
 � #"  )� � �� �

�

: 6�: 6�: 6�: 6� ���� �� 1! " &� 0� -�� 1! " &� 0� -�� 1! " &� 0� -�� 1! " &� 0� - ����

�

� +%� )� &)3� )1)#" �  � 2%7%2&� � 1� )� 1! " &� 0� - � � � )&%� %4 )&&)� � &� " &&� #)"  %- � . ) +�  +%�

� , %!"  )� � � � 1� 4 � - %! � 5� 0, . )� - � ! �  � !5� . )� - �  0! / )� %&� . )22� !%&02 � )� � 4 %" &0!" / 2%�

)� 1! " &� 0� - �. %22�/ %2� . � +%�" ##%,  %- � +!%&+� 2- �� 1�, %!#%,  )� � �1� ! �&0#+�� � )&%6�� �

&+� 02- �/ %�� �  %- � +"  �  +%�4 %" &0!%4 %�  �)� & !04 %�  "  )� � � )&�1" ! �4 � !%�&%� &) )7%�

 +" � �" �, %!&� � �. +%� �- % %# )� 3� +%�, !%&%� #%�� 1�)� 1! " &� � )#�" #� 0& )#�%� %!3$�" � - �

 +)&�&+� 02- 5� +%!%1� !%5�/ %�%9, %# %- 6�



 

 Page 63  

 

�

: 6>: 6>: 6>: 6>���� 
 � . �� !%=0%� #$�
 � )&%
 � . �� !%=0%� #$�
 � )&%
 � . �� !%=0%� #$�
 � )&%
 � . �� !%=0%� #$�
 � )&%����

�

� +%� 4 %" &0!%4 %�  &� , %!1� !4 %- � "  � " 22�  +!%%� &) %&� )� - )#"  %�  +"  � 2� . � 1!%=0%� #$�

� � )&%� )&�4 %" &0!" / 2%� / 0 � / %2� . �  +%� � � � 	 � � 
 )3+ �  )4 %� 
 � . � � !%=0%� #$� 
 � )&%�

� ! ) %!)� � 6� � � . %7%!5� . )� - �  0! / )� %� � � )&%� 4 " $� !%&02 � )� � )�  %! � " 2� � � )&%� 2%7%2&�

. +)#+� " !%� 80& � " / � 7%�  +%�  +!%&+� 2- � � 1� " 0- )/ )2) $5� " &� - %1)� %- � . ) +)� � �� � � � � � 6�

� � ! � " � 2� . � 1!%=0%� #$� &%� &) )7%� , %!&� � 5�  +)&� 4 " $� 4 %" � �  +"  � 2� . � 1!%=0%� #$�

� � )&%� )&� " 0- )/ 2%� . ) +)� � " � - . %22)� 36� �  � " 22�  +%� 4 %" &0!%4 %�  � &) %&5� 2� . �

1!%=0%� #$� � � )&%� " &&� #)"  %- � . ) +�  ! " 11)#� 4 � 7%4 %�  &� +" &� / %%� � 1� 0� - �  � � / %�

3!%"  %! �  +" � �  +"  � 1! � 4 �  +%� � %)3+/ � 0! )� 3� . )� - � 1" !4 &� " � - � 1� ! � � � %� 2� #"  )� � 5�

 ! " 11)#�� � )&%�. " &� +%�� � )&%�. +)#+�. � ' %�" �&2%%, )� 3�!%&)- %�  6�

�

: 6�: 6�: 6�: 6� ���� � %! � - $� " 4 )#�� � - 02"  )� �� %! � - $� " 4 )#�� � - 02"  )� �� %! � - $� " 4 )#�� � - 02"  )� �� %! � - $� " 4 )#�� � - 02"  )� � ����

�

� +%�#� 4 4 � � � #" 0&%� � 1�#� 4 , 2" )�  &� " &&� #)"  %- � . ) +� . )� - �  0! / )� %� � � )&%� )&�  +%�

" 0- )/ 2%� 4 � - 02"  )� � � � 1�  +%� " %! � - $� " 4 )#� � � )&%5� %&, %#)" 22$� "  � � )3+ 6� � 2 +� 03+�

 +%� )�  %! � " 2� � � )&%� 2%7%2&� " &&� #)"  %- � . ) +�  +)&� � � )&%� &� 0!#%� " !%� � �  � +)3+�

%� � 03+�  � � !%&02 � )� �  +%� " . " ' %� )� 3� � 1� " � !%&)- %�  5� � � #%�" . � ' %� �  +%� " 0- )/ )2) $�

� 1�  +)&� � � )&%�!%&02 &�)� � - )11)#02 )%&�)� � !% 0! � )� 3�  � �&2%%, 6� � +%�� � � �G0)- %2)� %&�

1� ! � � � 4 4 0� ) $� 
 � )&%� )� - )#"  %� )�  %! � " 2� � � )&%� 2%7%2&�  +"  � . )22� , ! �  %# � " 3" )� & �

&2%%, � - )& 0! / " � #%5� . ) +�2%7%2&� � 1�>� � - � � 
 � %=�K#� �  )� 0� 0&M� " � - � � � � - � � 
 � 4 " 9� 1� ! �

&)� 32%�� � )&%�%7%�  &�/ %)� 3�, ! � , � &%- 6�� +%�� � � �" 2&� �& "  %� +"  ��

�


 � . %! � � � )&%� 2%7%2&� 4 " $� / %� - )& 0! / )� 3� - %, %� - )� 3� 0, � � �  +%� � "  0!%� � 1�

 +%�� � )&%�&� 0!#%6�

�

��  %! � " 2�� � )&%�2%7%2&�. ) +)� �  +%�- . %22)� 3&�"  � . +)#+�4 %" &0!%4 %�  &�+" 7%�/ %%� �

, %!1� !4 %- �)� - )#"  %� +"  �)�  %! � " 2�2%7%2&�� 1� � � 6E�I � � � 6� �- � � 
 � %=�K� ) %�� �� 
 � #"  )� � �

� M� " � - � � E6� � I � >� 6E� - � � 
 � %=5�K� ) %� � �� 
 � #"  )� � � � M�3" 7%� !)&%�  � � #� 4 , 2" )�  &� . +%� �



 

 Page 64  

 

 +%�� ##0, " �  &�. %!%�" . " ' %�/ 0 �- )- �� �  5�)� � +%4 &%27%&5�!%&02 �)� � +%�" . " ' %� )� 3�

� 1� +%�� ##0, " �  &6�

�

� +%� )�  %! � " 2� � � )&%� 2%7%2� 4 %" &0!%4 %�  &5� %7%� � . +%� � . )� - �  0! / )� %� � � )&%� )&�

" 0- )/ 2%� . ) +)� � " � / %- ! � � 4 5� 1" 22&� )� �  +%� !" � 3%� � � � I � � � � - � � 
 � %=� . ) +� . )� - � . &�

#2� &%- 6� � ) +� . )� - � . &� � , %� 5�  +)&� ! )&%&�  � � � E� I � � : � - � � 
 � %=6� � +)&� )� - )#"  %&�  +"  �

)�  %! � " 2�� � )&%�" &&� #)"  %- �. ) +� +%�. )� - �1" !4 &�)&�/ %2� . �  +%�&2%%, �- )& 0! / " � #%�

 +!%&+� 2- �, ! � , � &%- �. ) +)� � +%�� � � �G0)- %2)� %&6�

�

� +%�!%#� ! - )� 3&� � 1� . )� - �1" !4 � � � )&%�)� - )#"  %� +"  �  +)&� � � )&%�- � %&�� �  � !%&02 �)� �

 +%� " . " ' %� )� 3� � 1�  +%� � %)3+/ � 0!&�  � �  +%� - %7%2� , 4 %�  &L� �  +%!� � � )&%� &� 0!#%&�

" !%� +%�#" 0&%�� 1� +)&6�� � . %7%!5�� � #%�" . " ' %5�) �)&�1� 0� - � +"  �!% 0! � )� 3� � �&2%%, �

)&� 4 � !%� , ! � / 2%4 "  )#6� � &�  +%� &� 0� - � #� �  " )� &� " � � " #� 0& )#� #+" ! " # %! � . +)#+�

"   ! " # &� "   %�  )� � � � 1�  +%� 2)& %� %!5�  +%� �  +)&� #� 4 , � 0� - &�  +%� , ! � / 2%4 &�

" &&� #)"  %- �. ) +�!% 0! � )� 3� � �&2%%, �1� ! � +%�)� - )7)- 0" 26�

�

� +%�)� #!%" &%- �, %!)� - �� 1�!% 0! � )� 3� � �&2%%, �� 1�" �! � � 4 �� ##0, " �  �)&�� �  �" �- )!%# �

%11%# �� 1� +%�� � )&%�2%7%2&�. +)#+�" !%�)� � +%4 &%27%&�7%!$�2� . 5�/ 0 �" �!%&, � � &%� � �

 +%� � � )&%� / $�  +%� � ##0, " �  6� � +)&� !%&, � � &%�  � �  +%� � � )&%� )&� . +"  � , !%7%�  &� " �

, %!&� � � 1" 22)� 3� " &2%%, 6� � � 4 %� +%2, �  � � � ##0, " �  &� 4 " $� / %� , ! � 7)- %- � / $�  +%�

- %7%2� , 4 %�  � � 1�#� , )� 3�& ! "  %3)%&�1� ! �&0#+�&) 0"  )� � &� . +%!%�. )� - �1" !4 � � � )&%�

)&� " 0- )/ 2%6� � � %� � 1�  +%� , �  %�  )" 2� &0/ 8%# � - . %22)� 3&� . +)#+� . %!%� #� � &)- %!%- �

. ) +)� � +%�, �  %�  )" 2�2)& �� 1�� ! )3)� " 2�. )� - �1" !4 &�. +)#+�. %!%�#� � &)- %!%- �1� ! � +)&�

& 0- $� +" - � - %7%2� , %- � &0#+� " � & ! "  %3$�  � � - )& ! " # �  +%4 � 1! � 4 �  +%� � � )&%� . +%� �

" 0- )/ 2%� . ) +)� � " � / %- ! � � 4 � "  � � )3+ � " � - � . +%� �  !$)� 3�  � � !% 0! � �  � � &2%%, � " 1 %! �

" . " ' %� )� 3� "  � � )3+ 6� � � � " 7� )- � !%- 0#)� 3� � ! � !%4 � 7)� 3�  +%� / %� %1) &� � 1�  +)&�

#� , )� 3�& ! "  %3$5�4 %" &0!%4 %�  &�. %!%�� �  �, %!1� !4 %- �"  � +)&�2� #"  )� � �1� 22� . )� 3�

- )&#0&&)� � �. ) +�� ! �G%� 11�
 %7%�  +" 226�

�

� +%�, !%&%� #%�� 1�+)3+�2%7%2&�� 1�" 4 , 2) 0- %�4 � - 02"  )� � �)&�� �  �!%, � !  %- � � �� ##0! �

1� ! � " � &)3� )1)#" �  � 4 " 8� ! ) $� � 1� . )� - � 1" !4 &� � ! � . )� - �  0! / )� %&6� � � . %7%!5� &� 4 %�



 

 Page 65  

 

. )� - � 1" !4 &� #2%" !2$� !%&02 � )� � 4 � - 02"  )� � � "  � � )3+ � . +)#+� )&� 3!%"  %! �  +" � �  +"  �

" &&04 %- �. ) +)� � +%�� � � � D	 D: E�G0)- %2)� %&6��

�

� +%�! )&' � � 1�+)3+�2%7%2&�� 1�" %! � - $� " 4 )#�4 � - 02"  )� � � )&� / %2)%7%- � � � / %�3!%"  %& �

1� ! � &) %&� . +%!%� & " / 2%� "  4 � &, +%!)#� #� � - ) )� � &� � ##0! � " � - �  " 22� . )� - �  0! / )� %&�

" !%� , ! � , � &%- �� , %!"  )� 3� � ! � . +%!%�+)3+�2%7%2&� � 1� . )� - �&+%" ! �%9)& � "  � " �&) %6� �� �

3%� %!" 25�& " / 2%�"  4 � &, +%!)#�#� � - ) )� � &�" !%�4 � !%�2)' %2$� � � � ##0! �"  �2%7%2�&) %&�

. +)#+�" !%� � �/ %�1� 0� - �)� � +%�� � 5�)6%6� +%�%" & %! � �&)- %�� 1�� � 32" � - �1� ! �%9" 4 , 2%6�

� ) %�&, %#)1)#�%11%# &�)� �+)22)%! �  %! !" )� 5�- 0%� � �  � , � 3! " , +)#" 2�%11%# &5�4 )3+ �" 2&� �

!%&02 �)� �&0#+�4 � - 02"  )� � 6�

�

� +)&� - )&#0&&)� � � )� - )#"  %&�  +"  � ) � 4 " $� / %� " , , ! � , ! )"  %�  � � !%D7)&) �  +%� )&&0%� � 1�

" %! � - $� " 4 )#�4 � - 02"  )� � �" � - �" �4 %" � &�/ $�. +)#+�) �&+� 02- �/ %�" &&%&&%- 6��� � +%�

, !%&%� #%� � 1� +)3+� 2%7%2&� � 1� " %! � - $� " 4 )#� 4 � - 02"  )� � � " � #� ! !%# )� � � 1� ! �  +%�

, !%&%� #%�� 1� +%�� � )&%�&+� 02- �/ %�#� � &)- %!%- 6�� � . %7%!5�) �)&�/ %$� � - � +%�&#� , %�

� 1�  +)&� !%, � !  �  � � #� � &)- %! �  +%� )&&0%� � 1� " , , ! � , ! )"  %� " &&%&&4 %�  � " � - � " #� 0& )#�

1%"  0!%�#� ! !%# )� � �4 % +� - � 2� 3)%&�1� ! � +)&�#+" ! " # %! �. ) +)� � +%�� � )&%6�

�



 

 Page 66  

 

� �� �� �� � ���� � � � #20&)� � &� � � #20&)� � &� � � #20&)� � &� � � #20&)� � &����

�

� � � 04 / %! � � 1� #2%" ! � #� � #20&)� � &� 4 " $� / %� - ! " . � � 1! � 4 �  +%� 4 %" &0!%4 %�  &�

0� - %!  " ' %� �"  � +%� +!%%�. )� - �1" !4 &6�

�

� � 6�� � 6�� � 6�� � 6� ���� �� 1! " &� 0� -�� 1! " &� 0� -�� 1! " &� 0� -�� 1! " &� 0� - ����

�

�� 1! " &� 0� - � � � )&%� %4 )&&)� � &� 1! � 4 � . )� - �  0! / )� %&� " !%� &)3� )1)#" �  2$� / %2� . �  +%�

!%#� 3� )&%- � +!%&+� 2- �� 1�, %!#%,  )� � �1� ! �" #� 0& )#�%� %!3$�. ) +)� � +)&�1!%=0%� #$�

! " � 3%6� � 7%� � " &&04 )� 3�  +"  �  +%� 4 � & � &%� &) )7%� 4 %4 / %!&� � 1�  +%� , � , 02"  )� � �

+" 7%� " � +%" !)� 3�  +!%&+� 2- � . +)#+� )&� � � � - � � 2� . %! �  +" � �  +%� 4 %- )" � � +%" ! )� 3�

 +!%&+� 2- 5�4 %" &0!%- �)� 1! " &� 0� - �2%7%2&�" !%�. %22�/ %2� . � +)&�#! ) %!)� � 6�

�

� +%� - � #04 %�  � ?� � 4 4 0� ) $� 
 � )&%@� , !%, " !%- � 1� ! �  +%� � � !2- � � %" 2 +�

� !3" � )( "  )� � 5�& "  %&� +"  �A +%!%�)&�� � �!%2)" / 2%�%7)- %� #%� +"  �)� 1! " &� 0� - &�/ %2� . �

 +%�+%" ! )� 3� +!%&+� 2- �, ! � - 0#%�, +$&)� 2� 3)#" 2�� ! �, &$#+� 2� 3)#" 2�%11%# &B6���  +%!�

- % %# )� � � 4 %#+" � )&4 &� � 1� )� 1! " &� 0� - � � � 2$� � ##0! � "  � 2%7%2&� . %22� " / � 7%�  +%�

 +!%&+� 2- �� 1�" 0- )/ )2) $6����

�

� �4 " $�  +%!%1� !%�/ %�#� � #20- %- �  +"  � )� 1! " &� 0� - � " &&� #)"  %- � . ) +�4 � - %! � � . )� - �

 0! / )� %&� )&� � �  � " � &� 0!#%� . +)#+� . )22� !%&02 � )� � � � )&%� 2%7%2&� . +)#+� 4 " $� / %�

)� 80! )� 0&� � � +%�+%" 2 +�� 1�" �. )� - �1" !4 �� %)3+/ � 0!6�

�

� � 6�� � 6�� � 6�� � 6� ���� 
 � . �� !%=0%� #$�
 � )&%
 � . �� !%=0%� #$�
 � )&%
 � . �� !%=0%� #$�
 � )&%
 � . �� !%=0%� #$�
 � )&%����

�

� +%� 4 %" &0!%4 %�  &� , %!1� !4 %- � "  � " 22�  +!%%� &) %&� )� - )#"  %�  +"  � 2� . � 1!%=0%� #$�

� � )&%�)&�4 %" &0!" / 2%�/ 0 � / %2� . �  +%� � � � 	 � � 
 )3+ �  )4 %� 
 � . � � !%=0%� #$� 
 � )&%�

� ! ) %!)� � 6��

�



 

 Page 67  

 

� +%� � " &&%&&%- � )� � " ##� ! - " � #%� . ) +�  +%� � " � )&+� � ! ) %!)� � � � 1� 
 , � 5
 � � C� � � � - � 5�

)�  %! � " 2� 2%7%2&� - � � � �  � %9#%%- � � � � - � � . +%� � 4 %" &0!%4 %�  &� " !%� 0� - %!  " ' %� �

. ) +)� � ! � � 4 &� . ) +� . )� - � . &�#2� &%- 5� )� � " ##� ! - " � #%� . ) +�  +%� !%=0)!%4 %�  &� � 1�

 +%�� " � )&+�� % +� - �1� ! �" &&%&&)� 3�2� . �1!%=0%� #$�� � )&%6�

�

� � . %7%!5�. )� - � 0! / )� %�� � )&%�4 " $�!%&02 �)� �" � �)�  %! � " 2�� � )&%�2%7%2� +"  �)&�80& �

" / � 7%�  +%�  +!%&+� 2- � � 1� " 0- )/ )2) $5� " &� - %1)� %- � . ) +)� � �� � � � � � 6� � � ! � " � 2� . �

1!%=0%� #$� &%� &) )7%� , %!&� � 5�  +)&� 4 " $� 4 %" � �  +"  � 2� . � 1!%=0%� #$� � � )&%�

" &&� #)"  %- � . ) +�  +%� � , %!"  )� � � � 1�  +%�  +!%%� . )� - � 1" !4 &� #� 02- � / %� " 0- )/ 2%�

. ) +)� � " � - . %22)� 36� � � . %7%!5� "  � " 22�  +%� 4 %" &0!%4 %�  � &) %&5� 2� . � 1!%=0%� #$�

� � )&%�" &&� #)"  %- � . ) +�  ! " 11)#�4 � 7%4 %�  �" 2� � 3�2� #" 2� ! � " - &�+" &�/ %%� �1� 0� - �  � �

/ %�3!%"  %!� +" � � +"  �1! � 4 � +%�� %)3+/ � 0! )� 3�. )� - �1" !4 6�

�

� � 6>� � 6>� � 6>� � 6>���� � %! � - $� " 4 )#�� � - 02"  )� �� %! � - $� " 4 )#�� � - 02"  )� �� %! � - $� " 4 )#�� � - 02"  )� �� %! � - $� " 4 )#�� � - 02"  )� � ����

�

� +%� #� 4 4 � � � #" 0&%� � 1� #� 4 , 2" )�  &� " &&� #)"  %- � . ) +� . )� - �  0! / )� %� � � )&%� "  � " 22�

 +!%%� . )� - � 1" !4 &� )&� � �  � " &&� #)"  %- � . ) +� 2� . � 1!%=0%� #$� � � )&%5� / 0 � )&�  +%�

" 0- )/ 2%� 4 � - 02"  )� � � � 1�  +%� " %! � - $� " 4 )#� � � )&%5� %&, %#)" 22$� "  � � )3+ 6� � 2 +� 03+�

 +%� )�  %! � " 2� � � )&%� 2%7%2&� " &&� #)"  %- � . ) +�  +)&� � � )&%� &� 0!#%� " !%� � �  � +)3+�

%� � 03+�  � � !%&02 � )� �  +%� " . " ' %� )� 3� � 1� " � !%&)- %�  5� � � #%�" . � ' %� �  +%� " 0- )/ )2) $�

� 1�  +)&� � � )&%� #" � � !%&02 � )� � - )11)#02 )%&� )� � !% 0! � )� 3�  � � &2%%, 6� � � )&� " 2&� � � �  �

0� #� 4 4 � � � 1� ! � " � . )� - � 1" !4 �  � � / %� )- %�  )1)%- � " &� " � #" 0&%� � 1�  +%� " . " ' %� )� 3�

" 2 +� 03+� � � )&%� 2%7%2&� " � - �  +%� 4 %" &0!%4 %�  &�!%#� ! - )� 3&� )� - )#"  %�  � �  +%�

#� �  ! " !$6�

�

� +%� " � " 2$&)&� )� - )#"  %&�  +"  � ) � 4 " $� / %� " , , ! � , ! )"  %�  � � !%D7)&) �  +%� )&&0%� � 1�

" %! � - $� " 4 )#�4 � - 02"  )� � � " � - �  +%�4 %" � &� / $� . +)#+� ) �&+� 02- � / %� " &&%&&%- 6� �� �

 +%� , !%&%� #%� � 1� +)3+� 2%7%2&� � 1� " %! � - $� " 4 )#� 4 � - 02"  )� � � " � #� ! !%# )� � � 1� ! �  +%�

, !%&%� #%�� 1� +%�" #� 0& )#�1%"  0!%�&+� 02- �/ %�#� � &)- %!%- 6�� � . %7%!5�) �)&�/ %$� � - �

 +%�&#� , %�� 1� +)&�!%, � !  �  � �#� � &)- %! � +%�)&&0%�� 1�" , , ! � , ! )"  %�" &&%&&4 %�  �" � - �

" #� 0& )#�1%"  0!%�#� ! !%# )� � �4 % +� - � 2� 3)%&�1� ! � +)&�#+" ! " # %! �. ) +)� � +%�� � )&%6�



 

 Page 68  

 

� �� �� �� � ���� 	 %#� 4 4 %� - "  )� �	 %#� 4 4 %� - "  )� �	 %#� 4 4 %� - "  )� �	 %#� 4 4 %� - "  )� � ����

�

� +%� " � " 2$&)&� � 1� )�  %! � " 2� " � - � %9 %! � " 2� � � )&%� 2%7%2&� . ) +)� � - . %22)� 3&�

� %)3+/ � 0! )� 3� . )� - � 1" !4 &� . +)#+� +" 7%� / %%� � )- %�  )1)%- � " &� 3)7)� 3� ! )&%�  � �

, ! � / 2%4 &� " &&� #)"  %- � . ) +� � � )&%�)� - )#"  %�  +"  �&)3� )1)#" �  �2%7%2&� � 1� )� 1! " &� 0� - �

" � - � 2� . � 1!%=0%� #$� � � )&%� . %!%� � �  � 1� 0� - 6� � � . %7%!5�  +%� , !%&%� #%� � 1�

" %! � - $� " 4 )#�4 � - 02"  )� � �. +)#+�)&�3!%"  %! � +" � � +"  �� ! )3)� " 22$�1� !%&%%� �/ $� +%�

" 0 +� !&� � 1� � � � � D	 D: E5� , " !  )#02" !2$� - 0! )� 3�  +%� � )3+ � +� 0!&5� #" � � !%&02 � )� �

)�  %! � " 2�. )� - �1" !4 �� � )&%�2%7%2&�. +)#+�" !%�" 0- )/ 2%�" � - �. +)#+�4 " $�, ! � 7� ' %�" � �

" - 7%!&%�!%" # )� � �1! � 4 �" �2)& %� %!6�� +)&�4 " $� " ' %� +%�1� !4 �� 1�)� #!%" &%- � )4 %�)� �

!% 0! � )� 3�  � � &2%%, � 1� ! � " � � � ##0, " �  � " 2 +� 03+� � � )&%� " &&� #)"  %- � . ) +�  +%� . )� - �

1" !4 &�. " &�� �  �1� 0� - � � �" . " ' %� � +%�� ##0, " �  6�

�

� � � " ' %�" ##� 0�  �� 1�, %!)� - &�. +%� �" %! � - $� " 4 )#�4 � - 02"  )� � �)&�" �#2%" !2$�" 0- )/ 2%�

1%"  0!%� . ) +)� �  +%� )� #)- %�  � � � )&%5� ) � )&� !%#� 4 4 %� - %- �  +"  � " �4 %" � &�  � � " &&%&&�

" � - � " , , 2$� " � #� ! !%# )� � �  � �  +%� )� #)- %�  � � � )&%� )&� - %7%2� , %- 6� � � . %7%!5� ) � )&�

/ %$� � - �  +%� &#� , %� � 1�  +)&� !%, � !  �  � � #� � &)- %! �  +%� )&&0%� � 1� " , , ! � , ! )"  %�

" &&%&&4 %�  �" � - � " #� 0& )#�1%"  0!%�#� ! !%# )� � �4 % +� - � 2� 3)%&�1� ! �  +)&�#+" ! " # %!�

. ) +)� � +%�)� #)- %�  �� � )&%�1! � 4 �" �. )� - �1" !4 � 0! / )� %6�

�



Annex 1: The Measurement of Sound 

Page 69/Annex 1 

� %" &0!%4 %�  �� 1�� � 0� -� %" &0!%4 %�  �� 1�� � 0� -� %" &0!%4 %�  �� 1�� � 0� -� %" &0!%4 %�  �� 1�� � 0� - ����

�


 � )&%�
 %7%2&�� +%�B- %#)/ %2B�

�

� %1)� ) )� � �� � +%� - %#)/ %2� )&�  +%� 2� 3" ! ) +4 � � 1�  +%� ! "  )� � / % . %%� �  . � � 7" 20%&� � 1�

&� 4 %� #+" !" # %!)& )#� =0" �  ) $� &0#+� " &� , � . %!5� , !%&&0!%� � ! � )�  %� &) $5� . ) +� " �

4 02 ), 2$)� 3� #� � & " �  �  � � 3)7%� #� � 7%� )%�  � � 04 %!)#" 2� 1" # � !&6� 
 � 3" ! ) +4 &� " !%�

0&%102� 1� ! � #� 4 , !%&&)� 3� " � . )- %� ! " � 3%� � 1� =0" �  ) )%&� )�  � � " � &4 " 22%!� ! " � 3%6� � � ! �

%9" 4 , 2%��

2� 3 � � � � �C�� �

2� 3 � � � � � �C�� �

2� 3 � � � � � � �C�>�

" � - � +%�! "  )� �� 1�� � � � �� �)&�#� 4 , !%&&%- �)�  � �" �! "  )� �� 1�>�� 6�

�

� +)&�" , , ! � " #+�)&�" - 7" �  " 3%� 0&�1� ! �+" � - 2)� 3�&� 0� - �2%7%2&5�. +%!%� +%�! "  )� � � 1�

 +%� +)3+%& �  � �  +%� 2� . %& � &� 0� - � . +)#+� . %� " !%� 2)' %2$�  � � %� #� 0�  %! � #" � � / %� " &�

+)3+�" &� � 5� � � 5� � � �� 6� � �0&%102�- %7%2� , 4 %�  5�4 " � $�$%" !&�" 3� 5� . " &�  � �  " ' %�  +%�

! "  )� &�. ) +�!%&, %# � � � +%�=0)% %& �&� 0� - �. %�#" � �+%" !6�� +)&�)&� +%� +!%&+� 2- �� 1�

+%" ! )� 3� "  � " / � 0 � � � � � � � (5� . +)#+� )&�  " ' %� � " &� � � T* " �K� 6� � D� * " M� � 1� , !%&&0!%�1� ! �

 +%� " 7%!" 3%� , %!&� � 6� � +%� �  +%� . � ! - � ?2%7%2@� )&� " - - %- �  � �  +%� . � ! - �  +"  �

- %&#!)/ %&� " � , +$&)#" 2� =0" �  ) $5� - %#)/ %2&� " !%� )4 , 2)%- 6� � +0&5� Q&� 0� - � 2%7%2Q� )&� " �

- %#)/ %2� =0" �  ) $6� � +%� �  +%� &� 0� - � , !%&&0!%� )&� - � 0/ 2%- 5�  +%� &� 0� - � , !%&&0!%�

2%7%2� )� #!%" &%&� / $� � � - � 6� � +)&� )&� - )11%!%�  � 1! � 4 � " � - � 0/ 2)� 3� � 1�  +%� , %!#%)7%- �

2� 0- � %&&�� 1�" �&� 0� - � . +)#+�)&�%=0)7" 2%�  � � �" � � � �- � �)� #!%" &%�)� �� � )&%�2%7%2�"  �

� � !4 " 2�" 0- )/ 2%�1!%=0%� #)%&6�

�

� %" &0!%4 %�  &�

�

� %)3+ )� 3�� % . � ! ' &6��

� +%� 4 " 8� ! ) $� � 1� � � )&%� 4 %" &0!%4 %�  &� " !%� 4 " - %� 0&)� 3� &� 0� - � 2%7%2� 4 % %!&�

K�� � �� � � � � � 5� � � � � M5� . +)#+� 3)7%� � 04 %!)#" 2� 2%7%2&� " &� " � !%, !%&%�  "  )� � � � 1�  +%�

� � )&%6� � � ! �%� 7)! � � 4 %�  " 2� � � )&%� ) � )&� � � !4 " 2�  � � 0&%�  +%�&� 0� - � 2%7%2�4 % %! � � D



Annex 1: The Measurement of Sound 

Page 70/Annex 1 

. %)3+ )� 35� . +)#+� 3!" - 0" 22$� !%- 0#%&�  +%� &)3� )1)#" � #%� � 1� 1!%=0%� #)%&� / %2� . �

� � � � � � (5� 0�  )2� "  � � � � � ( �  +%� "   %� 0"  )� � � )&� E� � - � 6� � +%� � D. %)3+ )� 3� )&� 12"  �  � �

. ) +)� �� �- � �- � . � � � �" / � 0 �� � �� ( �" � - � +%� �- ! � , &�/ $�>�- � �"  �>� 6� �� ( �" � - �� � �- � �

"  �� � �� (6�� )30!%�� �&+� . &� +%�� �" � - �� �. %)3+ )� 3�#0!7%&6��

�

�
� )30!%�� )30!%�� )30!%�� )30!%�� ;� ;� ;� ; ������������ DDDD� %)3+ )� 3�" � - ��� %)3+ )� 3�" � - ��� %)3+ )� 3�" � - ��� %)3+ )� 3�" � - �� DDDD� %)3+ )� 3�
 % . � ! ' &� %)3+ )� 3�
 % . � ! ' &� %)3+ )� 3�
 % . � ! ' &� %)3+ )� 3�
 % . � ! ' &����

�

� +%� G� . %)3+ )� 35� K�� � � E� : � 5� � : : � � EM5� )&� &, %#)1)#" 22$� - %&)3� %- � 1� ! � )� 1! " &� 0� - �

" � - � 1" 22&� � 11� ! " , )- 2$� " / � 7%� � � � � (5� . +)2& � / %2� . � � � � � ( � ) � 1� 22� . &� " &&04 %- �

+%" ! )� 3�#� �  � 0!&�. ) +�" �&2� , %�� 1�� � �- � �, %! �� # " 7%�- � . � � � �� �� (6�� +)&�&2� , %�)&�

)�  %� - %- �  � �3)7%�" �&0/ 8%# )7%�" &&%&&4 %�  �  � � � � )&%�)� �  +%�)� 1! " &� � )#� ! " � 3%6� � �

GD� %)3+ %- �2%7%2�� 1�: � �I �� � � �- � KGM�)&�#2� &%� � � +%�, %!#%,  )� � � +!%&+� 2- �2%7%26�

GD� %)3+ %- �2%7%2&�/ %2� . �; � D: � �- � KGM�" !%�� �  � � � !4 " 22$�&)3� )1)#" �  �1� ! �+04 " � �

, %!#%,  )� � 6� � � . %7%!5�  � � � 4 0#+� !%2)" � #%� � � �  +%� GD. %)3+ )� 35� . +)#+� )&� � 1�

2)4 ) %- � " , , 2)#"  )� � 5� 4 " $� - )7%! � "   %�  )� � � 1! � 4 � , ! � / 2%4 &� "  � +)3+%!�

1!%=0%� #)%&5�&" $5�)� � +%�>� � ( � � �; � � ( �! " � 3%6�� )30!%�� �&+� . &� +%�GD� %)3+ )� 3�

#0!7%6��

�

                                                 
47 ISO 7196: 1995 Acoustics – Frequency-weighting characteristics for infrasound measurements 



Annex 1: The Measurement of Sound 

Page 71/Annex 1 

�

�
� )30!%�� )30!%�� )30!%�� )30!%�� :� :� :� : ��G��G��G��GDDDD� %)3+ � %)3+ � %)3+ � %)3+ )� 3�
 % . � ! ')� 3�
 % . � ! ')� 3�
 % . � ! ')� 3�
 % . � ! ' ����

� +%!%� )&� " � 
 )� %" ! � � %)3+ )� 35� " 2&� � ' � � . � � " &� [ D. %)3+ )� 35� . +)#+� +" &� " � 12"  �

1!%=0%� #$�!%&, � � &%�1! � 4 �� � � ( � � �� � �' � (6��

�

� !%=0%� #$�� � " 2$&)&�

�

� +%� 4 %" &0!%4 %�  &� � 1� � � )&%� 4 " $� / %� #� � &)- %!%- � )� � 3!%"  %! � - % " )2� / $�

#� � &)- %!"  )� � � � 1�  +%� 1!%=0%� #$� #� �  %�  � � 1�  +%� � � )&%� 0� - %! � )� 7%& )3"  )� � 6�

� !%=0%� #$� " � " 2$&)&� 4 " $� / %� 0� - %!  " ' %� � 0&)� 3� #� � & " �  � , %!#%�  " 3%� 1)2 %!&5�

&0#+� " &�  +)! - � � # " 7%� � ! � � # " 7%� / " � - � " � " 2$&)&5� " � - � #� � & " �  � / " � - . )-  +�

1)2 %!)� 35� $, )#" 22$�0� - %!  " ' %� �0&)� 3�" �� " & �� � 0! )%! �� ! " � &1� !4 �K� � � M�" � " 2$&%!6�

�

� %" &0!%4 %�  &� � 1� &� 0� - � , !%&&0!%� 2%7%2&� 0&)� 3� 1)2 %!)� 3� � % . � ! ' &� 4 " $� / %�

0� - %!  " ' %� � 0&)� 3� " � . %)3+ )� 3� � % . � ! ' 5� &0#+� " &� � � � ! � � � . %)3+ )� 36� � � ! �  +%�

, 0! , � &%�� 1� +)&�& 0- $5�4 %" &0!%4 %�  &�+" 7%�/ %%� �, %!1� !4 %- �0&)� 3�" �2)� %" ! � � ! �

[ D. %)3+ )� 35� " � - �  +%� � " � $� . %)3+ )� 3� � % . � ! ' &�+" 7%� / %%� � " , , 2)%- � " 1 %! � - "  " �

#� 22%# )� � � . +%� � #� � &)- %!)� 3� &, %# !" 2� - "  " 6� �� � , " ! " 22%2� . ) +�  +%� &, %# ! " 2�

4 %" &0!%4 %�  &5� � 7%!" 22� � D. %)3+ %- � &� 0� - � , !%&&0!%� 2%7%2� - "  " � . " &� #� 22%# %- �

" &�. %226�

�


 " ! ! � . / " � - � " � " 2$&)&5� 0&)� 3�  +%� � � � � 4 % +� - 5� +" &� / %%� � , %!1� !4 %- � 1� ! � &� 4 %�

4 %" &0!%4 %�  &�  � � " &&%&&�  � � " 2� � � )&%� %4 )&&)� � &� . +)#+� 4 )3+ � / %� !%2"  %- �  � �



Annex 1: The Measurement of Sound 

Page 72/Annex 1 

. )� - �  0! / )� %� � , %!"  )� � &5� " � - � 1� ! � )� 7%& )3"  )� � &� � 1� � � )&%� " &&� #)"  %- � . ) +�  +%�

/ 2" - %�, " &&)� 3�1!%=0%� #$�� 1� +%�. )� - � 0! / )� %&�0� - %! �#� � &)- %!"  )� � 6�

�

� 7%!" 3)� 3�

�

� � 0� - � 2%7%2� 4 % %!&� 3)7%� " � � 04 %!)#" 2� !%, !%&%�  "  )� � � � 1�  +%� � � )&%6� � � . %7%!5�

 +)&� )&� � /  " )� %- � / $� " 7%!" 3)� 3� � 7%! � " � , %!)� - � � 1�  )4 %�  +"  5� 1� ! � 120# 0"  )� 3�

� � )&%&5� )&� 3%� %!" 22$� 2� � 3%! �  +" � �  +%� , %!)� - � � 1�  +%� 120# 0"  )� � &5� 2%" - )� 3�  � � " �

2� &&�� 1�)� 1� !4 "  )� � �� � � +%�120# 0"  )� � &6�� +%�. )- %&, !%" - �0&%�� 1� +%�%=0)7" 2%�  �

2%7%2� - )&#" ! - &� )4 , � !  " �  � )� 1� !4 "  )� � � � � �  +%� =0" 2) $� � 1�  +%� � � )&%5� ) &� &, %# ! " 2�

, ! � , %!  )%&�" � - �#� ! !%&, � � - )� 3�, %!#%)7%- �&� 0� - �#+" ! " # %!6�

�

� +%�&� 0� - �, !%&&0!%�2%7%2��

�

� +)&�)&�- %1)� %- �" &��

�

dB
p
p

Lp ��
�

�
��
�

�
=

0

log20 �

� +%!%�, �)&� +%�	 � � �7" 20%�0� 2%&&��  +%!. )&%�& "  %- �� 1�&� 0� - �, !%&&0!%�)� �* " &#" 2B&�

" � - � *
� �
)&� � � 9� � � D� � * " � 1� ! � 4 %" &0!%4 %�  &� )� � " )!6� � � 0� - � )� #)- %�  � "  � !%#%,  � ! � K%636� " �

� %)3+/ � 0! )� 3� , ! � , %!  $M�. � 02- � � � !4 " 22$�/ %�%9, !%&&%- �" &�" �&� 0� - � , !%&&0!%�2%7%2�

K)� �- � M6�

�

� +%�%=0)7" 2%�  �2%7%2��" � �%� %!3$�" 7%!" 3%�

�

� +)&� )&� - %1)� %- � " &�  +%� 7" 20%� � 1�  +%� &� 0� - � , !%&&0!%� 2%7%2� )� � - %#)/ %2&� � 1�

#� �  )� 0� 0&� & %" - $� &� 0� - �  +"  � . ) +)� � " � &, %#)1)%- �  )4 %� )�  %!7" 25� � 5� +" &�  +%�

&" 4 %� 4 %" � D&=0" !%- � &� 0� - � , !%&&0!%� " &� " � &� 0� - �  +"  � 7" ! )%&� . ) +�  )4 %6� � � )&�

3)7%� �/ $� +%�1� 22� . )� 3�%=0"  )� � ��

�

{ }�=
2

1

)/)(()/1(log10 22
10,

t

t OTeq dtptpTL �



Annex 1: The Measurement of Sound 

Page 73/Annex 1 

� +%!%��

�


 %=5� � � )&�  +%� %=0)7" 2%�  � #� �  )� 0� 0&� &� 0� - � , !%&&0!%� 2%7%2� - % %!4 )� %- �

� 7%! �" � )4 %�)�  %!7" 2�� �C� � �I � � L�

, � �)&� +%�!%1%!%� #%�&� 0� - �, !%&&0!%�K� � T* " ML�

, K M�)&� +%�)� & " �  " � %� 0&�&� 0� - �, !%&&0!%�K* " M6�

�


 � � �, %!#%�  )2%�2%7%2&�

�

� +%�, %!#%�  )2%�2%7%2&�
 � � �4 " $�/ %�- %1)� %- �" &� +%�&� 0� - �, !%&&0!%�2%7%2�. +)#+�)&�

%9#%%- %- � 1� ! � � � � S � � 1�  +%�  )4 %� - 0! )� 3�  +%� 4 %" &0!%4 %�  �  )4 %� , %!)� - 5� � 6� � � ! �

 +%�" � " 2$&)&�0� - %!  " ' %� �. ) +)� � +)&�& 0- $5�. %�+" 7%�#� � &)- %!%- � +%�
 � � 5�
 : � �" � - �


 : � �&� 0� - �, !%&&0!%�2%7%2&�1� ! � +%�� 7%!" 22�� D. %)3+ %- �&� 0� - �, !%&&0!%�2%7%2�" � - �

1� ! � %" #+�  +)! - � � # " 7%� / " � - � 2%7%2� . +)#+� +" &� / %%� � #� � &)- %!%- 5� )6%6� 
 � : � � 1� ! �

� 7%!" 22� � � )&%� 2%7%2&�  +%�  �  " 2� � D. %)3+ %- � &� 0� - � , !%&&0!%� 2%7%2� %9#%%- %- � 1� ! �

: � S � � 1�  +%�  )4 %� " � - � 
 � � 5� � � � ( � 5�  +%� 2)� %" ! � 2%7%2� %9#%%- � 1� ! � � S � � 1�  +%�

4 %" &0!%4 %�  �, %!)� - �)� � +%�� � �� ( � +)! - �� # " 7%�1!%=0%� #$�/ " � - 6�

�

* %" ' �
 %7%2&�

�

� +%� , %" ' � &� 0� - � , !%&&0!%� 2%7%2� )&�  +%� 4 " 9)4 04 � &� 0� - � , !%&&0!%� 2%7%2�  � � / %�

4 %" &0!%- �- 0! )� 3�" �4 %" &0!%4 %�  �, %!)� - �. +)#+�!%, !%&%�  &� +"  �" / &� 20 %�, %" ' �

&� 0� - �, !%&&0!%�2%7%25�0&)� 3�" �!%&, � � &%� )4 %�� 1�>� �4 &%#&6�� +)&�+" &�/ %%� �0&%- �

. ) +)� �  +%�4 %" &0!%4 %�  �&% �0, �  � � - % %!4 )� %�. +% +%! �  +%�4 %" &0!)� 3�&$& %4 �

+" &�/ %%� �� 7%!2� " - %- �- 0! )� 3� +%�- "  " �#� 22%# )� � �, %!)� - 6�� �+" &�" 2&� �/ %%� �0&%- �

 � �&% � +%�3" )� �1� ! �%" #+�4 %" &0!%4 %�  �#+" � � %2� � �%� &0!%�3� � - �- "  " �#� 22%# )� � �

- 0! )� 3� +%�0� "   %� - %- �4 %" &0!%4 %�  �, ! � #%&&6�

 



Annex 2: Findings at Measurement Locations 

 Page 74/Annex 2  

� ) %�� ��
 � #"  )� � ��� ) %�� ��
 � #"  )� � ��� ) %�� ��
 � #"  )� � ��� ) %�� ��
 � #"  )� � �� ����

�

� +%� %9)& )� 3� . )� - � 1" !4 � "  � � ) %� � � . " &� #� 4 4 )&&)� � %- � )� � <02$� � : : : 6� � %7%� � , ) #+�

!%302"  %- � . )� - �  0! / )� %&� " !%� )� & " 22%- � "  �  +%� &) %6� � )� #%�  +%� � , %!"  )� � � � 1�  +%� . )� - �

1" !4 5� #� 4 , 2" )�  &� " &&� #)"  %- � . ) +� � � )&%� +" 7%� / %%� � !%#%)7%- 6� � � %� � 1�  +%� &, %#)1)#�

- %&#!),  )� � &� � 1� � � )&%� " &&� #)"  %- � . ) +�  +%� � , %!"  )� � � � 1�  +)&� . )� - � 1" !4 � . " &�  +%�

, !%&%� #%�� 1�2� . �1!%=0%� #$�" � - �)� 1! " &� 0� - �� � )&%6�

�

� +%� 4 %" &0!%4 %�  � 2� #"  )� � � &%2%# %- � 1� ! �  +%� )� 7%& )3"  )� � &� )�  � �  +)&� � � )&%� . %!%�

#� 4 , 2" )� " �  &� . +� � - %&#!)/ %- �  +%� � � )&%� " &� ? +04 , %- � " � - � !%&02 %- � )� � 0&�

%9, %!)%� #)� 3�+%" - " #+%&� " � - � , !%&&0!%�&%� &"  )� � &� . ) +)� � 4 $�+%" - 6� � � )&�2)' %� " �+%" !  �

/ %"  � " � - � " , , %" !&�  � � #� 4 %�  +! � 03+�  +%� 12� � ! � )�  � � � 0! � / %- ! � � 4 6� � 7%� � . ) +�  +%�

. )� - � . &�#2� &%- �. %�#" � �& )22�+%" ! � +)&�� � )&%6@�

�

�� ) )" 2�)� 7%& )3"  )� � &�� 1� +%�, ! � , %!  $�)� - )#"  %- � +%�1� 22� . )� 3��

��

·   +"  � +%�4 " )� �1" #" - %&�� 1� +%�/ 0)2- )� 3�1" #%- �" . " $�1! � 4 � +%�&) %L�

·  " � �%� D&0) %�/ "  +! � � 4 �+" - �. )� - � . &�1" #)� 3� +%�. )� - �1" !4 L��

·   +"  � - � 0/ 2%� 32" ()� 3� +" - � / %%� � )� & " 22%- � )� � " � #� � &%!7"  � !$� " !%" � 1" #)� 3�

&� 0 +. " ! - &�" . " $�1! � 4 � +%�&) %L�

·  - � 0/ 2%�32" ()� 3�%9)& %- �/ % . %%� � +%�4 " )� �/ %- ! � � 4 �" � - �#� � &%!7"  � !$�" !%" L�

·  - � 0/ 2%�32" ()� 3� . " &�)� & " 22%- � . ) +)� �  +%�2)7)� 3� ! � � 4 � . )� - � . &�1" #)� 3�  � . " ! - &�

 +%�&� 0 +L�

·   +%� - � 0/ 2%� 32" ()� 3� . " &�  +%!4 " 2� - � 0/ 2%� 32" ()� 3� . ) +� � � � &, %#)" 2� " #� 0& )#�

, ! � , %!  )%&L��

·   +"  �  +%� � � )&%� . " &� 4 � & � " 0- )/ 2%� . ) +)� �  +%� #� � &%!7"  � !$� " � - � 2)7)� 3� ! � � 4 �

" !%" &�. +)#+�. %!%�#� � � %# %- �7)" �" � �" ##%&&�- � � !L��

·  . ) +)� �  +%� 2)7)� 3� ! � � 4 �  +%� � � )&%� . " &� 4 � & � " 0- )/ 2%� "  �  +%� %� - � � 1�  +%� ! � � 4 �

#2� &%& � � � +%�#� � &%!7"  � !$L��

·   +"  � +%�� � )&%�. " &�" 0- )/ 2%�. ) +)� � +%�/ %- ! � � 4 �/ 0 � +"  � +%�2%7%2&�. %!%�4 � & �

� �  )#%" / 2%�. ) +)� � +%�#� � &%!7"  � !$�" � - �2)7)� 3�! � � 4 L�



Annex 2: Findings at Measurement Locations 

 Page 75/Annex 2  

·   +"  � 1� 22� . )� 3�  +%� )4 , 2%4 %�  "  )� � � � 1� " � 
 � )&%� 	 %- 0# )� � � � " � " 3%4 %�  �

� $& %4 K
 	 � � M�  +%� 2� . � 1!%=0%� #$� � � )&%� +" - � / %%� � &0/ & " �  )" 22$� !%- 0#%- � "  �

 +)&� , ! � , %!  $� " � - �  +"  5� )� � 3%� %!" 25�  +%� � %%- �  � � #� 4 , 2" )� � +" - � / %%� � 3!%"  2$�

!%- 0#%- L�

·  . )� - � 0! / )� %�� � )&%�. " &�" 0- )/ 2%�. ) +)� � +%�3" ! - %� �" !%" &�� 1� +%�, ! � , %!  $�%7%� �

. +%� � +%�
 	 � � �. " &�� , %!"  )� 3L�

·  . +%� � 2� . � 1!%=0%� #$� � � )&%� . " &� 4 � & � )�  !0&)7%5� " � � %" & %!2$� . )� - � #� � - ) )� � �

. � 02- �%9)& �"  � +%�&) %6�

�

� +%� )�  %! � " 2�4 %" &0!%4 %�  �2� #"  )� � &�&%2%# %- �1� ! � " &&%&&4 %�  � "  �  +)&� , ! � , %!  $� . %!%�

. ) +)� � +%�#� � &%!7"  � !$�" !%" 5�%9 %! � " 2� � � +%�)�  %! � " 2�. )� - � . &� � � +%�4 " )� �/ %- ! � � 4 �

� 1� +%�, ! � , %!  $�. +)#+�. " &�" � / 0� 3" 2� . 6� � �4 )#! � , +� � %�2� #"  )� � � )� �  +%�#� ! � %! � � 1�  +%�

! � � 4 � . " &� &%2%# %- � " � - � " � &)  )� 3� , � &) )� � � . ) +)� �  +%� #� � &%!7"  � !$5� " . " $� 1! � 4 �  +%�

! � � 4 �/ � 0� - " ! )%&6�

�

� 9 %! � " 2� 4 %" &0!)� 3� 2� #"  )� � &� . %!%� " � 1" J" - %� 4 %" &0!%4 %�  � 2� #"  )� � �  � �  +%� %" & %! � �

1" J" - %� � 1�  +%� / 0)2- )� 3� 1" #)� 3�  � . " ! - &�  +%� . )� - � 1" !4 5� " � - � " � ?1!%%D1)%2- @�

4 %" &0!%4 %�  � 2� #"  )� � � )� � " ##� ! - " � #%� . ) +�  +%� !%=0)!%4 %�  &� � 1� � � � � D	 D: E6� � +)&�

� � � � D	 D: E�4 %" &0!%4 %�  �2� #"  )� � � . " &�2� 33%- �0&)� 3�" � 
 " !&� � D� " 7)%&�
 � ; � � � � � 0� - �


 %7%2�� % %! �� 1�" �� $, %���&, %#)1)#"  )� � 6�

�

� � � " - - ) )� � " 2� 4 %" &0!%4 %�  � #+" � � %2� � 1�  +%� � � - � � � " !4 � � )%� &$& %4 � 4 � � ) � !%- �  +%�

7%! )#" 2� " ##%2%!"  )� � � . ) +)� �  +%� 1� 0� - "  )� � � &2" / � � 1�  +%� #� � &%!7"  � !$�  � � - % %!4 )� %�

. +% +%! �" � $�- % %# " / 2%�7)/ ! "  )� � �" &&� #)"  %- �. ) +� +%�� , %!"  )� � �� 1� +%�. )� - � 0! / )� %&�

#� 02- �/ %�- % %# %- 6�

�

� �+" &�/ %%� �)� - )#"  %- �" / � 7%� +"  5�)� �3%� %!" 25� +%�)4 , 2%4 %�  "  )� � �� 1� +%�
 	 � � �"  � +%�

. )� - �1" !4 �+" - �3!%"  2$�!%- 0#%- � +%�, �  %�  )" 2�1� ! � � � )&%�- )& 0! / " � #%�"  � +%�- . %22)� 3&6�

� +%!%1� !%5�  � � )� #!%" &%�  +%� , �  %�  )" 2� 2)' %2)+� � - � � 1�  +%� � � )&%� � ##0! ! )� 35�  +%� 
 	 � � �

&$& %4 � . " &�  0! � %- � � 11� 1� ! �  +%� , %!)� - � � 1�  +%� � � )&%� 4 %" &0!%4 %�  &� . +%� � . %"  +%!�

#� � - ) )� � &� . %!%� %9, %# %- �  � � #" 0&%�  +%� � � )&%� . +)#+� #" 0&%- � #� 4 , 2" )�  &6� � � ! �  +)&�

2� #"  )� � 5� +)&�. " &�" � �%" & %!2$�. )� - �#� � - ) )� � 66��



Annex 2: Findings at Measurement Locations 

 Page 76/Annex 2  

�

� %" &0!)� 3�%=0), 4 %�  � . " &�)� & " 22%- �� � �  +%�� �  +� � %/ !0" !$� � � � � 6� � +%�%=0), 4 %�  � . " &�

- � . � 2� " - %- �� � � +%�� � - �� " !#+�� � � � 6�� �. " &�!%, � !  %- �/ $� +%�� ##0, " �  &� +"  �" 2 +� 03+�

� � )&%�. " &�" 0- )/ 2%�"  �%9 %! � " 2�2� #"  )� � &� � � +%�- . %22)� 35�� � )&%�. " &�� �  �+%" ! - �. ) +)� �

 +%� - . %22)� 36� � � . %7%!5�  +%� 3!%"  %& � , ! � / 2%4 �  +"  � . " &� %9, %!)%� #%- � - 0!)� 3�  +)&�

&0!7%$�, %!)� - � . " &� +%�1" )20!%�� 1� +%�&� 0� - �2%7%2�%=0), 4 %�  � . +)#+�1" )2%- � � �2� 3�" � $�

� � )&%�- "  " 6��

�

� � 22� . )� 3� " � , %!)� - � � 1� !%7)%. � � 1�  +%� - "  " � 2� 33)� 3� %=0), 4 %�  � " � - � !%#%),  � � 1� � %. �

&� 1 . " !%� - ! )7%!&�1� ! �  +%� - "  " �#" ! - 5�  +%�%=0), 4 %�  � . " &� !%D)� & " 22%- � � � �  +%� � �  +� � " $�

� � � � � " � - � � , %!"  %- �  +! � 03+�  � �  +%� � E +� � " $� � � � � 6� � 0! )� 3�  +%�%" !2$�4 � ! � )� 3� � 1� � �  +�

� " $� � � � � 5� " � � "  0! - " $5� � � )&%� " &&� #)"  %- � . ) +�  +%� . )� - � 1" !4 � . " &� - %&#!)/ %- � " &�

?)�  � 2%!" / 2%@�" � - � +%�1� 22� . )� 3�#� 4 4 %�  �. " &�2� 33%- ��

�

?� � ' %�0&� � � � � 6� � � " / 2%� � �3% � / " #' �  � �&2%%, 6� � % . %%� � � +0!&6� � �  +� " � - �

� %- 6� � ;  +� � " $�  +%� . )� - 1" !4 � . " &� " 0- )/ 2%� � � �  +%� , "  )� � - 0! )� 3�  +%�

" 1 %! � � � � � � � � &%7%!" 2� � ##" &)� � &� / 0 � " &�  +%� . %"  +%!� . " &� #� 2- � . %� . %!%�

� �  � . � ! ' )� 3� � ! � &)  )� 3� � 0 - � � !&5� �  +%!. )&%� ) � . � 02- � +" 7%� / %%� � " �

� 0)&" � #%6@���

�

� +%�" � " 2$&)&�� 1� +%�� � )&%�- "  " �1� ! � +)&�2� #"  )� � �- 0! )� 3� +)&�, %!)� - �)&�" &&%&&%- �/ %2� . 6�

� � &+� 02- � / %� � �  %- �  +"  �  +%� � ##0, " �  � !%1%!&�  � � � � " 4 � � � � � K� ! ) )&+� � 04 4 %! � � )4 %M�

. +%!%" &�" 22� +%�4 %" &0!%4 %�  &�!%, � !  %- �" !%�0� - %!  " ' %� �!%2"  )7%� � �G� � �KG!%%� . )#+�

� %" � �� )4 %M6�

�

�� 1! " &� 0� - �

�

� +%� 4 %" &0!%4 %�  &� . +)#+� " !%� - % " )2%- � . ) +)� �  +%� 1)30!%&� / %2� . 5� � )30!%&� � � I � � 5�

- % " )2%- �  +%�4 %" &0!%- � 
 %=5� 
 � � 5� 
 � � � " � - � 
 : � �  +)! - � � # " 7%�/ " � - �&� 0� - � , !%&&0!%�2%7%2&6�

� +%� , !%&%�  "  )� � � � 1�  +%� - "  " � 0&)� 3�  +%� 
 � � � &� 0� - � , !%&&0!%� 2%7%2&� , ! � 7)- %� " � �

)� - )#"  )� � � � 1�  +%� , �  %�  )" 2� , %!)� - �  +"  � . )� - � 1" !4 � � � )&%� 4 " $� %9#%%- �  +%� � ! ) %!)" �

 +!%&+� 2- &�. +)#+�+" 7%�/ %%� �" - � ,  %- �1� ! � +)&�" &&%&&4 %�  �� 1�)�  %! � " 2�� � )&%�2%7%2&6��



Annex 2: Findings at Measurement Locations 

 Page 77/Annex 2  

�

�

Low Frequency Noise Assessment
Location 1: 02:50 14th May 2005
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Low Frequency Noise Assessment
Location 1: 02:55 14th May 2005
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Low Frequency Noise Assessment
Location 1: 03:00 14th May 2005
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Low Frequency Noise Assessment
Location 1: 03:05 14th May 2005
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Low Frequency Noise Assessment
Location 1: 03:10 14th May 2005
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Low Frequency Noise Assessment
Location 1: 03:15 14th May 2005
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Low Frequency Noise Assessment
Assessment in accordance with Danish Method
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Site 3 : Location 2
Low Speed Operational Noise Data: Downwind

y = 1.5732E-01x3 - 2.0148E+00x2 + 9.4300E+00x + 1.0994E+01

R2 = 8.0560E-01
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Site 3 : Location 2
High Speed Operational Noise Data: Downwind

y = -2.9125E-02x4 + 1.1440E+00x3 - 1.6165E+01x2 + 9.8346E+01x - 1.8287E+02

R2 = 8.5801E-01
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