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MEASUREMENT AND LEVEL OF INFRASOUND 
FROM WIND FARMS AND OTHER SOURCES
Chris Turnbull1, Jason Turner1 and Daniel Walsh2
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INTRODUCTION
!"#$%&'(")* +&* ,-"-$%110* 2'"&+)-$-)* .'* /-* &'(")* %.*

#$-9(-"2+-&*1-&&*.5%"*EF*G<*%")*+&*'#.-"*)-&2$+/-)*%&*+"%()+/1-3*
G'7-8-$;* &'(")*/-1'7*EF*G<* $-6%+"&*%()+/1-*:$'8+)-)* .5%.*
.5-*&'(")*1-8-1*+&*&(#!*2+-".10*5+,5*HIJ3*!"#$%&'(")*+&*,-"-$%.-)*
/0*%*$%",-*'#*"%.($%1*&'($2-&;*+"21()+",*7%8-&*'"*.5-*2'%&.1+"-;*
7%.-$#%11&* %")*7+")3* !.* +&* %1&'*,-"-$%.-)*/0* %*7+)-* $%",-*'#*
-",+"--$-)*&'($2-&*&(25*%&* +")(&.$+%1*:$'2-&&-&;*8-5+21-&;*%+$*
2'")+.+'"+",*%")*7+")*#%$6&3*45-*.5$-&5'1)&*'#*%()+/+1+.0*#'$*
+"#$%&'(")*5%8-*/--"*)-.-$6+"-)*+"*%*$%",-*'#*&.()+-&*HEJ3*45-*
CK7-+,5.+",* 5%&* /--"* &.%")%$)+&-)* .'* )-.-$6+"-* .5-* 5(6%"*
:-$2-:.+'"* %")* %""'0%"2-* )(-* .'* "'+&-* .5%.* 1+-&* 7+.5+"* .5-*
+"#$%&'(")*#$-9(-"20*$%",-*HLJ3*>*2'66'"*%()+/+1+.0*.5$-&5'1)*
#$'6*.5-*$%",-*'#*&.()+-&*+&*%"*+"#$%&'(")*1-8-1*'#*?@*)ABCD*'$*
,$-%.-$3*45-*%()+/+1+.0*.5$-&5'1)*1+6+.*'#*?@*)ABCD*+&*2'"&+&.-".*
7+.5*'.5-$*M($':-%"*&.%")%$)&*%")*&.()+-&;*+"21()+",*.5-*NO*
P-:%$.6-".*#'$*M"8+$'"6-".;*Q'')*%")*R($%1*>##%+$&*.5$-&5'1)*
)-8-1':-)* +"* EFFL* HEJ;* .5-* NO* P-:%$.6-".* '#* 4$%)-* %")*
!")(&.$0*&.()0*HSJ;* .5-*C-$6%"*=.%")%$)*P!T*S@U?F*H@J*%")*
+")-:-")-".*$-&-%$25*2'")(2.-)*/0*V%.%"%/-*%")*WX11-$*HUJ3
45-$-* 5%8-* /--"* 2'"2-$"&* $%+&-)* +"* .5-* 2'66("+.0*

$-,%$)+",* .5-* ,-"-$%.+'"* '#* +"#$%&'(")* /0* >(&.$%1+%"* 7+")*
#%$6&3* 45-* ,-"-$%.+'"* '#* +"#$%&'(")* 7%&* )-.-2.-)* '"* -%$10*
+".-$"%.+'"%1* .($/+"-* )-&+,"&;* 75+25* +"2'$:'$%.-)* .5-* /1%)-&*
Y)'7"7+")Z*'#*.5-*.'7-$*&.$(2.($-*H[J3*45-*6-25%"+&6*#'$*.5-*
,-"-$%.+'"*7%&*.5-*/1%)-*:%&&+",*.5$'(,5*.5-*7%\-*2%(&-)*/0*
.5-*:$-&-"2-*'#* .5-* .'7-$3*W')-$"*7+")* .($/+"-&*"'7*1'2%.-*
.5-*/1%)-*Y(:7+")Z*'#*.5-*.'7-$3*
>(&.$%1+%"* =.%.-&* :$-&-".10* %&&-&&* .5-* "'+&-* #$'6* 7+")*

#%$6&* (")-$* %* $%",-* '#* =.%")%$)&* %")* C(+)-1+"-&* H?KIEJ3*
45-&-* =.%")%$)&* %")*C(+)-1+"-&* )'* "'.* :$'8+)-* :$-&2$+:.+8-*
$-9(+$-6-".&* #'$* +"#$%&'(")* #$'6* 7+")* #%$6&* )(-* .'* .5-*
%/&-"2-*'#*-8+)-"2-*.5%.*+"#$%&'(")*&5'(1)*/-*%&&-&&-)3*
>* &:-2+!*2* 6-.5')'1',0* 7%&* )-8-1':-)* .'* $-)(2-* .5-*

+""*(-"2-* .5%.* -8-"* 1+,5.* &($#%2-* /$--<-&* 2%"* 5%8-* '"* .5-*
+"#$%&'(")*$-&(1.&3*45-*6-.5')'1',0*+&*/%&-)*'"*6-%&($-6-".&*
/-+",*2'")(2.-)*/-1'7*.5-*,$'(")*&($#%2-*+"*%*.-&.*25%6/-$*.5%.*
+&*%::$']+6%.-10*@FF66*&9(%$-*%")*@FF66*)--:3*!"#$%&'(")*
7%&* 6-%&($-)* (&+",* .5+&* /-1'7* ,$'(")* 6-.5')'1',0* %.*

.7'* >(&.$%1+%"* 7+")* #%$6&;* ^%2+!*2* G0)$'Z&* _1-6-".&* C%:*
V+")* Q%$6* 75+25* 5%&* /--"* ':-$%.+",* +"* .5-* 6+)KT'$.5* '#*
='(.5* >(&.$%1+%* &+"2-* EFIF* %")* 2'6:$+&-&* E[* =(<1'"* =??*
7+")* .($/+"-&;*-%25*7+.5*%* $%.-)*2%:%2+.0*'#*E3I*WV;*%")*%.*
.5-* 2'%&.%1* _%:-* A$+),-7%.-$* V+")* Q%$6* 75+25* 5%&* /--"*
':-$%.+",*&+"2-*EFF?*+"*&'(.5K7-&.-$"* +̀2.'$+%;*%")*2'6:$+&-&*
Ea*RM:'7-$*WW?E*7+")*.($/+"-&;*-%25*7+.5*%*$%.-)*2%:%2+.0*
'#*E3F*WV3*!"#$%&'(")*7%&*%1&'*6-%&($-)*+"*.5-*8+2+"+.0*'#*%*
/-%25;*%*2'%&.%1*21+##;*.5-*2+.0*'#*>)-1%+)-*%")*%*:'7-$*&.%.+'"*
(&+",* .5-* /-1'7*,$'(")*6-.5')'1',03*45+&* :%:-$* $-:'$.&* '"*
.5-*&.()0*.5%.b
c* P-8-1':&* %* 6-.5')'1',0* .'* 6-%&($-* +"#$%&'(")* .5%.*
6+"+6+&-&*.5-*+""*(-"2-*'#*7+")*'"*.5-*6+2$':5'"-d

c* W-%&($-&* .5-* 1-8-1&*'#* +"#$%&'(")*%.*%* $%",-*'#*)+&.%"2-&*
#$'6*%*7+")*.($/+"-;*#'$*.7'*7+")*#%$6&d

c* _'6:%$-&* .5-* $-&(1.&* %,%+"&.* $-2',"+&-)* %()+/+1+.0*
.5$-&5'1)&d*%")

c* _'6:%$-&*.5-*$-&(1.&*7+.5*+"#$%&'(")*6-%&($-6-".&*.%\-"*
"-%$* "%.($%1* &'($2-&;* &(25* %&* /-%25-&;* %")* -",+"--$-)*
&'($2-&;*&(25*%&*%*:'7-$*&.%.+'"*%")*,-"-$%1*%2.+8+.0*7+.5+"*
.5-*2+.0*'#*>)-1%+)-3

MEASUREMENT TECHNIQUE 

Equipment 
>11* 6-%&($-6-".&* 7-$-* 2'")(2.-)* 7+.5* %* = >̀T4MO*

a@[* 40:-* I* T>4>* 2%1+/$%.-)* &'(")* %")* 8+/$%.+'"* %"%10&-$3*
45-*= >̀T4MO*a@[*40:-*I*6-.-$*5%&*%*6-%&($-)*#$-9(-"20*
$-&:'"&-* )'7"* .'* F3@* G<3* >* CR>=* SF>e* fg* #$--* !*-1)*
6+2$':5'"-*7+.5*%* #$-9(-"20*$-&:'"&-*'#*hI)A*.'*I*G<*%")*
hE)A* .'* F3@* G<* 7%&* (&-)* 7+.5* .5-* = >̀T4MO* 6-.-$3* 45-*
6-.-$* %")*6+2$':5'"-* %$$%",-6-".* +&* .5-$-#'$-* &(+.%/1-* #'$*
6-%&($-6-".* '#* "'+&-* 1-8-1&* +"* .5-* +"#$%&'(")* $%",-* .'* .5-*
1-8-1*'#*%22($%20*$-9(+$-)*#'$*.5-*%&&-&&6-".3

Microphone Mounting Method
>*6+2$':5'"-*6'(".+",*6-.5')*+&*:$'8+)-)*+"*!M_*UISFFKII*

HILJ3* 45-* 6-.5')* 7%&* )-8-1':-)* .'* 6+"+6+&-* .5-* +""*(-"2-*
'#*7+")*'"* .5-*6+2$':5'"-* #'$* .5-*6-%&($-6-".*'#*"'+&-* +"*
#$-9(-"2+-&*5+,5-$*.5%"*.5'&-*%&&'2+%.-)*7+.5*+"#$%&'(")3*45+&*

EXHIBIT A17-5
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+&*%25+-8-)*/0*6'(".+",*.5-*6+2$':5'"-*%.*,$'(")*1-8-1*'"*%*
$-"*-2.+",*&($#%2-*%")*/0*:$'.-2.+",*.5-*6+2$':5'"-*7+.5*.7'*
7+")&5+-1)&*2'"&.$(2.-)*#$'6*':-"*2-11*#'%63*45-*6-.5')*7%&*
"'.*)-8-1':-)*&:-2+!*2%110*#'$*.5-*6-%&($-6-".*'#*+"#$%&'(");*
%")*7+")*,(&.&*2%"*/-*21-%$10*)-.-2.-)*75-"*6-%&($+",*+"*.5-*
+"#$%&'(")*#$-9(-"20*$%",-*(&+",*.5-*%/'8-*6-.5')3*45-$-#'$-;*
.5+&*&.()0*5%&*)-8-1':-)*%"*%1.-$"%.+8-*6-.5')*.'*$-)(2-*.5-*
+""*(-"2-* '#* 7+")* '"* .5-* 6+2$':5'"-* .5%.* 7'(1)* '.5-$7+&-*
6%&\*.5-*+"#$%&'(")*#$'6*%*:%$.+2(1%$*&'($2-3*>*/-1'7*,$'(")*
&($#%2-*6-.5')*7%&*)-8-1':-)*/%&-)*'"*%*&+6+1%$*6-.5')'1',0*
HISJ3*45+&*6-.5')*5%&*/--"*%)%:.-)*#'$*.5+&*&.()0;*%")*+"21()-&*
%*)(%1*7+")&5+-1)*%$$%",-6-".;*7+.5*%"*':-"*2-11*#'%6*1%0-$*
6'(".-)*'8-$* %* .-&.* 25%6/-$* %")*%*aF66*)+%6-.-$*:$+6%$0*
7+")&5+-1)* (&-)* %$'(")* .5-* 6+2$':5'"-3* 45-* 6+2$':5'"-*
6'(".+",*%$$%",-6-".*+&*)-:+2.-)*+"*Q+,($-*I3

Verifi cation of Technique
45-* /-1'7* ,$'(")* .-25"+9(-* 7%&* %"%10&-)* %.* %* $-6'.-*

&+.-* %7%0* #$'6* 7+")* #%$6&;* .$%"&:'$.* 2'$$+)'$&* %")* '.5-$*
%::$-2+%/1-* "'+&-* &'($2-&* %")* +"* 8-$0* &.+11* 2'")+.+'"&3* 45-*
%+6*'#* .5-*%"%10&+&*7%&* .'*)-.-$6+"-* .5-* 1-8-1*'#* .$%"&#-$*'#*
+"#$%&'(")*#$'6*'(.&+)-*.'*+"&+)-*.5-*25%6/-$3*45-*#'11'7+",*

:$'2-)($-*7%&*(&-)b
c* >*2'"&.%".*1-8-1*'#*+"#$%&'(")*7%&*,-"-$%.-)*(&+",*%*.'"-*
&+,"%1* ,-"-$%.'$* %")* &(/K7''#-$* &:-%\-$* BAiV* 40:-*
>=V*_PWD;*6'(".-)*I6*%/'8-*.5-*,$'(")*%.*%*)+&.%"2-*
'#* IF6* 5'$+<'".%110* #$'6* .5-* 25%6/-$3* 45-* 1'7-&.*
#$-9(-"20*.5%.*2'(1)*/-*,-"-$%.-)*/0*.5-*&+,"%1*,-"-$%.'$*
7%&*?*G<*%")*.5-$-#'$-*.5-*+"#$%&'(")*7%&*,-"-$%.-)*%.*%*
"(6/-$*'#*)+&2$-.-*#$-9(-"2+-&*/-.7--"*?*%")*EF*G<3**

c* 45-* +"#$%&'(")* 7%&* 6-%&($-)* (&+",* .5-* !M_* UISFFKII*
%/'8-*,$'(")*.-25"+9(-d

c* 45-* +"#$%&'(")* 7%&* 6-%&($-)* (&+",* .5-* /-1'7* ,$'(")*
.-25"+9(-d

c* 45-* +"#$%&'(")* 7%&* 6-%&($-)* 7+.5'(.* .5-* .'"-* &+,"%1*
,-"-$%.'$* ':-$%.+",* .'* )-.-$6+"-* .5-* %6/+-".* 1-8-1* '#*
+"#$%&'(")3**

45-* 6-%&($-6-".* $-&(1.&* %$-* &(66%$+&-)* +"* 4%/1-* I3* 45-*
6-%&($-)* 1-8-1&* +"&+)-* %")* '(.&+)-* '#* .5-* 25%6/-$* 7-$-*
2'"&+&.-".* %.* %11* '#* .5-* #$-9(-"2+-&* :$')(2-)* /0* .5-* &+,"%1*
,-"-$%.'$3*45-*6-%&($-6-".*'#*%*2'"&.%".*&'($2-*'#*+"#$%&'(")*
+"* &.+11* 2'")+.+'"&* +&* .5-* &%6-* %/'8-* .5-* ,$'(")* %&* +"* .5-*
25%6/-$*(&+",*.5-*.-25"+9(-*)-&2$+/-)*%/'8-3*

Microphone

Primary 
windshield
(90mm 
diameter)

Secondary 
windshield
(60mm thick 
foam)

Tripod

0.5m

0.5m

100mm

Ground level

Below ground 
level

Earth 
chamber

Q+,($-*I3*=25-6%.+2*)+%,$%6*'#*.5-*6+2$':5'"-*:'&+.+'"*B"'.*.'*&2%1-D

4%/1-*I3*W-%&($-6-".*%.*%::$']+6%.-10*IF6*#$'6*.5-*2'".$'11-)*&'($2-*7+.5*"'*7+")

Q$-9(-"20*BG<D ?3FF IF3F IE3@ IU3F EF3F

T'+&-*j-8-1*B)AD
!"&+)-*25%6/-$ S[ @F @S UF UL
k(.&+)-*25%6/-$ S[ @F @S UF UL
>6/+-".*1-8-1 La L? La La L[

EXHIBIT A17-5
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,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,, 
,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,, 
,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,, 
,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,, 
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RESULTS 
!"#$%&'(")*7%&*6-%&($-)*%.*.5-*_1-6-".&*C%:*V+")*Q%$6*

%")*.5-*_%:-*A$+),-7%.-$*V+")*Q%$6;*(&+",*.5-*/-1'7*,$'(")*
6-.5')'1',03*!"*%))+.+'";*.5-*1-8-1*'#*+"#$%&'(")*7%&*6-%&($-)*
+"* .5-*8+2+"+.0*'#*%*/-%25;*%*2'%&.%1*21+##;*%*2+.0*%")*%*:'7-$*
&.%.+'"*(&+",* .5-*&%6-*6-.5')'1',03*>.*_1-6-".&*C%:*V+")*
Q%$6;*.5-*+"#$%&'(")*7%&*6-%&($-)*%.*)+&.%"2-&*'#*?@6;*I?@6*
%")*LUF6*#$'6*.5-*/%&-*'#*%*.($/+"-*+"*%*)'7"7+")*)+$-2.+'"3*
45-* .-&.+",*7%&* 2'")(2.-)* /-.7--"* %::$']+6%.-10* [:6* %")*
II:6*'"*4(-&)%0*II*W%0*EFIF;*(")-$*%*21-%$*"+,5.*&\0*7+.5*%*
1+,5.*/$--<-3*k:-$%.+'"%1*)%.%*+")+2%.-&*.5%.*.5-*.($/+"-&*7-$-*
&(/l-2.* .'*5(/*5-+,5.*7+")* &:--)&*'#* .5-*'$)-$*'#*U* .'*?6m&*
)($+",*.5-*:-$+')*'#*.5-*.-&.+",3*45-*7+")*&:--)*%.*,$'(")*1-8-1*
7%&*"'.*6-%&($-)3
>.* _%:-* A$+),-7%.-$* V+")* Q%$6;* .5-* +"#$%&'(")* 7%&*

6-%&($-)*%.*)+&.%"2-&*'#*IFF6*%")*EFF6*#$'6*.5-*/%&-*'#*%*
.($/+"-*+"*%*)'7"7+")*)+$-2.+'"3*45-*.-&.+",*%.*.5-*7+")*#%$6*
&+.-*7%&*2'")(2.-)*/-.7--"*%::$']+6%.-10*S%6*%")*U%6*'"*
V-)"-&)%0*E*n("-*EFIF;*(")-$*%*21-%$*"+,5.*&\0*7+.5*%*1+,5.*
/$--<-3*P($+",*.5-*.-&.+",;*.5-*':-$%.+'"%1*&.%.(&*'#*.5-*.($/+"-&*
7%&*2'"&.%".10*'/&-$8-)*%")*2'"!*$6-)3*W-%&($-6-".&*7-$-*
2'")(2.-)* 7+.5* /'.5* .5-* .($/+"-&* ':-$%.+'"%1* %")* 7+.5* .5-*
.($/+"-*/1%)-&*&.%.+'"%$03
4'*)-.-$6+"-*.5-*1-8-1*'#*+"#$%&'(")*#$'6*"%.($%1*&'($2-&;*

6-%&($-6-".&*(&+",*.5-*/-1'7*,$'(")*6-.5')*7-$-*6%)-*%.*
_%:-*A$+),-7%.-$*E@6*#$'6*.5-*5+,5*7%.-$1+"-*'#*%*/-%25;*%.*
%::$']+6%.-10*E@F6*+"1%")*#$'6*%*2'%&.%1*21+##*#%2-*%")*%.*?\6*
+"1%")*#$'6*.5-*2'%&.3*4'*)-.-$6+"-*.5-*1-8-1*'#*+"#$%&'(")*#$'6*
'.5-$*-",+"--$-)*"'+&-*&'($2-&;*6-%&($-6-".&*(&+",*.5-*/-1'7*
,$'(")*6-.5')*7-$-*2'")(2.-)*%.*%*)+&.%"2-*'#*%::$']+6%.-10*
L@F6*#$'6*%*,%&*!*$-)*:'7-$*&.%.+'"*%&*7-11*%&*7+.5+"*.5-*2+.0*
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