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&*)5=/>). 4N '>N5 (CC4E4(;5+0 *EE>'J+4N=(, 3N4;L +*)L(1 =(*O0^,350 (h34J'(;51 3;4'J(,(, 90 >9N5*E+(NA 
K>;N(h3(;5+01 45 4N J)(C()*9+( 5> E>'J+(5( *N '3E= >C 5=4N />). *N 4N J>NN49+( J)4>) 5> 4;454*54;L >5=() J=*N(N 
>C E>;N5)3E54>;1 N3E= *N C>>54;L (DE*O*54>; *;, 4;N5*++*54>; >C 3;,()L)>3;, 354+454(NA ]=( C>++>/4;L *)( L(;()*+ 
)(E>''(;,*54>;N E>;E();4;L (*)5=/>). E>;N5)3E54>; *;, '*0 ;>5 9( *JJ+4E*9+( 5> N45(^NJ(E4C4E E>;,454>;NA 
_3)5=()'>)(1 5=( E>;5)*E5>) 4N )(NJ>;N49+( 4; N(+(E54;L *;, 4'J+('(;54;L 5=( '>N5 *JJ)>J)4*5( E>;N5)3E54>; 
5(E=;4h3(N [(ALA1 E>;N5)3E54>; '(*;N1 '(5=>,N1 N(h3(;E(N >) J)>E(,3)(N1 >) C>) N*C(50 J)(E*354>;N >) 
J)>L)*'N\ C>) (*E= N45(^NJ(E4C4E E>;,454>;[N\A 

NO 4(#-PP-2FQ '.&*#-2F *23 F#1RR-2F 

I; *)(*N /=()( C4++ 4N 5> 9( J+*E(, 5> N3JJ>)5 N5)3E53)(N1 ,)4O( *;, J*).4;L *)(*N1 5=( C>++>/4;L 4N 
J)>J>N(,R 

25)4J *;, )('>O( *++ N>,1 5>JN>4+1 *;, >)L*;4E E>;5*'4;*5(, N>4+NA 

Q('>O( *++ 5)((N *;, N=)39N1 ,(N4L;*5(, 5> 9( E+(*)(,1 4;E+3N4O( >C L)3994;L )>>5N >C +*)L() 5)((NA 

Q('>O( *++ 5)*N=1 ,(9)4N1 )399+(1 (D4N54;L )*;,>' C4++1 N>4+ N>C5(;(, 90 N5*;,4;L /*5()1 *;, *;0 >5=() 
N>C5 N>4+ *N ,(5()'4;(, ;(E(NN*)0 90 5=( L(>5(E=;4E*+ (;L4;(()A ]=( C4++ J+*E('(;5 N=>3+, 9(L4; >; 
C4)'1 )(+*54O(+0 3;04(+,4;L C>3;,*54>; '*5()4*+A 

]=( C4++ C>3;,*54>; N=>3+, 9( N5)4JJ(, *;, E+(*)(, 9(0>;, 5=( +4'45N >C 5=( N5)3E53)( 90 * ,4N5*;E( 
(h3*+ 5> ;>5 +(NN 5=*; 5=( 5=4E.;(NN >C 5=( C4++ 9(+>/ 5=( N5)3E53)( C>3;,*54>; J+3N @7 C((5A _>) ,)4O(N 
*;, J*).4;L *)(*N1 5=( C4++ C>3;,*54>; N=>3+, 9( N5)4JJ(, *;, E+(*)(, C>) * ,4N5*;E( >C *5 +(*N5 f 
C((5 9(0>;, 5=( +4'45N >C 5=( J*O('(;5A 

SO ,-.. A*(&#-*. T 9$HP$G-(-$2 

F*5()4*+ N*54NC*E5>)0 C>) 3N( *N C4++ 4;E+3,(N E+*0(0 N4+5 *;, N4+50 [+(*;\ E+*0 N>4+N >) N*;, *;, L)*O(+1 
C)(( >C 5>JN>4+1 >)L*;4E >) >5=() ,(E>'J>N*9+( '*55()1 )>E.N =*O4;L * '*V>) ,4'(;N4>; L)(*5() 5=*; 
" 4;E=(N1 >) C)>d(; N>4+A 

2>4+N =*O4;L * '*D4'3' ,)0 ,(;N450 >C +(NN 5=*; $7 J>3;,N J() E394E C>>5 *N ,(5()'4;(, 90 5=( 
'>4N53)(^,(;N450 )(+*54>;N=4J *)( ;>5 E>;N4,()(, N345*9+( C>) 3N( *N C4++A 

2>4+N ,(NE)49(, *N 2IW] [g2K2 FW1 FT >) <8<] H^?`\ *)( E>;N4,()(, h3(N54>;*9+0 N345*9+( C>) 3N( 
*N C4++ '*5()4*+ 9(E*3N( 5=( N5*94+450 >C 5=(N( '*5()4*+N 4N O()0 N(;N454O( 5> 4;E)(*N(N 4; '>4N53)(A ]=(N( 
N>4+N N=>3+, ;>5 9( J+*E(, /45=4; 5=)(( C((5 >C 5=( 5>J >C 5=( N39L)*,(A 

UO ,-.. A*(&#-*. T A$-G(1#& 

-)(,>'4;*5(+0 C4;( L)*4;(, C4++ '*5()4*+N [+(*; E+*0(0 N>4+N\ *)( )(E>''(;,(, 5> E>;5*4; '>4N53)( 
E>;5(;5N /45=4; # J()E(;5 [*9>O( >) 9(+>/\ 5=( >J54'3' '>4N53)( *N ,(5()'4;(, 90 5=( '>4N53)(^
,(;N450 )(+*54>;N=4J [H2]F I;5();*54>;*+ 8"$B\1 >) +(NN 4C C>3;, 5> 9( ;((,(, 5> >95*4; N5*94+450 
9(+>/ 5=( E>'J*E54>; (h34J'(;5A ]=4N J)>O4,(N 5=( 9(N5 *NN3)*;E( >C (N5*9+4N=4;L ;>5 >;+0 *,(h3*5( 
,(;N450 C>) 3+54'*5( N3JJ>)5 >C E>;N5)3E54>; 935 *+N> J)>O4,(N N5*94+450 >C 5=( E>'J*E5(, N>4+ 3;,() 
5=( ,0;*'4E +>*,4;L 4;,3E(, 90 5=( =(*O0/(4L=5 E>;N5)3E54>; (h34J'(;5 ,3)4;L J+*E('(;5A 
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2*;, *;, L)*O(+ C4++ '*5()4*+ 4N ;>5 *N N(;N454O( 5> '>4N53)( E>;5(;5 /45= )(L*),N 5> N5*94+450A 
]=()(C>)(1 /( )(E>''(;, ;> NJ(E4C4(, +4'45*54>;1 *N +>;L *N NJ(E4C4(, ,(;N450 *;, N5*94+450 E*; 9( 
(N5*9+4N=(,A 

VO A$-G(1#& )3%1G(H&2( 

IC 5=( '>4N53)( E>;5(;5 >C 5=( '*5()4*+ C)>' 5=( C4++ N>3)E( >) ;*54O( N39L)*,( 4N ;>5 *JJ)>J)4*5( 5> 
(N5*9+4N= ,(;N4501 '>4N53)( *,V3N5'(;5 >C 5=( '*5()4*+ /4++ 9( )(h34)(,A 

IC 5=( '>4N53)( E>;5(;5 >C 5=( C4++ 9(4;L J+*E(, >) 5=( ;*54O( N39L)*,( 4N 5>> =4L=1 *JJ)>J)4*5( 
*,V3N5'(;5 (;5*4+N NJ)(*,4;L *;, (DJ>N4;L 5> 5=( N3; *;, /4;, C>) ,)04;L *;, 3N4;L (h34J'(;5 N3E= 
*N * ,4NE *;,e>) * L)*,()A ]=4N '*0 ;>5 9( C(*N49+( ,3)4;L /(5 N(*N>;*+ E>;,454>;NA U(5 N>4+N /4++ 
J3'J *;, '*0 E*3N( (DE(NN4O( )3554;L 3;,() =(*O0 (h34J'(;5 5)*CC4EA ]=()(C>)(1 4'J)>O('(;5N 5> 
5=( N39L)*,( '*0 9( *E=4(O(, 90 3;,()E3554;L *;, )(J+*E4;L /45= N345*9+( C4++ [J>NN49+0 4; 
E>'94;*54>; /45= * ;>;^/>O(; L(>5(D54+( >) 94*D4*+ L(>L)4,\ >) N5*94+4d*54>; /45= +4'( >) E('(;5A 
]=( '>N5 *JJ)>J)4*5( N39L)*,( 4'J)>O('(;5 5(E=;4h3( N=>3+, 9( ,(5()'4;(, *5 5=( 54'( >C 
E>;N5)3E54>;A 

IC 5=( '>4N53)( E>;5(;5 >C 5=( C4++ 4N 5>> +>/1 * /*5() 5)3E. /45= * NJ)4;.+() 9*) '*0 9( )(h34)(,A HC5() 
NJ)4;.+4;L1 5=( N>4+ N=>3+, 9( 5=>)>3L=+0 '4D(, /45= * ,4NE *;,e>) * L)*,()A 

WO 8X1-PH&2( 

&h34J'(;5 5> E>'J*E5 5=( C4++ N=>3+, 9( =(*O0 ,350 /45= * N5((+ ,)3' )>++() =*O4;L * '4;4'3' 
(CC(E54O( 3;45 /(4L=5 >C @7 5>;NA _>) (D*'J+(R 

_4;(^L)*4;(, '*5()4*+N [E+*0(0 N4+5N *;, +(*; E+*0N\ '*0 9( (CC4E4(;5+0 E>'J*E5(, 3N4;L * N=((JNC>>5 
)>++() E>'J*)*9+( 5> * K*5()J4++*) B@f N(+C^J)>J(++(, )>++()A 

K>*)N(^L)*4;(, '*5()4*+N [N*;, *;, L)*O(+\ =*O4;L +455+( >) ;> N4+5 *;, E+*0 N4d(N '*0 9( (CC4E4(;5+0 
E>'J*E5(, 3N4;L * =(*O01 N(+C^J)>J(++(,1 O49)*5>)0 N'>>5= /=((+ )>++()A 

K>*)N(^L)*4;(, '*5()4*+N =*O4;L *9>35 @7l >) '>)( N4+5 *;, E+*0 N4d(N '*0 9( (CC4E4(;5+0 
E>'J*E5(, 3N4;L * N=((JNC>>5 )>++() E>'J*)*9+( 5> * K*5()J4++*) B@f N(+C^J)>J(++(, N=((JNC>>5 
)>++()A 

YO >-K( ;Z-'[2&GG 

_4++ N=>3+, 9( J+*E(, 4; =>)4d>;5*+ +*0()N1 B^4;E= +>>N( 5=4E.;(NN1 E>'J*E5(, 3;4C>)'+0 5> 
*JJ)>D4'*5(+0 "^4;E= 5=4E.;(NNA 

IC (h34J'(;5 4N 3N(, /=4E= 4N +4L=5() /(4L=5 5=*; )(E>''(;,(, *9>O(1 +4C5 5=4E.;(NN N=>3+, 9( 
*JJ)>J)4*5(+0 5=4;;()A 

\O ,-.. D&2G-(/ 

I; *)(*N 5> N3JJ>)5 *EE(NN )>*,N *;, /45=4; 5=( J*,1 5=( C4++ *;, 9*E.C4++ N=>3+, 9( E>'J*E5(, 5> 
5=( ,(;N450 )(h34)('(;5N *N )(E>''(;,(, 4; 5=( '*4; 9>,0 >C 5=( )(J>)5  

]O 4&*G$2 $K 8*#(Z^$#[ 

U(*5=() E>;,454>;N *)( O()0 4'J>)5*;5 5> (CC4E4(;E0 4; />).4;L N>4+NA S(;()*++01 (*)5=/>). 4N 
*EE>'J+4N=(, '>N5 (CC4E4(;5+0 9(5/((; F*0 *;, M>O('9()A K>+, J()4>,N '*0 =*'J() '>4N53)( 
*,V3N5'(;5A IC 5=( 5('J()*53)( 4N 9(+>/ #6 ,(L)((N _*=)(;=(45 [>_\ C>) J)>+>;L(, J()4>,N1 C)>d(; 
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'*5()4*+ >; 5=( C4++ N3)C*E( '3N5 9( )('>O(, 9(C>)( N39N(h3(;5 +4C5N '*0 9( J+*E(,A H+N>1 
,(;N4C4E*54>; >C C4++ 4N '>)( ,4CC4E3+5 /=(; *4) 5('J()*53)(N *)( 9(+>/ C)((d4;LA S)*;3+*) '*5()4*+1 
N3E= *N 9*;. )3; N*;, *;, L)*O(+ 4N N>'(/=*5 +(NN N(;N454O( 5> /(*5=() E>;,454>;N 935 4N ;>5 4''3;( 
C)>' ,4CC4E3+54(N 5=*5 '*0 9( J)(N(;5(, 90 J)(E4J45*54>; *;, +>/ 5('J()*53)(NA 

_O ;#&2'Z 0*'[K-.. 

])(;E= 9*E.C4++ N=>3+, 9( E>;5)>++(, E>'J*E5(, C4++1 J+*E(, 4; *EE>),*;E( /45= )(E>''(;,*54>;N 
J)(N(;5(, *9>O( *;, *N (;L4;(()(, C>) 5=()'*+ J)>J()54(N 4; E>++(E54>; N0N5('N 

I5 4N )(E>''(;,(, 5=*5 N345*9+( L)*;3+*) '*5()4*+ 9( 3N(, 5> 9*E.C4++ 5)(;E=(N 5=*5 5)*O()N( 9(;(*5= 
934+,4;LN1 ,)4O(N1 >) J*).4;L *)(*NA 

N`O "#$$K 5$..-2F

gJ>; E>'J+(54>; >C N5)4JJ4;L1 E+(*)4;L1 *;, L)3994;LY 5=( *)(*N J+*;;(, 5> N3JJ>)5 J*O('(;5 >) 
934+,4;L C+>>) N+*9 N=*++ 9( J)>>C )>++(, 4; *EE>),*;E( /45= <8<] I5(' 67? 5> 4,(;54C0 *;0 N>C51 
/(*.1 +>>N(1 >) (DE(NN4O(+0 /(5 N39L)*,( E>;,454>;NA H5 * '4;4'3'1 5=( J)>>C )>++4;L N=>3+, 9( 
E>'J+(5(, /45= * '4;4'3' 67^5>; +>*,(, 5*;,(' *D+( ,3'J 5)3E.A ]=( O(=4E+( N=>3+, J*NN 4; (*E= 
>C 5/> J()J(;,4E3+*) ,4)(E54>;N E>O()4;L 5=( J)>J>N(, />). *)(*A H;0 >9N()O(, 3;N345*9+( 
'*5()4*+N N=>3+, 9( 3;,()E35 *;, )(J+*E(, /45= N345*9+( C4++ *N ,4)(E5(, 90 5=( L(>5(E=;4E*+ 
(;L4;(()A 

NNO E&2&#*. 

H++ C4++ N=>3+, 9( J+*E(, *;, E>'J*E5(, 3;,() E>;54;3>3N >9N()O*54>; *;, 5(N54;L 90 * N>4+N 
5(E=;4E4*; 3;,() 5=( L(;()*+ L34,*;E( >C 5=( L(>5(E=;4E*+ (;L4;(()A 
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S(;()*+4d(, S(>5(E=;4E*+ &DJ+>)*54>; U>). -+*; 
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E8@85)>=a8D E86;89<@=9)> 8L">65);=6@ C65M ">)@ 

H L(>5(E=;4E*+ (;L4;(() N=*++ J)(J*)( * J)>J>N*+ C>) * L(>5(E=;4E*+ N45( (DJ+>)*54>; 4; L(;()*+ *EE>),*;E( 
/45= 5=( N3LL(N5(, NE>J( >C />). J)>O4,(, 9(+>/A ]=( L(>5(E=;4E*+ (;L4;(() N=*++ 9( h3*+4C4(, 4; 
L(>5(E=;4E*+ 4;O(N54L*54>;NA ]=( L(>5(E=;4E*+ (DJ+>)*54>; J)>L)*' N3LL(N5(, 9(+>/ [(ALA1 9>)4;L C)(h3(;E01 
+>E*54>; *;, ,(J5=\ N=>3+, 9( *,V3N5(, 90 5=( L(>5(E=;4E*+ (;L4;(() 9*N(, >; 5=(4) (DJ()4(;E( *;, 5> *++>/ 
C>) NJ(E4C4E L(>+>L4E*+1 5>J>L)*J=4E1 *;, ,)*4;*L( E>;,454>;N >C 5=( N45(A 

"56789; D8495=";=6@ 

H L(>5(E=;4E*+ (DJ+>)*54>; /4++ 9( J()C>)'(, *5 5=( J)>J>N(, -)>V(E5 `>3;,*)0 4; 2(;(E* *;, 2*;,3N.0 
K>3;54(N1 <=4>A ]=( J)>V(E5 4;O>+O(N J+*;;(, E>;N5)3E54>; >C /4;, 53)94;( L(;()*5>)N *5 O*)4>3N +>E*54>;N 
[245(N\ C>) 5=( Q(J39+4E U4;, _*)' -)>V(E5A gJ>; E>'J+(54>; >C 5=( L(>5(E=;4E*+ (DJ+>)*54>; N345*9+( 
C>3;,*54>; N0N5('N /4++ 9( )(O4(/(, 5=*5 /4++ />). /45= 5=( 245( E>;,454>;N *N ,(5()'4;(, 90 5=( L(>5(E=;4E*+ 
(DJ+>)*54>; *;, ,(N4L; J)(C()(;E(N J)>O4,(, 90 5=( K+4(;5A ]=( C>3;,*54>; 50J(N 5=*5 /4++ 9( E>;N4,()(, 
4;E+3,( NJ)(*, C>>54;LN1 )4;L C>3;,*54>;1 -XT C>3;,*54>;N1 *;, J4+( N3JJ>)5(, C>3;,*54>;NA 

]=( J3)J>N( >C 5=( L(>5(E=;4E*+ (DJ+>)*54>; 4N 5> >95*4; L(>+>L4E 4;C>)'*54>; *;, 5> ,(5()'4;( )(+(O*;5 
(;L4;(()4;L J)>J()54(N >C 5=( 245( N>4+NA H )(O4(/ >C L(;()*+4d(, L(>+>L4E )(C()(;E(N1 4;E+3,4;L <8MQ U(++ 
W>LN *;, <8MQ S)>3;,/*5() Q(N>3)E( F*JN1 N3LL(N5 5=( -)>V(E5 `>3;,*)0 4N 3;,()+*4; 90 +*E3N5)4;( *;, 
L)>3;, '>)*4;( ,(J>N45N /45= ,>+>'45(1 +4'(N5>;(1 *;, N=*+( 9(,)>E. ,(J5=N )*;L4;L C)>' +(NN 5=*; @7 C((5 
4; 5=( (*N5(); J>)54>; >C 5=( N45( *;, *JJ)>D4'*5(+0 @f7 C((5 9(+>/ (D4N54;L L)>3;, N3)C*E( 4; 5=( /(N5(); 
J>)54>; >C 5=( -)>V(E5 H)(*A 

"56"648D 496"8 6, C65M 

5&'$22*-GG*2'&Q ".*22-2F *23 0$#-2F >*/$1( 
]=( C>++>/4;L /4++ 9( E>;,3E5(, *N J*)5 >C 5=4N 5*N.R 

@A" H )(O4(/ >C J()54;(;51 )(*,4+0 *O*4+*9+( N39N3)C*E( L(>5(E=;4E*+ 4;C>)'*54>; C>) 5=( 245( 
5=*5 4N J)>O4,(, 5> 5=( S(>5(E=;4E*+ &;L4;(() /4++ 9( J()C>)'(,A 

6A" H N45( O4N45 /4++ 9( J()C>)'(, 5> +*0 >35 5=( 9>)4;LN *;, E+(*) 3;,()L)>3;, 354+454(N *5 5=( 
9>)4;L +>E*54>;NA ]=( +*;,>/;() /4++ 9( E>;N3+5(, 5> J)>O4,( 5=( L(>5(E=;4E*+ (;L4;(() /45= 
4;C>)'*54>; *;, 5=( +>E*54>;N >C *++ J)4O*5( 354+454(N *5 5=( N45(A ]=( L(>5(E=;4E*+ (;L4;(() 
/4++ 9( )(NJ>;N49+( C>) +>E*54;L 5=( 9>)4;L1 /=4E= N=>3+, 9( N3)O(0(, *;, N5*.(, >; 5=( N45( 
J)4>) 5> ,)4++4;LA  

#A" ]=( <=4> g54+450 -)>5(E54>; 2()O4E( [<g-2\ *;, <=4> <4+ X S*N -)>,3E()N g;,()L)>3;, 
-)>5(E54>; 2()O4E( [<S-g-2\ /4++ 9( ;>54C4(, * '4;4'3' >C ?B^=>3)N J)4>) 5> 5=( 
E>''(;E('(;5 >C ,)4++4;L N()O4E(NA  

D#-..-2F *23 4*HP.-2F 
HC5() 5=( L(>5(E=;4E*+ (;L4;(() =*N )(O4(/(, *++ *O*4+*9+( ,(N.5>J 4;C>)'*54>;1 5=(0 /4++ ,(5()'4;( 5=( 
;3'9() >C 9>)4;LN 5> 9( ,)4++(, *5 53)94;( +>E*54>;NA ]=( 9>)4;LN /4++ (D5(;, 5> 5=( J)>J>N(, ,(J5= >) 
E>'J(5(;5 9(,)>E.1 /=4E=(O() 4N (;E>3;5()(, C4)N5A 

_>) *++ 9>)4;LN1 5=( C>++>/4;L /4++ 9( J()C>)'(,R 
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@A" 2J+45^9*))(+ N*'J+4;L >C N>4+ /4++ 9( J()C>)'(, 4; *EE>),*;E( /45= H2]F I;5();*54>;*+ 8 
@fB" C>) (*E= 9>)4;L 4; 4;E)('(;5N >C 6Af C((5 5> 5=( ,(J5= >C @7 C((5 *;, *5 C4O(^C>>5 
4;5()O*+N 9(+>/ @7 C((5 5> 5=( ,(J5= >C 5=( 9>)4;LNA I; *++ 5=( 9>)4;LN1 25*;,*), -(;(5)*54>; 
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fhel_Z[Z!m_j^_d!j^_i!h[fehj+!_dYbkZ_d]!Wd!el[hl_[m!e\!j^[!FeX!WdZ!AYedec_Y!@[l[befc[dj!EcfWYj!(FA@E)!R_dZ!HeZ[b-!

O^_i!ceZ[b!mWi!Yh[Wj[Z!Xo!HMC!&!=iieY_Wj[i+!kdZ[h!YedjhWYj!m_j^!j^[!IWj_edWb!M[d[mWXb[!Ad[h]o!GWXehWjeho!WdZ!_i!

Wd!_dZkijho!ijWdZWhZ!\eh![Yedec_Y!_cfWYj!_dl[ij_]Wj_ed-!O^_i!_i!\ebbem[Z!Xo!j^[!FA@E!h[ikbji!(KWhj!Q)+!m^_Y^!Z[iYh_X[i!

j^[!`eXi!Yh[Wj[Z!Xo!j^[!YedijhkYj_ed!WdZ!ef[hWj_ed!e\!j^[!BWY_b_jo+!Wi!m[bb!Wi!W!ikccWho!e\!fWoc[dji!je!bWdZemd[hi!Wi!

W!h[ikbj!e\!bWdZ!b[Wi[i!\eh!jkhX_d[i-!!KWhj!QE!h[l_[mi!fej[dj_Wb!_cfWYji!e\!j^[!BWY_b_jo!\hec!j^[!f[hif[Yj_l[!e\!beYWb!jWn_d]!

`kh_iZ_Yj_edi-!!O^[!\_dZ_d]i!e\!j^_i!h[fehj!Wh[!ikccWh_p[Z!_d!KWhj!QEE+!m^_Y^!_i!\ebbem[Z!Xo!W!X_Xb_e]hWf^o!e\!Y_j[Z!iekhY[i!

_d!KWhj!QEEE-
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!

GPac!AA6!I^RX^TR^]^\XR!Ga^UX[T!
!

0- KefkbWj_ed!jh[dZi!

?[diki!ZWjW!h[l[Wbi!j^Wj!j^[i[!Yecckd_j_[i!^Wl[![nf[h_[dY[Z!W!lWh_[Z!^_ijeho!e\!icWbb!fefkbWj_ed!]hemj^!WdZ!Z[Yb_d[!

el[h!j^[!fWij!jme!Z[YWZ[i-!O^[!1/04!fefkbWj_ed!\eh!j^[!NjWj[!e\!J^_e!WdZ!Ah_[+!Dkhed+!NWdZkiao+!WdZ!N[d[YW!?ekdj_[i!

_i!i^emd!_d!OWXb[!0!X[bem-!J^_e!i^em[Z!Wd!_dYh[Wi[!_d!fefkbWj_ed!X[jm[[d!1///!WdZ!1/04+!^em[l[h+!j^[!Yekdj_[i!_d!

j^[!ijkZo!Wh[W![WY^![nf[h_[dY[Z!Wd!el[hWbb!Z[Yh[Wi[!e\![gkWb!eh!^_]^[h!cW]d_jkZ[!X[jm[[d!j^[!iWc[!ZkhWj_ed-!Dkhed!

?ekdjo! [nf[h_[dY[Z! j^[! icWbb[ij! WddkWb! hWj[! e\! fefkbWj_ed! Z[Yh[Wi[! (,/-0%)! m^_b[! Ah_[! WdZ! N[d[YW! ?ekdj_[i!

[nf[h_[dY[Z!j^[!]h[Wj[ij!el[hWbb!Z[Yh[Wi[!_d!fefkbWj_ed+!Wj!Wd!WddkWb!hWj[!e\!/-2%-!=i!_dZ_YWj[Z!_d!OWXb[!1+!cWdo!e\!

j^[! beYWb!ckd_Y_fWb_j_[i!Wbie!Z[cedijhWj[!W!][d[hWb!Z[Yh[Wi[! _d!fefkbWj_ed! \hec!1///! je!1/04-!IejWXb[![nY[fj_edi!

_dYbkZ[!ceh[!khXWd!i[jj_d]i+!ikY^!Wi!j^[!Q_bbW][!e\!Ch[[d!Nfh_d]i+!m^_Y^![nf[h_[dY[Z!W!fefkbWj_ed! _dYh[Wi[!Wj!Wd!

WddkWb!hWj[!e\!2-/%!el[h!j^[!iWc[!j_c[!ifWd-!!!O^[!?_jo!e\!O_\\_d!_i!j^[!bWh][ij!e\!j^[!12!ckd_Y_fWb_j_[i!m_j^_d!W!4,c_b[!

hWZ_ki!e\!j^[!fhefei[Z!jkhX_d[i!WdZ!^Wi![nf[h_[dY[Z!edbo!W!icWbb!Z[Yb_d[!e\!]hemj^!(,/-0%!WddkWb!hWj[)!(OWXb[!1)-!

!

JPQ[T!-6!G^_d[PcX^]!JaT]Sb!

;^d]ch! .,,,!G^_*! .,-,!G^_*! .,-1!G^_*!
8]]dP[!HPcT!
^U!;WP]VT!!
&.,,,).,-1'!

=bc*!.,/,!
G^_*!

%!;WP]VT!
.,-1).,/,!

.,-3!
G^_d[PcX^]!

<T]bXch!
&_T^_[T!

_Ta!b`dPaT!
\X[T'!

Ah_[!?ekdjo! 68+440! !!!!!!!!66+/68!! !!!!!!!!65+030!! ,/-2%! !61+831!! ,3-1%! 186-4!

Dkhed!?ekdjo! 48+376! !!!!!!!!48+515!! !!!!!!!!47+826!! ,/-0%! !47+283!! ,/-8%! 008-3!

NWdZkiao!
?ekdjo!

50+681! !!!!!!!!5/+833!! !!!!!!!!5/+076!! ,/-1%! !47+531!! ,1-5%! 035-5!

N[d[YW!
?ekdjo!

47+572! !!!!!!!!45+634!! !!!!!!!!44+818!! ,/-2%! !42+250!! ,3-5%! 0/0-0!

NjWj[!e\!J^_e! 00+242+03/! 00+425+4/3! 00+464+866! /-0%! !00+7/4+170!! 1-/%! 174-2!

NekhY[9!P-N-!?[diki!>kh[Wk+!1///!WdZ!1/0/!@[Y[dd_Wb!?[diki!WdZ!=c[h_YWd!?ecckd_jo!Nkhl[o!4,T[Wh!Aij_cWj[i!1/00,1/04-!KefkbWj_ed!
Z[di_j_[i!\hec!=c[h_YWd!?ecckd_jo!Nkhl[o!0,!T[Wh!Aij_cWj[i!1/06-!Khe`[Yj_edi!Z[h_l[Z!\hec![WY^!`kh_iZ_Yj_edti YedijWdj WddkWb hWj[!e\!Y^Wd][!
X[jm[[d!1///,1/04-!!
!

!

Beh!j^[!fkhfei[i!e\!j^_i!h[fehj+!j^[!jh[dZi![nf[h_[dY[Z!Xo![WY^!Yecckd_jo!\hec!1///!je!1/04!Wh[![nf[Yj[Z!je!Yedj_dk[!

h[]WhZb[ii!e\!m^[j^[h!j^[!fhefei[Z!BWY_b_jo!_i!Xk_bj-!!Jl[h!j^[!d[nj!Z[YWZ[+!j^[!jejWb!fefkbWj_ed!m_j^_d!j^[!NjkZo!=h[W!

_i!fhe`[Yj[Z!je!_dYh[Wi[!Xo!0-2%!\hec!1/04!je!1/14+!\hec!6/+680!je!60+6/1;!c_hheh_d]!j^[!fhe`[Yj[Z!ijWj[m_Z[!_dYh[Wi[!

e\!0-3%!Zkh_d]!j^[!iWc[!j_c[!ifWd-!H[Wdm^_b[+!Yekdjo!fefkbWj_ed!fhe`[Yj_edi!Wh[![nf[Yj[Z!je!Z[Yb_d[!X[jm[[d!j^[!

iWc[!j_c[!ifWd-!!N[d[YW!?ekdjo!_i!fhe`[Yj[Z!je![nf[h_[dY[!j^[!]h[Wj[ij!Z[Yh[Wi[!_d!fefkbWj_ed!(,2-3%)!\hec!1/0/,

1/14+!m^_b[!Dkhed!?ekdjo!_i!fhe`[Yj[Z!je![nf[h_[dY[!edbo!W!,/-6%!Z[Yb_d[!_d!fefkbWj_ed!Zkh_d]!j^[!iWc[!j_c[!ifWd!

(i[[!OWXb[!0)-!
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!

JPQ[T!.6!G^_d[PcX^]!Ga^YTRcX^]b!

BdaXbSXRcX^]!fXcWX]!1)DX[Tb!
HPSXdb!^U!>PRX[Xch!

.,,,!
G^_*!

.,-,!
G^_*!

.,-1!
G^_*!

8]]dP[!
HPcT!^U!
;WP]VT!!

&.,,,).,-1'!

=bc*!
.,/,!
G^_*!

%!;WP]VT!
.,-1).,/,!

.,-2!
G^_d[PcX^]!

<T]bXch!
&_T^_[T!_Ta!
b`dPaT!\X[T'!

?_jo!e\!>[bb[lk[! 7+082! 7+171! 7+0/8! ,/-0%! !7+/15!! ,0-/%! 0+224!

?_jo!e\!?boZ[! !5+/53!! !5+214!! !5+2/4!! /-2%! !5+45/!! 3-/%! 0+1/1-1!

?_jo!e\!O_\\_d! !07+024!! !06+852!! !06+682!! ,/-0%! !06+35/!! ,0-8%! 1+466-6!

=ZWci!Oemdi^_f! !0+226!! !0+21/!! !0+324!! /-4%! !0+433!! 6-5%! 0/5-8!

>Wbbl_bb[!Oemdi^_f! !5+284!! !4+874!! !4+800!! ,/-4%! !4+368!! ,6-2%! 064-0!

>beec!Oemdi^_f! !0+826!! !0+688!! !0+480!! ,0-1%! !0+218!! ,05-3%! 32-2!

?b_djed!Oemdi^_f! !3+077!! !3+0/8!! !3+/41!! ,/-1%! !2+811!! ,2-1%! 02/-5!

Ch[[d!?h[[a!Oemdi^_f0! ,! !2+535!! !2+41/!! ,/-6%! !2+061!! ,8-8%! 005-1!

Chejed!Oemdi^_f! !0+273!! !0+316!! !0+233!! ,/-1%! !0+2/5!! ,1-8%! 40-0!

Def[m[bb!Oemdi^_f! !1+763!! !1+663!! !1+614!! ,/-2%! !1+476!! ,4-0%! 68-7!

FWYaied!Oemdi^_f! !0+5/8!! !0+5/7!! !0+6/1!! /-3%! !0+7/2!! 4-8%! 37-/!

G_X[hjo!Oemdi^_f! !1+23/!! !1+/24!! !1+073!! ,/-3%! !1+/32!! ,5-4%! 46-/!

Goc[!Oemdi^_f! !857!! !742!! !58/!! ,0-8%! !405!! ,14-1%! 24-5!

Iehm_Y^!Oemdi^_f! !0+/61!! !0+/6/!! !0+065!! /-5%! !0+184!! 0/-1%! 24-7!

Kb[WiWdj!Oemdi^_f! !0+574!! !0+524!! !0+286!! ,0-0%! !0+065!! ,04-7%! 25-2!

M[[Z!Oemdi^_f! !838!! !737!! !71/!! ,/-8%! !604!! ,01-7%! 1/-6!

NY_f_e!Oemdi^_f! !0+720!! !0+618!! !0+6/3!! ,/-4%! !0+48/!! ,5-6%! 36-1!

N^[hcWd!Oemdi^_f! !4/0!! !40/!! !3/4!! ,0-2%! !223!! ,06-4%! 13-0!

O^ecfied!Oemdi^_f! !0+311!! !0+332!! !0+335!! /-0%! !0+360!! 0-6%! 26-1!

Oemdi[dZ!Oemdi^_f! !0+56/!! !0+51/!! !0+216!! ,0-3%! !0+/68!! ,07-6%! 3/-7!

Q[d_Y[!Oemdi^_f! !0+760!! !0+647!! !0+626!! ,/-4%! !0+506!! ,5-8%! 32-5!

Teha!Oemdi^_f! !1+401!! !1+421!! !1+405!! /-/%! !1+41/!! /-1%! 65-1!

Q_bbW][!e\!Ch[[d!Nfh_d]i! !488!! !627!! !8/1!! 2-3%! !0+372!! 53-4%! 0+456-1!

Q_bbW][!e\!M[fkXb_Y! !503!! !438!! !550!! /-4%! !602!! 6-8%! 02-0!

J^cP[.!
!25(1/2!! !3-(5.3!! !3,(35-!! ,*-%! !3.(,35!! -*4%! E+8!

NekhY[9!P-N-!?[diki!>kh[Wk+!1///!WdZ!1/0/!@[Y[dd_Wb!?[diki!WdZ!=c[h_YWd!?ecckd_jo!Nkhl[o!4,T[Wh!Aij_cWj[i!1/00,1/04-!Khe`[Yj_edi!
Z[h_l[Z \hec [WY^ `kh_iZ_Yj_edti YedijWdj WddkWb hWj[!e\!Y^Wd][!X[jm[[d!1///,1/04-!KefkbWj_ed!Z[di_j_[i!\hec!=c[h_YWd!?ecckd_jo!Nkhl[o!0,!
T[Wh!Aij_cWj[i!1/05-!!
!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
0!@[dej[i!j^Wj![dj_jo!Z_Z!dej![n_ij!Wi!Ykhh[djbo!ijhkYjkh[Z!Wi!e\!=fh_b!0+!1/0/+!?[diki!@Wo+!%!Y^Wd][!_i!YWbYkbWj[Z!\hec!1/0/,1/04!
1!OejWbi!YWbYkbWj[Z!Xo!\ehckbW+!cWo!h[\b[Yj!hekdZ_d]![hhehi!
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!

=bj^ek]^!YedijhkYj_ed![cfbeoc[dj! h[bWj[Z! je! j^[!YedijhkYj_ed!e\! j^[!BWY_b_jo!m_bb!X[!ikXijWdj_Wb+! j^_i![cfbeoc[dj! _i!

h[bWj_l[bo!i^ehj! j[hc!WdZ! _i!dej![nf[Yj[Z! je! h[ikbj! _d! j^[!f[hcWd[dj! h[beYWj_ed!e\!YedijhkYj_ed!meha[hi! je! j^[!Wh[W;!

j^[h[\eh[+!j^[!BWY_b_jo!_i!dej!Wdj_Y_fWj[Z!je!][d[hWj[!i_]d_\_YWdj!fefkbWj_ed!]hemj^!m_j^_d!j^[!NjkZo!=h[W-!!O^[!dkcX[h!

e\!fej[dj_Wb!i^ehj,!WdZ!bed],j[hc![cfbeoc[dj!effehjkd_j_[i!WiieY_Wj[Z!m_j^!j^[!YedijhkYj_ed!WdZ!ef[hWj_ed!e\!j^[!BWY_b_jo!

_i!Z_iYkii[Z!_d!\khj^[h!Z[jW_b!X[bem-!!!

!

1- Acfbeoc[dj!ijWj_ij_Yi!

OWXb[!2! _bbkijhWj[i!j^[!i_p[!e\!j^[! beYWb! bWXeh! \ehY[!_d!Yekdj_[i! beYWj[Z![_j^[h!m^ebbo!eh!fWhj_Wbbo!m_j^_d!4!c_b[i!e\!j^[!

fhefei[Z!BWY_b_jo+!Wi!m[bb!Wi!j^[!XheWZ[h!NjWj[!e\!J^_e-!!O^[!jejWb!WddkWb!kd[cfbeoc[dj!hWj[!\eh!NWdZkiao!WdZ!N[d[YW!

?ekdj_[i! ^Wi! X[[d! h[bWj_l[bo! Yedi_ij[dj! m_j^! j^Wj! e\! j^[! ijWj[! el[h! j^[! bWij! jme! o[Whi;! ^em[l[h+! j^[! jejWb! WddkWb!

kd[cfbeoc[dj!hWj[!\eh!Ah_[!WdZ!Dkhed!?ekdj_[i!̂ Wi!X[[d!ib_]^jbo!̂ _]^[h!YecfWh[Z!je!j^Wj!e\!j^[!ijWj[-!!=ddkWb!Wl[hW][!

kd[cfbeoc[dj!hWj[i!^Wl[!Z[Yh[Wi[Z!Xej^!ijWj[m_Z[!WdZ!Yekdjom_Z[!\hec!1/03!je!1/05-!OWXb[!3W!j^hek]^!OWXb[!3[!

_bbkijhWj[i![cfbeoc[dj!\_]kh[i!_d!j^[!NjWj[!e\!J^_e!WdZ!Ah_[+!Dkhed+!NWdZkiao+!WdZ!N[d[YW!?ekdj_[i!Xhea[d!Zemd!Xo!

i[Yjeh!\eh!1/04-!!

!

JPQ[T!/6!C^RP[!CPQ^a!>^aRT!P]S!K]T\_[^h\T]c!!

G[PRT!
CPQ^a!
>^aRT!

=\_[^hTS! K]T\_[^hTS!
K]T\_[^h\T]c!

aPcT!

K]T\_[^h\T]c!
aPcT(!.,-1!
&P]]dP['!

K]T\_[^h\T]c!
aPcT(!.,-0!
&P]]dP['!

Ah_[!?ekdjo! 26+016! 24+0//! 1+/16! 4-4%! 4-4%! 5-3%!

Dkhed!?ekdjo! 16+753! 15+/52! 0+7/0! 5-4%! 5-5%! 7-/%!

NWdZkiao!?ekdjo! 2/+8/7! 18+354! 0+332! 3-6%! 3-7%! 4-6%!

N[d[YW!?ekdjo! 16+053! 14+744! 0+2/8! 3-7%! 3-7%! 4-6%!

NjWj[!e\!J^_e! 4+602+/77! 4+32/+68/! 171+187! 3-8%! 3-8%! 4-7%!

Iej[9!Iej!N[WiedWbbo!=Z`kij[Z;!NekhY[9!P-N-!>kh[Wk!e\!GWXeh!NjWj_ij_Yi+!1/05-!!! !
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!

JPQ[T!0P6!=\_[^h\T]c!P]S!GPha^[[!Qh!E8A;I!ITRc^a!X]!cWT!IcPcT!^U!FWX^!

E8A;I!R^ST!STbRaX_cX^]!
GPXS!T\_[^hTTb!U^a!_Ph!
_TaX^S!X]R[dSX]V!DPaRW!

-.(!.,-1!

>Xabc)`dPacTa!_Pha^[[!
&$-(,,,'!

8]]dP[!_Pha^[[!
&$-(,,,'!

J^cP[!
TbcPQ[XbW\T]cb!

OejWb!\eh!Wbb!i[Yjehi! 3+608+874! 41+521+312! 102+050+2/2! 140+557!

=]h_Ykbjkh[+!\eh[ijho+!\_i^_d]!
WdZ!^kdj_d]!

0+1/3! 7+520! 28+765! 158!

H_d_d]+!gkWhho_d]+!WdZ!e_b!WdZ!
]Wi![njhWYj_ed!

01+821! 1/8+1/2! 671+806! 632!

Pj_b_j_[i! 12+728! 661+685! 1+223+0/1! 556!

?edijhkYj_ed! 068+772! 1+028+423! 0/+58/+1/4! 08+620!

HWdk\WYjkh_d]! 552+773! 8+/68+117! 25+213+317! 03+028!

R^eb[iWb[!jhWZ[! 124+462! 2+477+304! 03+223+031! 03+/24!

M[jW_b!jhWZ[! 454+03/! 2+410+1/2! 03+480+552! 25+228!

OhWdifehjWj_ed!WdZ!
mWh[^eki_d]!

060+175! 0+8/1+861! 7+0/2+800! 6+337!

Ed\ehcWj_ed! 73+304! 0+361+234! 4+66/+457! 2+641!

B_dWdY[!WdZ!_dikhWdY[! 130+653! 4+375+662! 07+341+060! 06+136!

M[Wb![ijWj[!WdZ!h[djWb!WdZ!
b[Wi_d]!

54+213! 728+646! 2+033+627! 0/+/64!

Khe\[ii_edWb+!iY_[dj_\_Y+!WdZ!
j[Y^d_YWb!i[hl_Y[i!

14/+/31! 2+813+7/3! 05+604+224! 13+/76!

HWdW][c[dj!e\!YecfWd_[i!WdZ!
[dj[hfh_i[i!

04/+/88! 3+054+228! 04+/51+888! 1+075!

=Zc_d_ijhWj_l[!WdZ!ikffehj!WdZ!
mWij[!cWdW][c[dj!WdZ!
h[c[Z_Wj_ed!i[hl_Y[i!

286+215! 1+763+733! 01+518+373! 02+415!

AZkYWj_edWb!i[hl_Y[i! 01/+823! 71/+756! 2+258+/50! 2+/78!

D[Wbj^!YWh[!WdZ!ieY_Wb!
Wii_ijWdY[!

713+661! 7+355+672! 24+868+817! 17+865!

=hji+![dj[hjW_dc[dj+!WdZ!
h[Yh[Wj_ed!

56+/36! 37/+348! 1+331+26/! 2+655!

=YYecceZWj_ed!WdZ!\eeZ!
i[hl_Y[i!

350+784! 0+47/+818! 5+816+808! 12+586!

Jj^[h!i[hl_Y[i!([nY[fj!fkXb_Y!
WZc_d_ijhWj_ed)!

1/1+/74! 0+184+4/6! 4+345+08/! 16+382!

EdZkijh_[i!dej!YbWii_\_[Z! 430! 1+/23! 8+185! 3/2!

NekhY[9!P-N-!?[diki!>kh[Wk+!1/04!

!

!

!

!
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!

JPQ[T!0Q6!=\_[^h\T]c!P]S!GPha^[[!Qh!E8A;I!ITRc^a!X]!=aXT!;^d]ch!

E8A;I!R^ST!STbRaX_cX^]!
GPXS!T\_[^hTTb!U^a!
_Ph!_TaX^S!X]R[dSX]V!

DPaRW!-.(!.,-1!

>Xabc)`dPacTa!_Pha^[[!
&$-(,,,'!

8]]dP[!_Pha^[[!
&$-(,,,'!

J^cP[!
TbcPQ[XbW\T]cb!

OejWb!\eh!Wbb!i[Yjehi! 2/+485! 150+770! 0+041+521! 0+743!

=]h_Ykbjkh[+!\eh[ijho+!\_i^_d]!WdZ!
^kdj_d]!

W! @! @! 2!

H_d_d]+!gkWhho_d]+!WdZ!e_b!WdZ!
]Wi![njhWYj_ed!

004! 411! 1+756! 4!

Pj_b_j_[i! X! @! @! 4!

?edijhkYj_ed! 671! 7+485! 35+2/5! 02/!

HWdk\WYjkh_d]! 5+607! 70+1/0! 223+442! 86!

R^eb[iWb[!jhWZ[! 0+040! 01+73/! 46+257! 56!

M[jW_b!jhWZ[! 3+572! 13+788! 0/7+240! 2/5!

OhWdifehjWj_ed!WdZ!
mWh[^eki_d]!

507! 4+852! 17+557! 33!

Ed\ehcWj_ed! 355! 2+766! 04+808! 1/!

B_dWdY[!WdZ!_dikhWdY[! 513! 8+765! 25+628! 000!

M[Wb![ijWj[!WdZ!h[djWb!WdZ!
b[Wi_d]!

161! 1+075! 8+663! 6/!

Khe\[ii_edWb+!iY_[dj_\_Y+!WdZ!
j[Y^d_YWb!i[hl_Y[i!

512! 7+5/1! 24+556! 001!

HWdW][c[dj!e\!YecfWd_[i!WdZ!
[dj[hfh_i[i!

087! 1+705! 0/+824! 02!

=Zc_d_ijhWj_l[!WdZ!ikffehj!WdZ!
mWij[!cWdW][c[dj!WdZ!
h[c[Z_Wj_ed!i[hl_Y[i!

500! 3+137! 10+643! 7/!

AZkYWj_edWb!i[hl_Y[i! 245! 1+/18! 7+238! 14!

D[Wbj^!YWh[!WdZ!ieY_Wb!
Wii_ijWdY[!

3+775! 35+750! 1/0+3/0! 110!

=hji+![dj[hjW_dc[dj+!WdZ!
h[Yh[Wj_ed!

0+161! 1/+602! 0/5+743! 60!

=YYecceZWj_ed!WdZ!\eeZ!
i[hl_Y[i!

5+/06! 08+554! 86+726! 156!

Jj^[h!i[hl_Y[i!([nY[fj!fkXb_Y!
WZc_d_ijhWj_ed)!

0+023! 4+266! 12+435! 1/3!

EdZkijh_[i!dej!YbWii_\_[Z! 6! 08! 13! 2!

W9!/,08![cfbeo[[i!
X9!1/,88![cfbeo[[i!
@9!R_j^^[bZ!je!Wle_Z!Z_iYbei_d]!ZWjW!\eh!_dZ_l_ZkWb!YecfWd_[i;!ZWjW!Wh[!_dYbkZ[Z!_d!^_]^[h!b[l[b!jejWbi-!
NekhY[9!P-N-!?[diki!>kh[Wk+!1/04!
!
!

!



M[fkXb_Y!R_dZ!BWhc! ! 7!
+3-03/-32310-!*/4356!$*('%&,('!

!

!

JPQ[T!0R6!=\_[^h\T]c!P]S!GPha^[[!Qh!E8A;I!ITRc^a!X]!@da^]!;^d]ch!

E8A;I!R^ST!STbRaX_cX^]!
GPXS!T\_[^hTTb!U^a!
_Ph!_TaX^S!X]R[dSX]V!

DPaRW!-.(!.,-1!

>Xabc)`dPacTa!_Pha^[[!
&$-(,,,'!

8]]dP[!_Pha^[[!
&$-(,,,'!

J^cP[!
TbcPQ[XbW\T]cb!

OejWb!\eh!Wbb!i[Yjehi! 05+578! 034+626! 557+762! 0+021!

=]h_Ykbjkh[+!\eh[ijho+!\_i^_d]!WdZ!
^kdj_d]!

W! @! @! 1!

H_d_d]+!gkWhho_d]+!WdZ!e_b!WdZ!
]Wi![njhWYj_ed!

,! ,! ,! ,!

Pj_b_j_[i! X! @! @! 2!

?edijhkYj_ed! 0024! 0242/! 85225! 017!

HWdk\WYjkh_d]! 3784! 42+536! 120+715! 75!

R^eb[iWb[!jhWZ[! 520! 5+653! 2/+634! 38!

M[jW_b!jhWZ[! 1+046! 01+116! 41+02/! 063!

OhWdifehjWj_ed!WdZ!
mWh[^eki_d]!

687! 7+540! 28+072! 27!

Ed\ehcWj_ed! 024! 0+5/6! 5+620! 06!

B_dWdY[!WdZ!_dikhWdY[! 317! 3+767! 07+600! 61!

M[Wb![ijWj[!WdZ!h[djWb!WdZ!
b[Wi_d]!

032! 854! 3+016! 32!

Khe\[ii_edWb+!iY_[dj_\_Y+!WdZ!
j[Y^d_YWb!i[hl_Y[i!

3/5! 2+2/5! 02+873! 7/!

HWdW][c[dj!e\!YecfWd_[i!WdZ!
[dj[hfh_i[i!

X! @! @! 1!

=Zc_d_ijhWj_l[!WdZ!ikffehj!WdZ!
mWij[!cWdW][c[dj!WdZ!
h[c[Z_Wj_ed!i[hl_Y[i!

260! 0+638! 7+243! 28!

AZkYWj_edWb!i[hl_Y[i! 74! 22/! 0+344! 0/!

D[Wbj^!YWh[!WdZ!ieY_Wb!
Wii_ijWdY[!

1632! 16+051! 004+778! 87!

=hji+![dj[hjW_dc[dj+!WdZ!
h[Yh[Wj_ed!

00/! 606! 2+48/! 05!

=YYecceZWj_ed!WdZ!\eeZ!
i[hl_Y[i!

0+444! 3+/25! 07+26/! 000!

Jj^[h!i[hl_Y[i!([nY[fj!fkXb_Y!
WZc_d_ijhWj_ed)!

875! 3+64/! 1/+171! 052!

EdZkijh_[i!dej!YbWii_\_[Z! W! @! @! 0!

W9!/,08![cfbeo[[i!
X9!1/,88![cfbeo[[i!
@9!R_j^^[bZ!je!Wle_Z!Z_iYbei_d]!ZWjW!\eh!_dZ_l_ZkWb!YecfWd_[i;!ZWjW!Wh[!_dYbkZ[Z!_d!^_]^[h!b[l[b!jejWbi-!
NekhY[9!P-N-!?[diki!>kh[Wk+!1/04!

!

!



M[fkXb_Y!R_dZ!BWhc! ! 8!
+3-03/-32310-!*/4356!$*('%&,('!

!

!

JPQ[T!0S6!=\_[^h\T]c!P]S!GPha^[[!Qh!E8A;I!ITRc^a!X]!IP]SdbZh!;^d]ch!

E8A;I!R^ST!STbRaX_cX^]!
GPXS!T\_[^hTTb!U^a!
_Ph!_TaX^S!X]R[dSX]V!

DPaRW!-.(!.,-1!

>Xabc)`dPacTa!_Pha^[[!
&$-(,,,'!

8]]dP[!_Pha^[[!
&$-(,,,'!

J^cP[!
TbcPQ[XbW\T]cb!

OejWb!\eh!Wbb!i[Yjehi! 12+084! 088+612! 737+274! 0+210!

=]h_Ykbjkh[+!\eh[ijho+!\_i^_d]!WdZ!
^kdj_d]!

3! 25! 625! 3!

H_d_d]+!gkWhho_d]+!WdZ!e_b!WdZ!
]Wi![njhWYj_ed!

Y! @! @! 2!

Pj_b_j_[i! 32! 0/10! 2641! 3!

?edijhkYj_ed! 840! 7+71/! 4/+840! 034!

HWdk\WYjkh_d]! 8+/20! 87+501! 3/5+272! 0/5!

R^eb[iWb[!jhWZ[! 588! 6+585! 20+750! 42!

M[jW_b!jhWZ[! 1+380! 03+447! 5/+751! 086!

OhWdifehjWj_ed!WdZ!
mWh[^eki_d]!

804! 8+720! 31+621! 45!

Ed\ehcWj_ed! 033! 0+155! 4+386! 01!

B_dWdY[!WdZ!_dikhWdY[! 377! 4+470! 10+318! 68!

M[Wb![ijWj[!WdZ!h[djWb!WdZ!
b[Wi_d]!

055! 0+/52! 3+234! 26!

Khe\[ii_edWb+!iY_[dj_\_Y+!WdZ!
j[Y^d_YWb!i[hl_Y[i!

3/3! 2+501! 04+/78! 66!

HWdW][c[dj!e\!YecfWd_[i!WdZ!
[dj[hfh_i[i!

018! 1+086! 0/+25/! 4!

=Zc_d_ijhWj_l[!WdZ!ikffehj!WdZ!
mWij[!cWdW][c[dj!WdZ!
h[c[Z_Wj_ed!i[hl_Y[i!

625! 4+534! 12+/61! 5/!

AZkYWj_edWb!i[hl_Y[i! 54! 156! 0+025! 8!

D[Wbj^!YWh[!WdZ!ieY_Wb!
Wii_ijWdY[!

2+356! 14+8/5! 0/7+653! 065!

=hji+![dj[hjW_dc[dj+!WdZ!
h[Yh[Wj_ed!

143! 776! 3+615! 13!

=YYecceZWj_ed!WdZ!\eeZ!
i[hl_Y[i!

0+872! 4+0/4! 12+633! 01/!

Jj^[h!i[hl_Y[i!([nY[fj!fkXb_Y!
WZc_d_ijhWj_ed)!

0+/38! 3+813! 1/+837! 042!

EdZkijh_[i!dej!YbWii_\_[Z! W! @! @! 0!

W9!/,08![cfbeo[[i!
Y9!0//,138![cfbeo[[i!
@9!R_j^^[bZ!je!Wle_Z!Z_iYbei_d]!ZWjW!\eh!_dZ_l_ZkWb!YecfWd_[i;!ZWjW!Wh[!_dYbkZ[Z!_d!^_]^[h!b[l[b!jejWbi-!
NekhY[9!P-N-!?[diki!>kh[Wk+!1/04!

!

!



M[fkXb_Y!R_dZ!BWhc! ! 0/!
+3-03/-32310-!*/4356!$*('%&,('!

!

!

JPQ[T!0T6!=\_[^h\T]c!P]S!GPha^[[!Qh!E8A;I!ITRc^a!X]!IT]TRP!;^d]ch!

E8A;I!R^ST!STbRaX_cX^]!
GPXS!T\_[^hTTb!U^a!
_Ph!_TaX^S!X]R[dSX]V!

DPaRW!-.(!.,-1!

>Xabc)`dPacTa!_Pha^[[!
&$-(,,,'!

8]]dP[!_Pha^[[!
&$-(,,,'!

J^cP[!
TbcPQ[XbW\T]cb!

OejWb!\eh!Wbb!i[Yjehi! 06+0/8! 024+/2/! 460+666! 0+017!

=]h_Ykbjkh[+!\eh[ijho+!\_i^_d]!WdZ!
^kdj_d]!

X! @! @! 1!

H_d_d]+!gkWhho_d]+!WdZ!e_b!WdZ!
]Wi![njhWYj_ed!

48! 458! 2+///! 4!

Pj_b_j_[i! 0/0! 1042! 6588! 6!

?edijhkYj_ed! 738! 6+803! 31+448! 006!

HWdk\WYjkh_d]! 3+1/7! 38+32/! 086+806! 61!

R^eb[iWb[!jhWZ[! 710! 8+215! 28+058! 41!

M[jW_b!jhWZ[! 1+204! 03+2/4! 46+3/0! 057!

OhWdifehjWj_ed!WdZ!
mWh[^eki_d]!

448! 4+/77! 11+518! 40!

Ed\ehcWj_ed! 026! 0+/84! 3+117! 02!

B_dWdY[!WdZ!_dikhWdY[! 3/8! 4+140! 1/+820! 55!

M[Wb![ijWj[!WdZ!h[djWb!WdZ!
b[Wi_d]!

68! 405! 1+2/5! 16!

Khe\[ii_edWb+!iY_[dj_\_Y+!WdZ!
j[Y^d_YWb!i[hl_Y[i!

274! 1+7/2! 00+778! 55!

HWdW][c[dj!e\!YecfWd_[i!WdZ!
[dj[hfh_i[i!

70! 0+30/! 5+703! 6!

=Zc_d_ijhWj_l[!WdZ!ikffehj!WdZ!
mWij[!cWdW][c[dj!WdZ!
h[c[Z_Wj_ed!i[hl_Y[i!

214! 1+07/! 00+/07! 28!

AZkYWj_edWb!i[hl_Y[i! 0586! 8+513! 3/+/2/! 00!

D[Wbj^!YWh[!WdZ!ieY_Wb!
Wii_ijWdY[!

1+57/! 04+644! 58+678! 026!

=hji+![dj[hjW_dc[dj+!WdZ!
h[Yh[Wj_ed!

076! 3/2! 1+083! 05!

=YYecceZWj_ed!WdZ!\eeZ!
i[hl_Y[i!

0+278! 2+435! 05+//8! 0/5!

Jj^[h!i[hl_Y[i!([nY[fj!fkXb_Y!
WZc_d_ijhWj_ed)!

7/4! 2+336! 04+010! 052!

EdZkijh_[i!dej!YbWii_\_[Z! 1! 05! 58! 2!

X9!1/,88![cfbeo[[i!
@9!R_j^^[bZ!je!Wle_Z!Z_iYbei_d]!ZWjW!\eh!_dZ_l_ZkWb!YecfWd_[i;!ZWjW!Wh[!_dYbkZ[Z!_d!^_]^[h!b[l[b!jejWbi-!
NekhY[9!P-N-!?[diki!>kh[Wk+!1/04! !



M[fkXb_Y!R_dZ!BWhc! ! 00!
+3-03/-32310-!*/4356!$*('%&,('!

!

GPac!AAA6!HTVX^]P[!<TeT[^_\T]c!A\_PRcb!
!

O^[!h[]_edWb![Yedeco!ikhhekdZ_d]!j^[!NjkZo!=h[W!_i!i^Wf[Z!_d!bWh][!fWhj!Xo!j^[!W]h_YkbjkhWb!_dZkijh_[i!e\!Ah_[+!Dkhed+!

NWdZkiao+!WdZ!N[d[YW!?ekdj_[i-!R^_b[!j^[!NjkZo!=h[W!_i!fh[Zec_dWdjbo!hkhWb+!j^[!?_jo!e\!Oeb[Ze!(m[ij!e\!j^[!NjkZo!

=h[W)!WdZ!j^[!?_jo!e\!?b[l[bWdZ!([Wij!e\! j^[!NjkZo!=h[W)+!Xej^!i_]d_\_YWdj!c[jhefeb_jWd!h[]_edi+!Wh[![WY^!_d!h[bWj_l[!

fhen_c_jo! je! j^[!NjkZo!=h[W-!Ah_[+!Dkhed+!NWdZkiao+!WdZ!N[d[YW!?ekdj_[i!Wh[!fh_cWh_bo!W]h_YkbjkhWb! _d!dWjkh[-!O^[!

h[]_edWb!Yedj[nj!\eh!j^[!Z[l[befc[dj!e\!j^_i!BWY_b_jo!_i!Z_iYkii[Z!_d!\khj^[h!Z[jW_b!X[bem+!YedY[djhWj_d]!ed!j^h[[!fh_cWho!

Yecfed[dji9!^eki_d]+!Yecc[hY_Wb!WdZ!_dZkijh_Wb!Z[l[befc[dj+!WdZ!jhWdifehjWj_ed-!!Ed!WZZ_j_ed+!j^[!YecfWj_X_b_jo!e\!j^[!

fhefei[Z!BWY_b_jo!m_j^!h[]_edWb!Z[l[befc[djWb!]eWbi!WdZ!fbWdi!_i!h[l_[m[Z-!!!

!

0- Deki_d]!

=i!m_j^!Wbb!i[Yjehi!e\!j^[![Yedeco+!j^[!^eki_d]!cWha[j!j^hek]^ekj!j^[!h[]_ed!^Wi!\[bj!j^[!_cfWYj!e\!fefkbWj_ed!beii-!!

Jmd[h,eYYkf_[Z! lWYWdYo! hWj[i! _d! Ah_[+!Dkhed+!NWdZkiao+!WdZ!N[d[YW!?ekdj_[i! (hWd]_d]! \hec!1-/%! je!1-2%)! Wh[!

ib_]^jbo!̂ _]^[h!j^Wd!j^[!ijWj[m_Z[!Wl[hW][!e\!0-8%-!O^[!h[djWb!lWYWdYo!hWj[!_d!Dkhed!?ekdjo!(00-6%)+!NWdZkiao!?ekdjo!

(8-6%)+!WdZ!N[d[YW!?ekdjo!(6-0%)!_i!ikXijWdj_Wbbo!^_]^[h!j^Wd!j^[!ijWj[m_Z[!Wl[hW][!e\!5-4%+!m^_b[!j^[!h[djWb!lWYWdYo!

hWj[!_d!Ah_[!?ekdjo!_i!edbo!/-0%!^_]^[h!j^Wd!j^[!ijWj[m_Z[!Wl[hW][-!!!

!

Ah_[+!Dkhed+!NWdZkiao+!WdZ!N[d[YW!?ekdj_[i!\[Wjkh[!W!c[Z_Wd!cedj^bo!]heii!h[dj!b[l[b!e\!$6/6+!$52/+!$523+!$534+!

h[if[Yj_l[bo+! Wbb! e\!m^_Y^! _i!X[bem! j^[! ijWj[m_Z[!Wl[hW][!e\! $62/.cedj^-!AWY^!Yekdjo!^Wi! W! bem[h! j^Wd!ijWj[m_Z[!

f[hY[djW][!e\!^eki[^ebZi!m^ei[!h[dj!WYYekdji!\eh!ceh[!j^Wd!24%!e\!j^[_h!^eki[^ebZ!_dYec[-!!Ed!WZZ_j_ed+!j^[!c[Z_Wd!

^eki_d]!lWbk[i!e\!Dkhed+!NWdZkiao+!WdZ!N[d[YW!?ekdj_[i!Wh[!X[bem!j^[!ijWj[m_Z[!Wl[hW][!e\!$018+8//+!m^_b[!Ah_[!

?ekdjoti c[Z_Wd ̂ eki_d] lWbk[!($020+3//)!_i!ib_]^jbo!WXel[!j^[!ijWj[m_Z[!Wl[hW][-!

!!!!

Ej! _i![ij_cWj[Z! j^Wj!02+520!^eki_d]!kd_ji!m_j^_d!Ah_[+!Dkhed+!NWdZkiao+!WdZ!N[d[YW!?ekdj_[i!Wh[!Ykhh[djbo!lWYWdj-!!

C_l[d!j^[i[!\_]kh[i+!_d!WZZ_j_ed!je!j^[!fefkbWj_ed!fhe`[Yj_edi!Z_iYkii[Z!_d!KWhj!EE!e\!j^_i!h[fehj+!_j!_i!dej![nf[Yj[Z!j^Wj!

j^[! Z[l[befc[dj! e\! j^[! BWY_b_jo! m_bb! ^Wl[! W! i_]d_\_YWdj! _cfWYj! ed! j^[! h[]_edWb! ^eki_d]!cWha[j-! ! R^_b[! j^[! BWY_b_jo!

Z[l[befc[dj!cWo!dej!h[fh[i[dj!W!m_Z[ifh[WZ!Xeec!\eh!h[djWb!fhef[hjo!emd[hi+!_j!_i!mehj^!dej_d]!j^Wj!j^[!WlW_bWX_b_jo!e\!

lWYWdj!h[djWb!^eki_d]!Wbie!_dZ_YWj[i!j^Wj!j^[!BWY_b_jo!i^ekbZ!dej!^Wl[!W!Z[ijWX_b_p_d]![\\[Yj!ed!Ykhh[dj!h[dj[hi-!!!

!

!

!

!

!

!



M[fkXb_Y!R_dZ!BWhc! ! 01!
+3-03/-32310-!*/4356!$*('%&,('!

!

JPQ[T!16!IcdSh!8aTP!@^dbX]V!;WPaPRcTaXbcXRb!

Dd]XRX_P[Xch+;^d]ch+I
cPcT!

J^cP[!
W^dbX]V!

d]Xcb!

FRRd_XTS!
d]Xcb!

LPRP]c!
d]Xcb!

LPRP]Rh!aPcT! DTSXP]!
W^dbX]V!
eP[dT!^U!
^f]Ta)

^RRd_XTS!
d]Xcb!

DTSXP]!
Va^bb!
aT]c!

&\^]cW[h'!

%!^U!
W^dbTW^[S

b!fXcW!
Va^bb!aT]c!
7!/1%!^U!

W^dbTW^[S!
X]R^\T!

@^\T
)

^f]Ta!
HT]cP[!

Q_bbW][!e\!Ch[[d!
Nfh_d]i!

!154!! !145!! !8!! /-/%! /-/%! $71+6//! $724! 41-8%!

Q_bbW][!e\!M[fkXb_Y! 1646! 146! 07! 2-2%! /-/%! $67+///! $625! 12-6%!

?_jo!e\!>[bb[lk[! 2+537! 2+11/! 317! 2-1%! 03-2%! $85+///! $526! 11-1%!

?_jo!e\!?boZ[! !1+7/5!! !1+373!! !211!! 4-3%! 3-5%! $83+8//! $52/! 31-1%!

?_jo!e\!O_\\_d! !6+3/2!! !5+482!! !70/!! 0-5%! 8-0%! $80+5//! $546! 25-3%!

=ZWci!Oemdi^_f! !474!! !418!! !45!! /-/%! /-/%! $020+2//! $536! 0/-7%!

>Wbbl_bb[!Oemdi^_f! !1+787!! !1+527!! !15/!! 0-5%! 05-7%! $032+4//! $572! 20-8%!

>beec!Oemdi^_f! !553!! !52/!! !23!! /-/%! 8-4%! $73+7//! $428! 27-/%!

?b_djed!Oemdi^_f! !0+801!! !0+701!! !0//!! 1-1%! 2-8%! $024+3//! $528! 23-0%!

Ch[[d!?h[[a!Oemdi^_f! !0+367!! !0+316!! !40!! /-/%! /-/%! $86+0//! $54/! 5-8%!

Chejed!Oemdi^_f! !46/!! !442!! !06!! /-/%! /-/%! $034+6//! (n)! /-/%!

Def[m[bb!Oemdi^_f! !0+056!! !0+/06!! !04/!! /-/%! /-/%! $003+7//! $641! 08-/%!

FWYaied!Oemdi^_f! !540!! !485!! !44!! /-8%! /-/%! $015+4//! $510! 37-0%!

G_X[hjo!Oemdi^_f! !814!! !752!! !51!! 1-5%! /-/%! $72+6//! $548! 37-1%!

Goc[!Oemdi^_f! !185!! !177!! !7!! /-/%! /-/%! $042+4//! (n)! /-/%!

Iehm_Y^!Oemdi^_f! !328!! !303!! !14!! /-/%! 11-6%! $015+2//! $710! 78-8%!

Kb[WiWdj!Oemdi^_f! !511!! !436!! !64!! 2-3%! /-/%! $014+///! $673! 6-/%!

M[[Z!Oemdi^_f! !235!! !20/!! !25!! /-/%! /-/%! $84+///! $0+/32! 04-8%!

NY_f_e!Oemdi^_f! !658!! !6/1!! !56!! 0-/%! /-/%! $012+///! $604! 23-4%!

N^[hcWd!Oemdi^_f! !071!! !056!! !04!! /-/%! /-/%! $027+2//! (n)! /-/%!

O^ecfied!Oemdi^_f! !411!! !344!! !56!! 6-2%! /-/%! $020+7//! (n)! (n)!

Oemdi[dZ!Oemdi^_f! !602!! !37/!! !122!! 01-5%! 10-7%! $014+6//! $528! /-/%!

Q[d_Y[!Oemdi^_f! !746!! !586!! !05/!! 6-4%! 02-2%! $77+2//! $6//! 14-7%!

Teha!Oemdi^_f! !0+/02!! !840!! !51!! /-/%! /-/%! $027+3//! $584! 20-6%!

Ah_[!?ekdjo! !26+628!! !20+656!! 4+861! 1-0%! 5-3%! $020+3//! $6/6! 21-7%!

Dkhed!?ekdjo! !14+023!! !11+416!! !1+5/6!! 1-/%! 00-6%! $005+0//! $52/! 22-3%!

NWdZkiao!?ekdjo! !15+146!! !12+515!! !1+520!! 1-2%! 8-6%! $00/+0//! $523! 28-3%!

N[d[YW!?ekdjo! !12+848!! !10+427!! !1+310!! 1-0%! 6-0%! $85+8//! $534! 25-2%!

J^_e!NjWj[m_Z[! 4+03/+8/1! 3+474+/73! 444+707! 0-8%! 5-4%! $018+8//! $62/! 3/-2%!

NekhY[9!P-N-!?[diki!>kh[Wk+!=c[h_YWd!?ecckd_jo!Nkhl[o!4,T[Wh!Aij_cWj[i!1/00,1/04-!(n)!<!ZWjW!kdWlW_bWXb[!

!

!

!
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1- ?ecc[hY_Wb!WdZ!EdZkijh_Wb!@[l[befc[dj!

O^[ Z_l[hi_\_YWj_ed e\ J^_eti [d[h]o fehj\eb_e m_bb ^Wl[ i_]d_\_YWdj!WdZ!fei_j_l[![Yedec_Y!_cfWYji!X[oedZ!W!h[ZkY[Z!

Z[f[dZ[dY[!ed!YeWb!_cfehj[Z!\hec!ekji_Z[!e\!j^[!ijWj[-!!O^[!Adl_hedc[dj!J^_e!M[i[WhY^!&!Keb_Yo!?[dj[h![ij_cWj[Z!

j^Wj!_\!j^[!NjWj[!e\!J^_e!_dYh[Wi[Z m_dZ fem[h fheZkYj_ed je 1/% e\ j^[ ijWj[ti jejWb [d[h]o fehj\eb_e Xo 1/1/+ ikY^ 

Z[l[befc[dj!mekbZ!Yh[Wj[!2+0//!f[hcWd[dj+!\kbb,j_c[!fei_j_edi!m_j^_d!j^[!ijWj[+!WdZ!h[ikbj!_d!YkckbWj_l[!mW][i!jejWb_d]!

$2-6!X_bb_ed-!!O^_i!iWc[!WdWboi_i![ij_cWj[Z!j^Wj!ikY^!W!Yecc_jc[dj!mekbZ!h[ikbj!_d!Wd!_dYh[Wi[!_d!]heii!ijWj[!fheZkYj!

e\!Wffhen_cWj[bo!$7-1!X_bb_ed!Xo!1/1/!(Adl_hedc[dj!J^_e+!1//6)-!!!

!

O^[i[!_cfWYji!Wh[!fh_dY_fWbbo!Zk[!je!j^[!_cfWYj!e\!m_dZ![d[h]o!Z[l[befc[dj!ed!j^[!cWdk\WYjkh_d]!i[Yjeh-!!O^[!NjWj[!

e\!J^_e!_i!kd_gk[bo!fei_j_ed[Z!je!jWa[!WZlWdjW][!e\!WZlWdY[Z!cWdk\WYjkh_d]!effehjkd_j_[i!\eh!j^[!Z[l[befc[dj!WdZ!

Z_ijh_Xkj_ed e\ m_dZ fem[h j[Y^debe]o+ WYYehZ_d] je j^[ M[d[mWXb[ Ad[h]o Keb_Yo Khe`[Yjti (1//3) h[fehj+ rR_dZ OkhX_d[ 

@[l[befc[dj9!GeYWj_ed!e\!HWdk\WYjkh_d]!=Yj_l_jo-s  O^_i WdWboi_i [ij_cWj[i j^Wj _\!j^[!Pd_j[Z!NjWj[i!m[h[!je!_dl[ij!$4/!

X_bb_ed!_dje!4/+///!HR!e\!d[m!m_dZ!fem[h!fheZkYj_ed+!J^_e!cWdk\WYjkh[hi!YekbZ!ijWdZ!je!Yh[Wj[!00+577!`eXi!_d!m_dZ!

jkhX_d[!WdZ!h[bWj[Z!cWdk\WYjkh_d]+!WYYekdj_d]!\eh!0-84%!e\!j^[!jejWb!_dl[ijc[dj;!Xo!mWo!e\!YecfWh_ied+!j^[!=c[h_YWd!

R_dZ!Ad[h]o!=iieY_Wj_ed![ij_cWj[i!j^Wj!j^[!NjWj[!e\!J^_e!Wbed[!^Wi![dek]^!m_dZ!h[iekhY[i!je!][d[hWj[!d[Whbo!248!

HR!Wj!7/c!^kX!^[_]^j!WdZ!00/+328!HR!Wj!00/c!^kX!^[_]^j!e\!edi^eh[!m_dZ![d[h]o!(=RA=+!1/04)-!

!

O^[!Adl_hedc[djWb!GWm!&!Keb_Yo!?[dj[h![ij_cWj[Z!j^Wj!j^[!NjWj[!e\!J^_e!_i!Ykhh[djbo!^ec[!je!0/5!m_dZ!fem[h!ikffbo!

Y^W_d! Xki_d[ii[i+! fhel_Z_d]! 0+///! je! 1+///! `eXi! j^hek]^ekj! j^[! ijWj[! (AGK?+! 1/00)-! ! R_dZ! [d[h]o! j[Y^debe]o!

cWdk\WYjkh_d]! effehjkd_j_[i! _dYbkZ[! hejehi+! Yedjhebi+! Zh_l[! jhW_di+! ][d[hWjehi+! WdZ! jem[hi-! ! N[l[hWb! e\! j^[i[!

cWdk\WYjkh[hi!WdZ!ej^[h!m_dZ!fem[h,h[bWj[Z!Xki_d[ii[i!Wh[!beYWj[Z!_d!j^[!Ch[Wj[h!?b[l[bWdZ!M[]_ed!(=RA=+!1/04)-!!!

!

Nf[Y_\_Y!i^ehj,!WdZ!bed],j[hc![Yedec_Y!_cfWYji!e\!j^_i!BWY_b_jo!ed!Yecc[hY_Wb!WdZ!_dZkijh_Wb!Z[l[befc[dj!j^hek]^ekj!

j^[!h[]_ed!Wh[!Z[iYh_X[Z!_d!\khj^[h!Z[jW_b!_d!KWhj!Q!e\!j^_i!h[fehj-!!!

!

2- OhWdifehjWj_ed!

O^[!h[]_ed!ikhhekdZ_d]!j^[!BWY_b_jo!\[Wjkh[i!dkc[heki!Edj[hijWj[i+!P-N+!WdZ!NjWj[!^_]^mWoi+!Wi!m[bb!Wi!Yekdjo!WdZ!

beYWb!heWZmWo!d[jmehai+!_d!WZZ_j_ed!je!\h[_]^j!hW_b!b_d[i!WdZ!icWbb!W_hfehji-!!O^[i[!\WY_b_j_[i!Wh[!Z[iYh_X[Z!_d!\khj^[h!Z[jW_b!

X[bem-!!O^[!cW_d!jhWdifehjWj_ed!hekj[!je!j^[!BWY_b_jo!_i!E,7/.8/!(J^_e!Okhdf_a[)+!m^_Y^!hkdi!`kij!dehj^!e\!j^[!4,c_b[!NjkZo!

=h[W-!P-N-!Mekj[!1/!(dehj^)!WdZ!NjWj[!Mekj[!3!([Wij)!hkd!WZ`WY[dj!je!j^[!BWY_b_jo-!NjWj[!Mekj[i!42!WdZ!158!fhel_Z[!

Z_h[Yj!WYY[ii! _dje!j^[!BWY_b_jo-!O^[i[!WdZ!ej^[h!fh_cWho!hekj[i!\WY_b_jWj[!jhWdifehjWj_ed!X[jm[[d!j^[!BWY_b_jo!WdZ!j^[!

ikhhekdZ_d]!c[jhefeb_jWd!Wh[Wi-!!

!
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Reha[hi!Yec_d]!je!WdZ!\hec!j^[!i_j[!m_bb!ceij!b_a[bo![dj[h!l_W!NjWj[!Mekj[!3!eh!1/!\hec!E,7/.8/-!!?edijhkYj_ed!jhW\\_Y!

XekdZ!\eh!j^[!ikXijWj_edi!m_bb!b_a[bo!ki[!NjWj[!Mekj[!42!Wi!j^[!fh_cWho!hekj[+!m^_b[!jhW\\_Y!XekdZ!\eh!j^[!Jf[hWj_edi!WdZ!

HW_dj[dWdY[!Wh[W!m_bb!ceij!b_a[bo!ki[!P-N-!Mekj[!1/!Wi!j^[!fh_cWho!hekj[-!!O^[!fhefei[Z!BWY_b_jo!_i!dej![nf[Yj[Z!je!

YWki[!Wdo!ikXijWdj_Wb!Z_ihkfj_ed!je!cW`eh!jhWdifehjWj_ed!Yehh_Zehi!i[hl_d]!j^[!NjkZo!=h[W-!!

!

Bh[_]^j!hW_b!b_d[i!Yedd[Yj!i[l[hWb!e\!j^[!ckd_Y_fWb_j_[i!j^hek]^ekj!j^[!NjkZo!=h[W-!?NS!WdZ!Ieh\eba!Nekj^[hd!ef[hWj[!

j^[ cW`eh_jo e\ J^_eti \h[_]^j hW_b ioij[c+ Wbj^ek]^ icWbb[h ef[hWjehi ikY^ Wi!=i^bWdZ!MW_bmWo+!Iehj^[hd!J^_e!WdZ!

R[ij[hd!MW_bmWo+!WdZ!R^[[b_d]!WdZ!GWa[!Ah_[!MW_bmWo!Wbie!ef[hWj[!_d!j^[!Wh[W-!!NjkZo!=h[W!ckd_Y_fWb_j_[i!Yedd[Yj[Z!

je!\h[_]^j!hW_b!b_d[i!_dYbkZ[!j^[!?_j_[i!e\!>[bb[lk[+!?boZ[+!WdZ!O_\\_d+!j^[!Oemdi^_fi!e\!=ZWci+!>Wbbl_bb[+!>beec+!?b_djed+!

Ch[[d!?h[[a+!Chejed+!Def[m[bb+!FWYaied+!G_X[hjo+!Goc[+!Iehm_Y^+!Kb[WiWdj+!M[[Z+!NY_f_e+!O^ecfied+!Q[d_Y[+!WdZ!

Teha+!WdZ!j^[!Q_bbW][!e\!Ch[[d!Nfh_d]i-!!O^[!hW_b!ioij[c!cWo!X[!ki[Z!\eh!j^[!jhWdifehjWj_ed!e\!W!l[ho!icWbb!dkcX[h!e\!

jkhX_d[!Yecfed[dj!WdZ![gk_fc[dj!ikffb_[hi+!Xkj! j^[!=ffb_YWdj!Ze[i!dej!Wdj_Y_fWj[!cWa_d]!Wdo!ceZ_\_YWj_edi!je!j^[!

ioij[c-!!!

!

O^[!NjkZo!=h[W!_i!Wbie!_d!fhen_c_jo!je!j^[!Dkhed!?ekdjo!=_hfehj+!j^[!NWdZkiao!?ekdjo!M[]_edWb!=_hfehj+!j^[!N[d[YW!

?ekdjo!=_hfehj+!j^[!>WdZ_j!B_[bZ!=_hfehj+!j^[!Bh[cedj!=_hfehj+!j^[!Beijeh_W!=_hfehj+!j^[!R[_a[h!=_hfehj+!WdZ!j^[!R_bbWhZ!

=_hfehj-!!?edijhkYj_ed!WdZ!ef[hWj_ed!e\!j^[!BWY_b_jo!m_bb!X[!Z[i_]d[Z!WYYehZ_d]!je!B[Z[hWb!=l_Wj_ed!=Zc_d_ijhWj_ed!(B==)!

ijWdZWhZi! WdZ! Wh[! dej! [nf[Yj[Z! je! h[ikbj! _d! Wdo! WZl[hi[! _cfWYji! je! j^[! h[]_edWb! W_h! jhWdifehjWj_ed! d[jmeha-! O^[!

=ffb_YWdj!m_bb!\_b[!W!dej_Y[!e\!fhefei[Z!YedijhkYj_ed!eh!Wbj[hWj_ed!(Behc!635/,0)!m_j^!j^[!B==!je!Yed\_hc!j^[!ijhkYjkh[!

m_bb!dej!h[ikbj!_d!W!ikXijWdj_Wb!WZl[hi[!_cfWYj-!!!

!

3- GeYWb!WdZ!M[]_edWb!KbWd!?ecfWj_X_b_jo!

N[l[hWb!e\! j^[!ckd_Y_fWb_j_[i!m_j^_d! j^[! \_l[,c_b[!ijkZo!Wh[W!^Wl[!WZefj[Z!Yecfh[^[di_l[! bWdZ!ki[!fbWdi+!ijhWj[]_Y!

Zemdjemd!fbWdi+!WdZ.eh![Yedec_Y!Z[l[befc[dj!fbWdi-!!AWY^!e\!j^[i[!Wh[!ikccWh_p[Z!X[bem9!

!

' ?_jo!e\!>[bb[lk[!Q_i_ed!1/14!?ecfh[^[di_l[!HWij[h!KbWd9!O^_i!fbWd+!WZefj[Z!_d!1//4!Xo!j^[!>[bb[lk[!

?_jo!?ekdY_b+!_Z[dj_\_[i!j^[!d[[Z!\eh!W!1/,o[Wh!l_i_ed+!_d!m^_Y^!j^[!_iik[i+!YedY[hdi+!]eWbi+!WdZ!fh_eh_j_[i!

e\! j^[! Yecckd_jo! Wh[! WZZh[ii[Z! j^hek]^! Y_l_Y! [d]W][c[dj-! ! D_]^,fWo_d]! `eX! Yh[Wj_ed! _d! j^[!

cWdk\WYjkh_d]!i[Yjeh+!Wi!m[bb!Wi!j^[!h[j[dj_ed!e\![n_ij_d]!`eXi!WdZ!j^[!fh[i[hlWj_ed!e\![n_ij_d]!\Whc_d]!

ef[hWj_edi!Wh[!]eWbi!WdZ!_iik[i!fh[i[dj[Z!_d!j^[!fbWd!(?_jo!e\!>[bb[lk[+!1//4)-!! Ed!j[hci!e\![Yedec_Y!

Z[l[befc[dj+!j^[!BWY_b_jo!e\\[hi!Wd!effehjkd_jo!\eh!j^[!ki[!e\!beYWb!]eeZi!WdZ!i[hl_Y[i+!_dYbkZ_d]!Xkj!dej!

b_c_j[Z! je! bWXeh+![gk_fc[dj+!WdZ!cW_dj[dWdY[-!! Ed!WZZ_j_ed+! j^[!fWoc[dji!WiieY_Wj[Z!m_j^! bWdZ! b[Wi[i!

fhel_Z[!WZZ_j_edWb!_dYec[!\eh!bWdZemd[hi+!_dYbkZ_d]!W]h_YkbjkhWb!fheZkY[hi+!WdZ!_d!Ze_d]!ie+!_cfhel[i!j^[!

[Yedec_Y!YedZ_j_edi!\eh![n_ij_d]!\Whc_d]!fhWYj_Y[i-!!!
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!

' 1/05!?_jo!e\!O_\\_d!@emdjemd!NjhWj[]_Y!Chemj^!WdZ!@[l[befc[dj!KbWd9!O^_i!ijhWj[]_Y!fbWd!Yecfb[c[dji!

j^[!fh[l_ekibo,Yh[Wj[Z!1/0/!NjhWj[]_Y!@emdjemd!O_\\_d KbWd+ m^_Y^ rYh[Wj[i khXWd Z[i_]d iebkj_edi m_j^ 

feb_Yo!h[Yecc[dZWj_edi!je!_dl_]ehWj[!j^[!khXWd!Yeh[!WdZ!Yecckd_jo!Wi!W!m^eb[+!m_j^!W!h[l_jWb_p[Z!WdZ!

[d^WdY[Z Zemdjemds (?_jo e\ O_\\_d+ 1/0/)-  Ck_Z[Z Xo h[l_jWb_pWj_ed fh_dY_fb[i \eh Zemdjemd Wh[Wi WdZ!

j^[!beYWb![Yedeco+!j^[!fbWd!h[Yecc[dZi!j^Wj!_d\_bb!Z[l[befc[dj!kj_b_p[!Wbj[hdWj_l[![d[h]o!m^[d!feii_Xb[!

WdZ!ikffehj!effehjkd_j_[i!je!Z[l[bef!beYWb!]h[[d!j[Y^!_dZkijh_[i!(?_jo!e\!O_\\_d+!1/05)-!R^_b[!j^[!BWY_b_jo!

Ze[i! dej! Z_h[Yjbo! _cfWYj! j^[! Zemdjemd! Wh[W+! _j! _i! YecfWj_Xb[! m_j^! j^[! ijhWj[]_Y! fbWd! j^hek]^! _ji!

Z_l[hi_\_YWj_ed e\ j^[ h[]_edti [d[h]o h[iekhY[ fehj\eb_e+ WZZ_d] h[i_b_[dY[ WdZ h[b_WX_b_jo je j^[ ikffbo e\ 

[d[h]o!h[iekhY[i!je!beYWb!Xki_d[ii[i-!!O^[!BWY_b_jo!Wbie!e\\[hi!Wd!effehjkd_jo!\eh!j^[!ki[!e\!beYWb!]eeZi!

WdZ!i[hl_Y[i+!_dYbkZ_d]!j^ei[!fhel_Z[Z!Xo!Xki_d[ii[i!beYWj[Z!_d!j^[!Zemdjemd!Wh[W-!!!

!

' 0884!Ah_[!?ekdjo!?ecfh[^[di_l[!@[l[befc[dj!KbWd9 O^_i fbWd rZ[j[hc_d[i j^[ _cc[Z_Wj[ WdZ \kjkh[ 

d[[Zi!e\!j^[!Yecckd_jo!WdZ!fhel_Z[i!mWoi!je!Wbbem!j^[!?ekdjo!je!]k_Z[!Wffhefh_Wj[!bWdZ!ki[i!je!j^[!

ceij ik_j[Z Wh[Wi \eh j^Wj a_dZ e\ Z[l[befc[djs (Ah_[ ?ekdjo+ 0884)-  >o WdWbop_d] j^[ [n_ij_d] YedZ_j_edi 

WdZ!]hemj^!jh[dZi!e\!j^[!?ekdjo+!Wbed]!m_j^!_iik[i!\WY_d]!j^[!h[]_ed+!j^[!fbWd!_Z[dj_\_[i!]eWbi!\eh!\kjkh[!

bWdZ! ki[! WdZ! feb_Yo!cWa_d]-! !O^[ BWY_b_jo _i YecfWj_Xb[ m_j^ j^[ KbWdti ]eWb je rfhecej[ Yecckd_jo 

Z[l[befc[dj j^hek]^ j^[ _cfhel[c[dj e\ _d\hWijhkYjkh[ j^Wj c[[ji Z[l[befc[dj Z[cWdZis- !

!

' 1/06!Dkhed!?ekdjo!?ecfh[^[di_l[!GWdZ!Pi[!KbWd9!Jh_]_dWbbo!Z[l[bef[Z! _d!1//6!WdZ! bWij! h[l_i[Z! _d!

1/06+!j^[!Dkhed!?ekdjo!?ecc_ii_ed[hi+!j^[!Dkhed!?ekdjo!?ecfh[^[di_l[!fbWd!W_ci!je!cWdW][!\kjkh[!

]hemj^!m_j^_d!j^[!?ekdjo!je!Ye^[i_l[bo!]k_Z[!Z[l[befc[dj!fWjj[hdi!el[h!j^[!d[nj!j^_hjo!o[Whi-!!=!a[o!]eWb!

_i!je!fhecej[!Dkhed!?ekdjo!Wi!W!Z[l[befc[dj!Z[ij_dWj_ed!WdZ!je!h[jW_d!WdZ![nfWdZ![n_ij_d]!Xki_d[ii[i!

(Dkhed!?ekdjo+!1/06)-!!O^[!BWY_b_jo!_i!YecfWj_Xb[!m_j^!j^_i!]eWb!Zk[!je!j^[!fei_j_l[!_cfWYji!_j!m_bb!Yh[Wj[!

\eh!j^[!beYWb![Yedeco-!!!

!

' 1/02!NWdZkiao!?ekdjo!?ecfh[^[di_l[!KbWd9!O^_i!fbWd!_i!Wd!kfZWj[!je!j^[!1//2!?ecfh[^[di_l[!KbWd!

WdZ! _i! _dj[dZ[Z! je! X[! bed],hWd][! fbWd! ki[Z! je! ]k_Z[! ]hemj^! WdZ! Z[l[befc[dj!ki_d]! Ykhh[dj! [n_ij_d]!

YedZ_j_ed+!Wbed]!m_j^!kfZWj[Z! jh[dZi!WdZ!fh_eh_jo!fhe`[Yj-! !=!cW`eh!]eWb!e\! j^[!fbWd! _i! je! \WY_b_jWj[! j^[!

[Yedec_Y!̂ [Wbj^!WdZ!]hemj^!e\!j^[!?ekdjo!WdZ!_ji!ckd_Y_fWb_j_[i!Xo![nfWdZ_d]!ed!j^[!jWn!WdZ![cfbeoc[dj!

XWi[-  Bkhj^[hceh[+ j^[ fbWd rfhecej[i WdZ \WY_b_jWj[i j^[ fhef[h fbWY[c[dj WdZ fhel_i_ed e\ [d[h]o 

_d\hWijhkYjkh[!Yecfed[dji!j^hek]^ekj!j^[!?ekdjo+!_dYbkZ_d]!Xkj dej b_c_j[Z je m_dZ \Whci WdZ iebWh WhhWois 

(NWdZkiao!?ekdjo+!1/02)-!!O^[!BWY_b_jo!_i!YecfWj_Xb[!m_j^!j^[i[!]eWbi+!if[Y_\_YWbbo!j^[!fbWY[c[dj!WdZ!

fhel_i_ed!e\!Wbj[hdWj_l[![d[h]o!_d\hWijhkYjkh[-!!!
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!

' 1/00!N[d[YW!?ekdjo!?ecfh[^[di_l[!AYedec_Y!@[l[befc[dj!NjhWj[]o9!O^[!fbWd!_i!_dj[dZ[Z!je!fei_j_ed!

N[d[YW ?ekdjo Wi W rh[Z[l[befc[dj Wh[W+s Wi Z[\_d[Z Xo j^[ A@=+ WdZ j^ki je cWa[ _ji feb_j_YWb 

ikXZ_l_i_edi![b_]_Xb[!je!Wffbo!\hec!j^[!A@=!KkXb_Y!Rehai!WdZ!ej^[h!fhe]hWci-!=i!if[Y_\_[Z!Xo!j^[!fbWd+!

rj^[ Wiikcfj_edi+!]eWbi+ WdZ ijhWj[]_[i bW_Z ekj _d j^[ fbWd Yh[Wj[ W Xbk[fh_dj \eh j^[ ?ekdjoti el[hWbb 

[Yedec_Y!Z[l[befc[dj!WdZ!W!ikccWho!e\!m^Wj!_i!Yedi_Z[h[Z!j^[!ceij![\\[Yj_l[!WdZ!fheWYj_l[+!jWh][j[Z!

ijhWj[]o!je!_cfhel[!j^[![Yedec_Y!fei_j_ed!WdZ!Yb_cWj[!e\!N[d[YW!?ekdjos (N[d[YW ?ekdjo+ 1/00)-  O^[ 

fbWd!Wbie!if[Y_\_[i!j^Wj!j^[!?ekdjo!h[Y[djbo!Wffhel[Z W h[iebkj_ed je cWa[ N[d[YW ?ekdjo Wd r=bj[hdWj_l[ 

Ad[h]o Ued[s+ cWa_d] _j [b_]_Xb[ \eh ijWj[ jWn _dY[dj_l[i-!O^[ BWY_b_jo _i YecfWj_Xb[ m_j^ j^[ fbWdti fh_eh_jo 

WYj_ed!je!_cfhel[!j^[!beYWb![Yedeco!WdZ!_cfb[c[dj!Wbj[hdWj_l[![d[h]o-!!!

!

O^[!BWY_b_jo!_i!beYWj[Z!_d!Wd!Wh[W!j^Wj!_i!bWh][bo!hkhWb!_d!dWjkh[!m_j^!W!cW`eh_jo!e\!_cfWYji!\hec!j^[!BWY_b_jo!YedijhkYj_ed!

WdZ!ef[hWj_ed!eYYkhh_d]!ed!bWdZ!ki[Z!\eh!W]h_Ykbjkh[-!O^[![Yedec_Y!X[d[\_ji!e\!j^[!jkhX_d[i!\eh!beYWb!W]h_YkbjkhWb_iji+!Wi!

m[bb! Wi! j^[_h! el[hWbb! YecfWj_X_b_jo! m_j^! \Whc_d]! fhWYj_Y[i+! m_bb! ikffehj! WdZ! W_Z! _d! j^[! fh[i[hlWj_ed! e\! beYWb! \Whc_d]!

ef[hWj_edi-!Bkhj^[hceh[+!j^[!`eXi!WdZ![Yedec_Y!Z[l[befc[dj!Yh[Wj[Z!Xo!BWY_b_jo!cWo!^[bf!je!Yh[Wj[!WdZ!h[jW_d![n_ij_d]!

beYWb![cfbeoc[dj!effehjkd_j_[i-!O^[h[\eh[+!j^[!Z[l[befc[dj!e\!j^_i!BWY_b_jo!_i!YecfWj_Xb[!m_j^!j^[!]eWbi!WdZ!ijhWj[]_[i!

e\![n_ij_d]!beYWb!WdZ!h[]_edWb!fbWdi-!!

!

4- ?edYkhh[dj!eh!i[YedZWho!ki[i!

BWY_b_jo!Yecfed[dji!m_bb!X[!beYWj[Z!ed!fehj_edi!e\!b[Wi[Z!bWdZ!m_j^![n_ij_d]!hkhWb!h[i_Z[dj_Wb!eh!W]h_YkbjkhWb!ki[i-!O^[i[!

[n_ij_d]!ki[i!Wh[![nf[Yj[Z!je!Yedj_dk[!j^hek]^ekj!j^[!b_\[j_c[!e\!j^[!BWY_b_jo-!!

#

#

#

#

#

#

#

#

#

#

#

#
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GPac!AL6!8bbTbbX]V!B^Q!P]S!=R^]^\XR!<TeT[^_\T]c!A\_PRcb!
!

0- FeXi!WdZ!AYedec_Y!@[l[befc[dj!EcfWYj!(FA@E)!HeZ[b!

O^[! fhefei[Z! M[fkXb_Y! R_dZ! BWhc! _i! Wdj_Y_fWj[Z! je! ^Wl[! beYWb! WdZ! ijWj[m_Z[! [Yedec_Y! X[d[\_ji-! R_dZ! fem[h!

Z[l[befc[dj+!b_a[!ej^[h!Yecc[hY_Wb!Z[l[befc[dj!fhe`[Yji+!YWd![nfWdZ!j^[!beYWb+!h[]_edWb+!WdZ!ijWj[m_Z[![Yedec_[i!

j^hek]^! Xej^! Z_h[Yj! WdZ! _dZ_h[Yj! c[Wdi-! EdYec[! ][d[hWj[Z! \hec! Z_h[Yj! [cfbeoc[dj! Zkh_d]! j^[! YedijhkYj_ed! WdZ!

ef[hWj_ed!f^Wi[i!e\!j^[!m_dZ!\Whc!_i!ki[Z!je!fkhY^Wi[!beYWb!]eeZi!WdZ!i[hl_Y[i+!Yh[Wj_d]!W!h_ffb[![\\[Yj!j^hek]^ekj!j^[!

ijWj[-!O^[!FeX!WdZ!AYedec_Y!@[l[befc[dj!EcfWYj!(FA@E)!R_dZ!ceZ[b!Wbbemi!ki[hi!je![ij_cWj[![nWYjbo!j^Wj;!j^[!`eXi!

WdZ!j^[![Yedec_Y!Z[l[befc[dj!_cfWYji!\hec!m_dZ!fem[h!][d[hWj_ed!fhe`[Yji!\eh!Xej^!j^[!YedijhkYj_ed!WdZ!ef[hWj_ed!

f^Wi[i!e\! j^[!fhefei[Z!BWY_b_jo!(IMAG!1/06)-!O^[i[![Yedec_Y!Z[l[befc[dj! _cfWYji+!YWj[]eh_p[Z!Xo! j^[! b[l[bi!e\!

_cfWYj!WdZ!_dZ_YWjehi!Z[iYh_X[Z!X[bem+!_dYbkZ[!edi_j[!`eXi!WdZ![Whd_d]i+![Yedec_Y!ekjfkj!\hec!j^[i[!edi_j[![Whd_d]i+!

beYWb! h[l[dk[.ikffbo! Y^W_d! `eXi! WdZ! [Whd_d]i+! [Yedec_Y! ekjfkj! \hec! j^[i[! beYWb! h[l[dk[.ikffbo! Y^W_d! [Whd_d]i+!

_dZkY[Z!`eXi!WdZ![Whd_d]i+!WdZ![Yedec_Y!ekjfkj!\hec!j^[i[!_dZkY[Z!`eXi!WdZ![Whd_d]i-!!O^[!FA@E!ceZ[b!mWi!Yh[Wj[Z!

Xo! j^[! IWj_edWb! M[d[mWXb[! Ad[h]o! GWXehWjeho! (IMAG)+! W! dWj_edWb! bWXehWjeho! e\! j^[! Pd_j[Z! NjWj[i! @[fWhjc[dj! e\!

Ad[h]o-!Ej!j^[d!YWbYkbWj[i!j^[!W\eh[c[dj_ed[Z!_dZ_YWjehi!\eh![WY^!b[l[b!e\!_cfWYj!ki_d]!fhe`[Yj,if[Y_\_Y!ZWjW!fhel_Z[Z!

Xo!j^[!=ffb_YWdj!WdZ!][e]hWf^_YWbbo,Z[\_d[Z!ckbj_fb_[hi-!O^[i[!ckbj_fb_[hi!Wh[!fheZkY[Z!Xo!EHKG=I!Chekf+!GG?!ki_d]!

W!ie\jmWh[.ZWjWXWi[!ioij[c!YWbb[Z!EHKG=I!(EHfWYj!WdWboi_i!\eh!KG=I_d])+!W!m_Z[bo,ki[Z!WdZ!m_Z[bo,WYY[fj[Z!][d[hWb!

_dfkj,ekjfkj!ceZ[b_d]!ie\jmWh[!WdZ!ZWjW!ioij[c!j^Wj!jhWYai!kd_gk[!_dZkijho!]hekfi!_d!lWh_eki!b[l[bi!e\!j^[!h[]_edWb!

ZWjW!(EHKG=I!Chekf+!1/07)-!

!

Pi_d]!j^[!FA@E!m_dZ!ceZ[b+! j^_i!h[fehj!WdWbop[i!j^h[[!b[l[bi!e\! _cfWYj! j^Wj! j^[!fhefei[Z!BWY_b_jo!cWo!^Wl[!ed!j^[!

[Yedeco9!

!

F])bXcT![PQ^a!X\_PRcb6!!O^[i[!Wh[!j^[!Z_h[Yj!_cfWYji![nf[h_[dY[Z!Xo!j^[!YecfWd_[i._dZ_l_ZkWbi!h[i_Z_d]!_d!

j^[!NjWj[!e\!J^_e![d]W][Z!_d!j^[!edi_j[!YedijhkYj_ed!WdZ!ef[hWj_ed!e\!j^[!BWY_b_jo-!O^[i[!lWbk[i!h[fh[i[dj!

[nf[dZ_jkh[!e\! ZebbWhi!ed! bWXeh! (mW][i+! iWbWh_[i!WdZ!WiieY_Wj[Z![nf[di[i)!Xo!BWY_b_jo!edi_j[! YedijhkYj_ed!

f[hiedd[b!Wi!m[bb!Wi!ef[hWj_ed!WdZ!cW_dj[dWdY[! (J&H)!f[hiedd[b-! ! !Jd,i_j[! bWXeh! _cfWYji!Ze!dej! h[\b[Yj!

cWj[h_Wb! [nf[dZ_jkh[i-!Heij! ej^[h! _dfkj,ekjfkj ceZ[bi Yedi_Z[h j^_i b[l[b Wi rZ_h[Yj _cfWYjis+ h[\[hh_d] je 

Y^Wd][i! _d! `eXi+! [Yedec_Y! WYj_l_jo! WdZ! [Whd_d]i! WiieY_Wj[Z! m_j^! j^[! _cc[Z_Wj[! _cfWYji! Yh[Wj[Z! Xo! j^[!

_dl[ijc[dj+!m^_Y^!mekbZ!_dYbkZ[!j^[![gk_fc[dj!_dijWbb[Z!edi_j[+!j^[!YedYh[j[!ki[Z!edi_j[+![jY-!Dem[l[h+!j^[!

_cc[Z_Wj[![Yedec_Y!_cfWYji!e\!j^[!f^oi_YWb!_j[ci!ki[Z!edi_j[+!dehcWbbo!_dYbkZ[Z!_d!Z_h[Yj!_cfWYji+!jof_YWbbo!

eYYkh!Wj!iec[!][e]hWf^_Y!Z_ijWdY[!\hec!j^[!fhe`[Yj!_ji[b\-!>[YWki[!e\!FA@E'i!\eYki!ed!j^[!beYWb!_cfWYji!e\!W!

BWY_b_jo+! edbo! j^[! bWXeh!WiieY_Wj[Z!m_j^! j^[!ed,i_j[! beYWj_ed!e\! j^[!BWY_b_jo! (?edijhkYj_ed!WdZ!?edijhkYj_ed,

M[bWj[Z!N[hl_Y[i)!_i!Yekdj[Z!Wj!j^_i!b[l[b-!!!
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C^RP[!aTeT]dT!P]S!bd__[h!RWPX]!X\_PRcb6!!O^[i[!_cfWYji!c[Wikh[!j^[![ij_cWj[Z!_dYh[Wi[!_d!Z[cWdZ!\eh!

]eeZi! WdZ! i[hl_Y[i! _d! _dZkijho! i[Yjehi! j^Wj! ikffbo! eh! ej^[hm_i[! ikffehj! j^[! YecfWd_[i! [d]W][Z! _d!

YedijhkYj_ed WdZ ef[hWj_ed (Wbie ademd Wi rXWYamWhZ,b_da[Zs _dZkijh_[i)-  O^[i[!c[Wikh[i!WYYekdj!\eh!j^[!

Z[cWdZ! \eh! ]eeZi! WdZ! i[hl_Y[i! ikY^! Wi! jkhX_d[! Yecfed[dji+! fhe`[Yj! WdWboi_i+! b[]Wb! i[hl_Y[i+! \_dWdY_d]+!

_dikhWdY[+![jY-!Heij!ej^[h!_dfkj,ekjfkj ceZ[bi Yedi_Z[h j^_i b[l[b Wi r_dZ_h[Yj _cfWYjis+ h[\[hh_d] je [Yedec_Y 

_cfWYji! WiieY_Wj[Z!m_j^! b_da[Z! i[Yjehi! _d! j^[! [Yedeco! j^Wj! Wh[! kfijh[Wc! e\! j^[! Z_h[Yj! _cfWYji+! ikY^! Wi!

ikffb_[hi!e\!^WhZmWh[!ki[Z!je!cWa[!j^[![gk_fc[dj! _dijWbb[Z!edi_j[!eh!j^[!YedYh[j[!ki[Z!edi_j[-!Dem[l[h+!

X[YWki[ e\ FA@Eti \eYki ed j^[ beYWb _cfWYji e\ j^[ BWY_b_jo+ bWXeh \eh Yecfed[dji e\ j^_i BWY_b_jo ([-]-!jkhX_d[!

cWdk\WYjkh[hi)!eYYkhh_d]!Wj!e\\,i_j[!beYWj_edi!_i!Wbie!Yekdj[Z!_d!j^_i!b[l[b!Wi!W!beYWb!h[l[dk[!WdZ!ikffbo!Y^W_d!

_cfWYj-!

A]SdRTS!X\_PRcb6!!EdZkY[Z!_cfWYji!c[Wikh[!j^[![ij_cWj[Z![\\[Yj!e\!_dYh[Wi[Z!^eki[^ebZ!_dYec[!h[ikbj_d]!

\hec!j^[!fhe`[Yj-!!EdZkY[Z!_cfWYji!h[\b[Yj!j^[!h[_dl[ijc[dj!e\![Whd[Z!mW][i+!Wi!c[Wikh[Z!j^hek]^ekj!j^[!\_hij!

jme! b[l[bi!e\![Yedec_Y! _cfWYj-! !O^_i! h[_dl[ijc[dj!YWd!eYYkh!Wdom^[h[!m_j^_d! j^[! beYWb+! h[]_edWb+!eh!ijWj[!

[Yedeco+!ed!^eki[^ebZ!]eeZi+![dj[hjW_dc[dj+!\eeZ+!Ybej^_d]+!jhWdifehjWj_ed+![jY-!!!!

!

AWY^!e\! j^[i[!j^h[[!b[l[bi!e\!_cfWYj!YWd!X[!c[Wikh[Z!_d! j[hci!e\! j^h[[!_dZ_YWjehi9! `eXi!(Wi![nfh[ii[Z!j^hek]^! j^[!

_dYh[Wi[!_d![cfbeoc[dj!Z[cWdZ)+!j^[!Wcekdj!e\!ced[o![Whd[Z!j^hek]^!j^ei[!`eXi+!WdZ!j^[!el[hWbb![Yedec_Y!ekjfkj!

WiieY_Wj[Z!m_j^![WY^!b[l[b!e\![Yedec_Y!_cfWYj-!!O^[i[!_dZ_YWjehi!Wh[!Z[iYh_X[Z!_d!\khj^[h!Z[jW_b9!!!

!

B^Qb6!FeXi!h[\[h!je!j^[!_dYh[Wi[!_d![cfbeoc[dj!Z[cWdZ!X[YWki[!e\!\WY_b_jo!Z[l[befc[dj-!!O^[i[!fei_j_edi!

Wh[!c[Wikh[Z!WYheii![WY^! b[l[b!e\! _cfWYj+! ie! j^Wj! j^[o! YWfjkh[! j^[![ij_cWj[Z!dkcX[h!e\! `eXi!ed!i_j[+! _d!

ikffehj_d]!_dZkijh_[i+!WdZ!_d!j^[!Xki_d[ii[i+!j^Wj!X[d[\_j!\hec!^eki[^ebZ!if[dZ_d]-!!Beh!j^[!fkhfei[i!e\!j^_i!

WdWboi_i+!j^_i!j[hc!h[\[hi!je!j^[!jejWb!dkcX[h!e\!o[Wh,bed]!\kbb,j_c[![gk_lWb[dj!(BOA)!fei_j_edi!Yh[Wj[Z!Xo!j^[!

BWY_b_jo-! !K[hiedi![cfbeo[Z! \eh! b[ii! j^Wd! \kbb! j_c[!eh! b[ii! j^Wd!W! \kbb! o[Wh!Wh[! _dYbkZ[Z! _d! j^_i! jejWb+! [WY^!

h[fh[i[dj_d]!W!\hWYj_ed!e\!W!BOA!fei_j_ed!([-]-!W!^Wb\,j_c[+!o[Wh,hekdZ!fei_j_ed!_i!/-4!BOA)-!!!

=Pa]X]Vb6!O^_i!c[Wikh[i!j^[!mW][i!WdZ!iWbWho!Yecf[diWj_ed!fW_Z!je!j^[![cfbeo[[i!Z[iYh_X[Z!WXel[-!

Fdc_dc6!Jkjfkj!h[\[hi!je!j^[!lWbk[!e\!_dZkijho!fheZkYj_ed!_d!j^[!ijWj[![Yedeco+!WYheii!Wbb!Wffhefh_Wj[!i[Yjehi+!

WiieY_Wj[Z!m_j^![WY^!b[l[b!e\!_cfWYj-!!Beh!j^[!cWdk\WYjkh_d]!i[Yjeh+!ekjfkj!_i!YWbYkbWj[Z!Xo!jejWb!iWb[i!fbki!eh!

c_dki!Y^Wd][i! _d! _dl[djeho-! !Beh! j^[!h[jW_b!i[Yjeh+!ekjfkj! _i![gkWb! je!]heii!fhe\_j!cWh]_d-! !Beh! j^[!i[hl_Y[!

i[Yjeh+!_j!_i![gkWb!je!iWb[i!lebkc[-!!Beh![nWcfb[+!ekjfkj!mekbZ!_dYbkZ[!j^[!fhe\_ji!_dYkhh[Z!Xo!j^ei[!Xki_d[ii[i!

j^Wj!i[bb![b[Yjh_YWb!jhWdic_ii_ed!b_d[+!YedYh[j[+!eh!cejeh!l[^_Yb[!\k[b!je!j^[!=ffb_YWdj-!!!!

!
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1- H[j^eZebe]o!

?WbYkbWj_d]! j^[! dkcX[h! e\! `eXi! WdZ! [Yedec_Y! ekjfkj! \hec!W!fhefei[Z! \WY_b_jo! ki_d]! j^[!FA@E!ceZ[b! _i! W! jme,ij[f!

fheY[ii-!O^[!\_hij!ij[f!h[gk_h[i!W!b_c_j[Z!Wcekdj!e\!\WY_b_jo,if[Y_\_Y!ZWjW!_dfkji!(ikY^!Wi!o[Wh!e\!YedijhkYj_ed+!i_p[!e\!

BWY_b_jo+!jkhX_d[!i_p[!WdZ!beYWj_ed)-!Beh!j^[!WdWboi_i+!j^[!\ebbem_d]!ZWjW!m[h[!ki[Z!Wi!\WY_b_jo,if[Y_\_Y!ceZ[b_d]!_dfkji-!

' GeYWj_ed9!J^_e!

' T[Wh!e\!?edijhkYj_ed9!1/1/!

' OejWb!Khe`[Yj!IWc[fbWj[!?WfWY_jo9!1//!HR!

' IkcX[h!e\!OkhX_d[i9!36!

' =l[hW][!OkhX_d[!?WfWY_jo9!3-144!HR!

' Hed[o!QWbk[!(@ebbWh!T[Wh)9!1/07!

!

Iej[!j^Wj!j^[!=ffb_YWdj!fh[i[dji!W!jkhX_d[!bWoekj!e\!kf!je!4/!jkhX_d[i!\eh!f[hc_jj_d]!fkhfei[i+![WY^!m_j^!W!dWc[fbWj[!

YWfWY_jo!hWj_d]!e\!3-1!je!3-4!c[]WmWjji!(HR)-!Dem[l[h+!j^[!jejWb!][d[hWj_d]!YWfWY_jo!e\!j^[!BWY_b_jo!m_bb!dej![nY[[Z!1//!

HR-!O^[h[\eh[+!j^[!dkcX[h!e\!jkhX_d[i!je!X[!YedijhkYj[Z!m_bb!hWd][!X[jm[[d!33!WdZ!36+!Z[f[dZ_d]!ed!j^[!ceZ[b!e\!

jkhX_d[!i[b[Yj[Z-!N_dY[!de!ceh[!j^Wd!36!jkhX_d[i!m_bb!kbj_cWj[bo!X[!YedijhkYj[Z+!j^_i!ieY_e[Yedec_Y!h[fehj!WdWbop[i!j^[!

jejWb!dkcX[h!e\!fei_j_l[!`eXi!WdZ![Yedec_Y!_cfWYji!fheZkY[Z!Xo!W!36!jkhX_d[!BWY_b_jo!hWj^[h!j^Wd!W!4/!jkhX_d[!BWY_b_jo+!

je!Wle_Z!el[h[ij_cWj_d]!j^[ BWY_b_joti [Yedec_Y X[d[\_ji- !

!

Pi_d]!j^_i!BWY_b_jo,if[Y_\_Y!ZWjW+!j^[!FA@E!ceZ[b!j^[d!Yh[Wj[i!W!b_ij!e\!Z[\Wkbj!lWbk[i+!m^_Y^!_dYbkZ[i!fhe`[Yj!Yeij!lWbk[i+!

Z[\Wkbj!\_dWdY_Wb!fWhWc[j[h!lWbk[i+!Z[\Wkbj!jWn!lWbk[i+!Z[\Wkbj!b[Wi[!fWoc[dj!lWbk[i+!WdZ!Z[\Wkbj!beYWb!i^Wh[!e\!if[dZ_d]!

lWbk[i-!O^[i[!Z[\Wkbj!lWbk[i!Wh[!Z[h_l[Z!\hec!0/!o[Whi!e\!h[i[WhY^!Xo!IMAG+!WdZ!ij[c!\hec!lWh_eki!iekhY[i+!_dYbkZ_d]!

_dj[hl_[mi!WdZ!ikhl[oi!\hec!b[WZ_d]!fhe`[Yj!emd[hi+!Z[l[bef[hi+![d]_d[[h_d]!WdZ!Z[i_]d!\_hci+!WdZ!YedijhkYj_ed!\_hci!

WYj_l[!_d!j^[!m_dZ![d[h]o!i[Yjeh-!O^[!l[hi_ed!e\!j^[!ceZ[b!(R8-03-07)!ki[Z!\eh!j^[!`eX!WdZ![Yedec_Y!_cfWYj!WdWboi_i!

fh[i[dj[Z!^[h[!ki[Z!j^[!ceij!Ykhh[djbo!WlW_bWXb[!(1/05)!ckbj_fb_[h!ZWjW!if[Y_\_Y!je!J^_e!je![ij_cWj[!fej[dj_Wb!_cfWYji!

ed!W!ijWj[m_Z[!XWi_i-!O^[!i[YedZ!ij[f!e\! j^[!FA@E!ceZ[b!c[j^eZebe]o! h[gk_h[i! j^[! h[l_[m+!WdZ! _\!mWhhWdj[Z+! j^[!

Ykijec_pWj_ed! e\! Z[\Wkbj! fhe`[Yj! Yeij! lWbk[i! WdZ! \_dWdY_Wb! fWhWc[j[h! lWbk[i! je! ceh[! h[WiedWXb[! [ij_cWj[i-! O^[!

=ffb_YWdj!h[l_[m[Z!j^[!Z[\Wkbj!fhe`[Yj!Yeij!lWbk[i!ikXjejWb[Z!Xo![WY^!e\!j^[!\ebbem_d]!YWj[]eh_[i!_d!j^[!FA@E!ceZ[b9!

Agk_fc[dj!Zkh_d]!?edijhkYj_ed+!>WbWdY[!e\!KbWdj!?edijhkYj_ed+!GWXeh!Zkh_d]!Jf[hWj_ed!&!HW_dj[dWdY[+!HWj[h_Wbi!WdZ!

N[hl_Y[i!Zkh_d]!Jf[hWj_ed!&!HW_dj[dWdY[+!B_dWdY_Wb!KWhWc[j[hi+!OWn!KWhWc[j[hi+!GWdZ!G[Wi[!KWhWc[j[hi!WdZ!KWohebb!

KWhWc[j[hi-! O^[! =ffb_YWdj! h[l_[m[Z! j^[! Z[\Wkbj! lWbk[i! _d! Iel[cX[h! 1/07! WdZ! Z[j[hc_d[Z! m^[j^[h! j^[o! m[h[!

Wffhefh_Wj[!\eh!j^[!fhe`[Yj!kdZ[h!h[l_[m-!!=i!W!h[ikbj!e\!j^Wj!h[l_[m+!WZ`kijc[dji!m[h[!cWZ[!je!if[Y_\_Y!Z[\Wkbj!lWbk[i!

(i[[!OWXb[!5)-!O^[!h[cW_d_d]!FA@E!Z[\Wkbj!lWbk[i!m[h[!h[l_[m[Z!WdZ!Z[j[hc_d[Z!je!X[!h[WiedWXb[![ij_cWj[i!XWi[Z!

ed j^[ =ffb_YWdjti fh[l_eki [nf[h_[dY[ _d m_dZ [d[h]o Z[l[befc[dj-!

!
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!

!JPQ[T!26!8SYdbc\T]cb!DPST!c^!<TUPd[c!B=<A!D^ST[!;^bcb!!

B=<A!;^bc!AcT\b!&8]]dP[!=bcX\PcTb'! <TUPd[c!LP[dT! 8SYdbcTS!LP[dT! ;WP]VT!

?edijhkYj_ed!Agk_fc[dj!?eiji! $130+302+410! $SSSSSSS! SSSSS!

?edijhkYj_ed!HWj[h_Wbi!?eiji! $4/+476+767! $SSSSSSS! SSSSS!

?edijhkYj_ed!GWXeh!OejWb!?eiji! $1/+845+8/7! $SSSSSSS! SSSSS!

@[l[befc[dj!?eiji! $8+//3+/61! $SSSSSSS! SSSSS!
NWb[i!OWn!\eh!?edijhkYj_ed!HWj[h_Wbi!WdZ!
Agk_fc[dj!

$04+2/3+673! $SSSSSSS! SSSSS!

Agk_jo!B_dWdY_d]!M[fWoc[dj!O[hc! 0/!o[Whi! $SSSSSSS! SSSSS!

OWn[i!K[h!HR! $/! $SSSSSSS! SSSSS!

GWdZ!G[Wi[!(OejWb!?eij)! $5//+///! $SSSSSSS! SSSSS!

!

GPac!L6!B^Q!P]S!=R^]^\XR!<TeT[^_\T]c!A\_PRcb!^]!cWT!IcPcTfXST!=R^]^\h!
!

=d![Yedec_Y!_cfWYj!WdWboi_i!mWi!f[h\ehc[Z!\eh!j^[!M[fkXb_Y!R_dZ!BWhc!(j^[!BWY_b_jo)!je!X[!YedijhkYj[Z!_d!1/1/!m_j^!

W!hWj[Z!YWfWY_jo!e\!1//!HR!WdZ!Wd!Wiikc[Z!36!jkhX_d[i+!i_p[Z!Wj!3-144!HR-!!O^[!WdWboi_i!fh[i[dj[Z!^[h[!ki[Z!j^[!

ceij!Ykhh[djbo!WlW_bWXb[!(1/05)!ckbj_fb_[h!ZWjW!if[Y_\_Y!je!J^_e!je![ij_cWj[!fej[dj_Wb!_cfWYji!ed!W!ijWj[m_Z[!XWi_i-!O^[!

h[ikbji!e\!j^_i!WdWboi_i+![ij_cWj[Z!\eh!Xej^!j^[!YedijhkYj_ed!WdZ!ef[hWj_ed!f^Wi[i!e\!j^[!fhefei[Z!BWY_b_jo+!Wh[!_bbkijhWj[Z!

_d!OWXb[!6!WdZ!ikccWh_p[Z!_d!j^[!dWhhWj_l[!j^Wj!\ebbemi-!

!

JPQ[T!36!Id\\Pah!HTbd[cb!^U!B^Q!P]S!=R^]^\XR!A\_PRc!8]P[hbXb!

! B^Qb! =Pa]X]Vb!&DX[[X^]b'! Fdc_dc!&DX[[X^]b'!
;^]bcadRcX^]! !! !! !!

Khe`[Yj!@[l[befc[dj!WdZ!Jdi_j[!GWXeh!OejWb! 070! $0/-4! $0/-5!

!!!!?edijhkYj_ed!&!Edj[hYedd[Yj_ed!GWXeh! 07/! $0/-2! ,!
!!!!?edijhkYj_ed!M[bWj[Z!N[hl_Y[i! 0! $/-0! ,!
OkhX_d[!&!Nkffbo!?^W_d!EcfWYji! 3/2! $11-6! $64-6!

EdZkY[Z!EcfWYji! 058! $7-2! $14-8!

J^cP[!A\_PRcb! 31/! $0-*0! $--.*.!
!! !

!

8]]dP[!F_TaPcX^]! !
!

Jdi_j[!GWXeh!EcfWYji! 0/! $/-5! $/-5!

GeYWb!M[l[dk[!WdZ!Nkffbo!?^W_d!EcfWYji! 11! $0-1! $2-7!

EdZkY[Z!EcfWYji! 8! $/-4! $0-4!

J^cP[!A\_PRcb! 0-! $.*/! $1*5!

NekhY[9!IMAG!FA@E!HeZ[b!(l[hi_ed!R8-03-07)!(PN@JA!IMAG+!1/07)!
Iej[i9!AWhd_d]i!WdZ!Jkjfkj!lWbk[i!Wh[!c_bb_edi!e\!ZebbWhi!_d!1/07!ZebbWhi-!!OejWbi!cWo!dej!WZZ!kf!Zk[!je!_dZ[f[dZ[dj!hekdZ_d]-!M[ikbji!Wh[!XWi[Z!
ed!ceZ[b!Z[\Wkbj!lWbk[i-!

!
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!

@[cWdZ!\eh!d[m!`eXi!WiieY_Wj[Z!m_j^!j^[!BWY_b_jo!m_bb!X[!Yh[Wj[Z!Zkh_d]!Xej^!j^[! _d_j_Wb!YedijhkYj_ed!f[h_eZ!WdZ!j^[!

o[Whi! \ebbem_d]!YedijhkYj_ed+! _d!m^_Y^! j^[!BWY_b_jo! _i! _d!ef[hWj_ed-! !O^[!ced[o! _d`[Yj[Z! _dje! j^[!ijWj[m_Z[![Yedeco!

j^hek]^!j^[!Yh[Wj_ed!e\! j^[i[!`eXi!m_bb!^Wl[! bed],j[hc+!fei_j_l[!_cfWYji!ed! _dZ_l_ZkWbi!WdZ!Xki_d[ii[i! _d!J^_e!Wi! _j!

h_ffb[i!j^hek]^!j^[![Yedeco-!!

!

0- NjWj[m_Z[!FeX!WdZ!AYedec_Y!@[l[befc[dj!EcfWYj9!?edijhkYj_ed!

>Wi[Z!kfed!FA@E!ceZ[b!YecfkjWj_edi+!_j!_i!Wdj_Y_fWj[Z!j^Wj!YedijhkYj_ed!e\!j^[!fhefei[Z!BWY_b_jo!m_bb!Z_h[Yjbo!][d[hWj[!

[cfbeoc[dj!e\!Wd![ij_cWj[Z!070!BOA!ed,i_j[!YedijhkYj_ed!WdZ!fhe`[Yj!Z[l[befc[dj!fei_j_edi!\eh!J^_e!h[i_Z[dji+!m^_Y^!

m_bb!X[!\eh!?edijhkYj_ed!WdZ!Edj[hYedd[Yj_ed!GWXeh!WdZ!?edijhkYj_ed!M[bWj[Z!N[hl_Y[i-!O^[!FA@E!ceZ[b![ij_cWj[i!_d!W!

jejWb!e\!$0/-2!c_bb_ed!\eh!WddkWb![Whd_d]i!e\!j^[!07/!ed,i_j[!YedijhkYj_ed!`eXi-!OkhX_d[!cWdk\WYjkh_d]!WdZ!ikffbo!Y^W_d!

_dZkijh_[i!YekbZ!_d!jkhd!][d[hWj[!Wd!WZZ_j_edWb!3/2!̀ eXi!WYheii!j^[!NjWj[!e\!J^_e!el[h!j^[!Yekhi[!e\!BWY_b_jo!YedijhkYj_ed-!!

Ed! WZZ_j_ed+! BWY_b_jo! YedijhkYj_ed! YekbZ! _dZkY[! Z[cWdZ! \eh! 058! `eXi! ijWj[m_Z[! j^hek]^! j^[! if[dZ_d]! e\! WZZ_j_edWb!

^eki[^ebZ!_dYec[-!!>Wi[Z!ed!j^[!h[ikbji!e\!j^[!ceZ[b+!j^[!jejWb!_cfWYj!e\!fej[dj_Wbbo!642!d[m!`eXi!YekbZ!h[ikbj!_d!kf!je!

$30-3!c_bb_ed!e\![Whd_d]i+!Wiikc_d]!W!1/07!YedijhkYj_ed!iY^[Zkb[!WdZ!mW][!hWj[i!Yedi_ij[dj!m_j^!ijWj[m_Z[!Wl[hW][i-!!

BWY_b_jo!YedijhkYj_ed!bWXeh!mW][i!\eh!i_c_bWh!YedijhkYj_ed!fei_j_edi!m_j^_d!j^[!Iehj^!Iehj^[Wij[hd!J^_e!Ied,H[jhefeb_jWd!

=h[W!(m^_Y^! _dYbkZ[i!N[d[YW!WdZ!NWdZkiao!?ekdj_[i)! hWd][! \hec!Wd!Wl[hW][!e\!$07-07!f[h!^ekh! \eh!?edijhkYj_ed!

GWXeh[hi+!$13-/8!\eh!Ab[Yjh_Y_Wdi+!WdZ!$4/-03!\eh!?edijhkYj_ed!HWdW][hi!(>kh[Wk!e\!GWXeh!NjWj_ij_Yi+!1/05)-!!GeYWb+!

h[]_edWb+!WdZ!ijWj[m_Z[![cfbeoc[dj!Zkh_d]!j^[!YedijhkYj_ed!f^Wi[!m_bb!fh_cWh_bo!X[d[\_j!j^ei[!_d!j^[!YedijhkYj_ed!jhWZ[i+!

_dYbkZ_d]![gk_fc[dj!ef[hWjehi+!jhkYa!Zh_l[hi+!bWXeh[hi+!WdZ![b[Yjh_Y_Wdi-!!BWY_b_jo!YedijhkYj_ed!m_bb!Wbie!h[gk_h[!meha[hi!

m_j^!if[Y_Wb_p[Z!ia_bbi+!ikY^!Wi!YhWd[!ef[hWjehi+!jkhX_d[!Wii[cXb[hi+!if[Y_Wb_p[Z![nYWlWjehi+!WdZ!^_]^!lebjW][![b[Yjh_YWb!

meha[hi-!!Ej!_i!Wdj_Y_fWj[Z!j^Wj!cWdo!e\!j^[!^_]^bo,if[Y_Wb_p[Z!meha[hi!m_bb!Yec[!\hec!ekji_Z[!j^[!Wh[W!WdZ!m_bb!h[cW_d!

edbo!\eh!j^[!ZkhWj_ed!e\!YedijhkYj_ed-!!!

!

Ed!WZZ_j_ed!je! `eXi!WdZ![Whd_d]i+! j^[!YedijhkYj_ed!e\! j^[!BWY_b_jo!_i![nf[Yj[Z!je!^Wl[!W!fei_j_l[! _cfWYj!ed!ijWj[m_Z[!

[Yedec_Y!ekjfkj+!W!c[Wikh[c[dj!e\!j^[!lWbk[!e\!]eeZi!WdZ!i[hl_Y[i!fheZkY[Z!WdZ!iebZ!Xo!XWYamWhZ,b_da[Z!_dZkijh_[i-!!

=i! Z[iYh_X[Z! _d! j^[! Z[\_d_j_ed! WXel[+! ekjfkj! fhel_Z[i! W! ][d[hWb! c[Wikh[c[dj! e\! j^[! Wcekdj! e\! fhe\_j! [Whd[Z! Xo!

cWdk\WYjkh[hi+!h[jW_b[hi+!WdZ!i[hl_Y[!fhel_Z[hi!Yedd[Yj[Z!je!W!]_l[d!fhe`[Yj-!!>Wi[Z!ed!j^[!h[ikbji!e\!j^[!ceZ[b+!j^[!

lWbk[!e\![Yedec_Y!ekjfkj!WiieY_Wj[Z!m_j^!BWY_b_jo!YedijhkYj_ed! _i![ij_cWj[Z! je!X[!$001-1!c_bb_ed- >[jm[[d meha[hit 

WZZ_j_edWb ̂ eki[^ebZ _dYec[ WdZ _dZkijh_[it _dYh[Wi[Z fheZkYj_ed+ j^[ _cfWYji WiieY_Wj[Z m_j^ j^[ BWY_b_jo!Wh[!b_a[bo!je!

X[![nf[h_[dY[Z!j^hek]^ekj!cWdo!Z_\\[h[dj!i[Yjehi!e\!j^[!ijWj[m_Z[![Yedeco-!KkhikWdj!je!N[Yj_ed!4616-64!e\!j^[!J^_e!

M[l_i[Z!?eZ[! (JM?)+! j^[!BWY_b_jo!cWo!gkWb_\o! \eh! jWn! _dY[dj_l[i!XWi[Z!ed! j^[!Z[]h[[! je!m^_Y^! _j![cfbeoi! _d,ijWj[!

YedijhkYj_ed! bWXeh! (i[[! KWhj!QE)-! ! =j! j^[! j_c[! e\! j^[! fkXb_YWj_ed! e\! j^_i! h[fehj+! _j! _i! dej! o[j! ademd!m^Wj! fehj_ed! e\!

YedijhkYj_ed!bWXeh!m_bb!X[!J^_e,Zec_Y_b[Z-!!

!
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!

1- NjWj[m_Z[!FeX!WdZ!AYedec_Y!@[l[befc[dj!EcfWYj9!Jf[hWj_edi!WdZ!HWdW][c[dj!

>Wi[Z!kfed!FA@E!ceZ[b!YecfkjWj_edi+!j^[!ef[hWj_ed!WdZ!cW_dj[dWdY[!e\!j^[!fhefei[Z!BWY_b_jo!_i![ij_cWj[Z!je!][d[hWj[!

0/!\kbb,j_c[![gk_lWb[dj!edi_j[!`eXi!m_j^!YecX_d[Z![ij_cWj[Z!WddkWb![Whd_d]i!e\!Wffhen_cWj[bo!$/-5!c_bb_ed-!!O^[i[!0/!

`eXi!Wh[!Wdj_Y_fWj[Z! je!X[!Yecfh_i[Z!e\!Khe`[Yj!HWdW][c[dj+!O[Y^d_Y_Wd+!WdZ!=Zc_d_ijhWj_l[!f[hiedd[b-!Khe`[Yj[Z!

mW][!hWj[i!Wh[!fhe`[Yj[Z!je!X[!Yedi_ij[dj!m_j^!ijWj[m_Z[!Wl[hW][i!m^_Y^!Wh[![ij_cWj[Z!je!X[!$06-21!f[h!̂ ekh!\eh!KWohebb!

WdZ! O_c[a[[f_d]! ?b[hai+! $10-67! f[h! ^ekh! \eh!H[Y^Wd_YWb! Ad]_d[[h_d]! O[Y^d_Y_Wdi+! WdZ+! $34-55! \eh! C[d[hWb! WdZ!

Jf[hWj_edi!HWdW][hi!(>kh[Wk!e\!GWXeh!NjWj_ij_Yi+!1/05)-!O^[i[!0/!\kbb,j_c[!beYWb!`eXi!][d[hWj[Z!Xo!j^[!m_dZ![d[h]o!

\WY_b_jo Yecfh_i[ j^[ BWY_b_joti Z_h[Yj bed],j[hc![cfbeoc[dj!_cfWYj-!

!

Jf[hWj_edi!WdZ!cW_dj[dWdY[!i^ekbZ!Wbie!][d[hWj[!d[m!`eXi! _d!ej^[h!i[Yjehi!e\!j^[![Yedeco!j^hek]^!ikffbo!Y^W_d!

_cfWYji!WdZ!j^[![nf[dZ_jkh[!e\!d[m!WdZ.eh!_dYh[Wi[Z!^eki[^ebZ![Whd_d]i-!!EdYh[Wi[Z![cfbeoc[dj!Z[cWdZ!j^hek]^ekj!

j^[!ikffbo!Y^W_d!_i![ij_cWj[Z!je!h[ikbj!_d!Wffhen_cWj[bo!11!`eXi!m_j^!WddkWb![Whd_d]i!e\!Wffhen_cWj[bo!$0-1!c_bb_ed-!!Ed!

WZZ_j_ed+!_j!_i![ij_cWj[Z!j^Wj!8!̀ eXi!m_j^!WiieY_Wj[Z!WddkWb![Whd_d]i!e\!$/-4!c_bb_ed!m_bb!X[!_dZkY[Z!j^hek]^!j^[!_dYh[Wi[Z!

^eki[^ebZ!if[dZ_d]!WiieY_Wj[Z!m_j^!BWY_b_jo!ef[hWj_edi-!!Ed!jejWb+!m^_b[!_d!ef[hWj_ed+!j^_i!BWY_b_jo!_i![ij_cWj[Z!je!][d[hWj[!

Z[cWdZ!\eh!30!`eXi!f[h!o[Wh!m_j^!WddkWb![Whd_d]i!e\!Wffhen_cWj[bo!$1-2!c_bb_ed-!!OejWb![Yedec_Y!ekjfkj!YekbZ!Wbie!

_dYh[Wi[!Xo!Wd![ij_cWj[Z!$4-8!c_bb_ed!Wi!W!h[ikbj!e\!BWY_b_jo!ef[hWj_edi!WdZ!cW_dj[dWdY[-!!

!

2- GWdZ!G[Wi[!KWoc[dji!

Jf[hWj_ed!e\!j^[!Khe`[Yj!m_bb!h[ikbj!_d!fWoc[dj!je!beYWb!bWdZemd[hi!_d!WiieY_Wj_ed!m_j^!j^[!b[Wi[!W]h[[c[dji![n[Ykj[Z!

je!^eij!Khe`[Yj!Yecfed[dji-!O^[i[!WddkWb! b[Wi[!WdZ![Wi[c[dj!fWoc[dji!m_bb! e\\[h! Z_h[Yj! X[d[\_ji! je!fWhj_Y_fWj_d]!

bWdZemd[hi+! m^_Y^! m_bb! X[! _d! WZZ_j_ed! je! Wdo! _dYec[! ][d[hWj[Z! \hec! j^[! ikhhekdZ_d]! bWdZ! ki[! ([-]-! W]h_YkbjkhWb!

fheZkYj_ed)-!O^[!=ffb_YWdj![ij_cWj[i! j^Wj! j^[i[!fWoc[dji!m_bb! jejWb!Wffhen_cWj[bo!$0+2//+///!c_bb_ed!ed!Wd!WddkWb!

XWi_i![WY^!o[Wh!j^[!Khe`[Yj!_i!_d!ef[hWj_ed+!Wbj^ek]^!j^_i!lWbk[!_i!Yedj_d][dj!kfed!fhe`[Yj!Z[jW_bi!ij_bb!_d!Z[l[befc[dj!

([-]-+!jkhX_d[!Y^e_Y[!WdZ!bWoekj)-!O^[!Khe`[Yj!m_bb!Wbie!][d[hWj[!b[Wi[!fWoc[dji!Zkh_d]!j^[!YedijhkYj_ed!f^Wi[;!m^_b[!

j^[! lWbk[! _i! Ykhh[djbo! kdademd+! j^[! b[Wi[! fWoc[dji! m_bb! ^Wl[! W! X[d[\_Y_Wb! _cfWYj! ed! j^[! beYWb! [Yedeco! Zkh_d]!

YedijhkYj_ed-!O^[i[!b[Wi[!fWoc[dji!m_bb!^Wl[!W!fei_j_l[!_cfWYj!ed!j^[!h[]_ed+!je!j^[![nj[dj!j^Wj!bWdZemd[hi!m_bb!if[dZ!

j^[_h!h[l[dk[!beYWbbo-!

!

!

!

!

!
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!

GPac!LA6!C^RP[!JPg!HTeT]dTb!
!

0- G[]_ibWj_l[!?edj[nj!

R_dZ![d[h]o!fhe`[Yji! _d! j^[!NjWj[!e\!J^_e!YWd!X[![n[cfj[Z! \hec!jWd]_Xb[!f[hiedWb!fhef[hjo!WdZ! h[Wb!fhef[hjo! jWn!

fWoc[dji!_\!j^[o!c[[j!Y[hjW_d!YedZ_j_edi-!!O^[i[!YedZ_j_edi!Wh[![dkc[hWj[Z!_d!N[Yj_ed!4616-64!e\!j^[!JM?-!!Jf[hWjehi!

e\!j^[i[![n[cfj[Z!fhe`[Yji+!ademd!Wi!gkWb_\_[Z![d[h]o!fhe`[Yji!(LAK)+!Wh[!_dij[WZ!h[gk_h[Z!je!cWa[!WddkWb!fWoc[dji!

_d!b_[k!e\!jWn[i!(KEGJO)-!!Ed!ehZ[h!je!X[!Y[hj_\_[Z!Wi!W!LAK!Xo!j^[!ijWj[+!W!fhe`[Yj!ckij!c[[j!Wbb!e\!j^[!\ebbem_d]!Yh_j[h_W9!

' Wd!Wffb_YWj_ed! \eh!Y[hj_\_YWj_ed!e\! j^[![d[h]o!fhe`[Yj!Wi!W!LAK! j^Wj! Yecfb_[i!m_j^! j^[! h[gk_h[c[dji!kdZ[h!

N[Yj_ed!4616-64!e\!j^[!JM?!WdZ!?^Wfj[h!011912,0!e\!j^[!J=?!ckij!X[!ikXc_jj[Z!je!j^[!Z_h[Yjeh!e\!j^[!J^_e!

@[l[befc[dj!N[hl_Y[i!=][dYo!(J@N=)!ed!eh!X[\eh[!@[Y[cX[h!20+!1/1/;!

' Wd!Wffb_YWj_ed!kdZ[h!N[Yj_ed!38/5-1/!e\!j^[!JM?!ckij!X[!ikXc_jj[Z!je!j^[!J^_e!Kem[h!N_j_d]!>eWhZ!(JKN>)!

ed!eh!X[\eh[!@[Y[cX[h!20+!1/1/;!

' j^[! Yekdjo! Yecc_ii_ed[hi! e\! W! Yekdjo! _d! m^_Y^! fhef[hjo! e\! j^[! fhe`[Yj! _i! beYWj[Z! ckij! ^Wl[! WZefj[Z! W!

h[iebkj_ed!Wffhel_d]!j^[!Wffb_YWj_ed!ikXc_jj[Z!je!J@N=!eh!j^[!Yekdjo!Yecc_ii_ed[hi!ckij!fWii!W!h[iebkj_ed!

Z[YbWh_d]!j^[!Yekdjo!Wd!Wbj[hdWj_l[![d[h]o!ped[!(=AU);!

' Wj!b[Wij!4/%!e\!j^[!\kbb,j_c[![gk_lWb[dj!YedijhkYj_ed!WdZ!_dijWbbWj_ed![cfbeo[[i+!Wi!Z[\_d[Z!_d!N[Yj_ed!4616-64!

e\!j^[!JM?+!ckij!X[!J^_e,Zec_Y_b[Z;!WdZ!

' YedijhkYj_ed! (Z[\_d[Z!Wi![_j^[h! j^[!ZWj[! j^[!Wffb_YWj_ed! \eh!W!Y[hj_\_YWj[! _i! \_b[Z!m_j^!JKN>!eh! j^[!ZWj[! j^[!

YedjhWYj!\eh!YedijhkYj_ed!eh!_dijWbbWj_ed!_i![dj[h[Z!_dje+!m^_Y^[l[h!_i![Whb_[h)!ckij!X[]_d!Xo!FWdkWho!0+!1/10-!

E\!Wd!Wffb_YWdj!_i!]hWdj[Z![n[cfj_ed!\hec!jWnWj_ed!\eh!Wdo!e\!j^[!jWn!o[Whi!1/00!j^hek]^!1/10+!j^[!LAK!m_bb!X[![n[cfj!

\hec!jWnWj_ed!\eh!jWn!o[Wh!1/11!WdZ!Wbb![dik_d]!o[Whi!_\!j^[!fhef[hjo!mWi!fbWY[Z!_dje!i[hl_Y[!X[\eh[!FWdkWho!0+!1/11-!

O^[!Wcekdj!e\!KEGJO!je!X[!fW_Z!WddkWbbo!je!j^[!Yekdjo!jh[Wikh[h+!hWd]_d]!\hec!$5+///!WdZ!$7+///+!_i!Wii[ii[Z!f[h!

c[]WmWjj! (HR)! e\! dWc[fbWj[! YWfWY_jo+! m_j^! j^[! hWj[! Z[f[dZ[dj! ed! j^[! f[hY[djW][! e\! YedijhkYj_ed._dijWbbWj_ed!

[cfbeo[[i!m^e!Wh[!Zec_Y_b[Z!_d!J^_e-!!O^[!KEGJO!mekbZ!X[9!$5+///!f[h!HR+!_\!Zkh_d]!YedijhkYj_ed!j^[!fhe`[Yj![cfbeoi!

64%!eh!ceh[!J^_e,Zec_Y_b[Z![cfbeo[[i;!$6+///!f[h!HR+!_\!Zkh_d]!YedijhkYj_ed!j^[!fhe`[Yj![cfbeoi!5/%!eh!ceh[!J^_e,

Zec_Y_b[Z![cfbeo[[i;!WdZ!$7+///!f[h!HR+!_\!Zkh_d]!YedijhkYj_ed!j^[!fhe`[Yj![cfbeoi!j^[!c_d_ckc!h[gk_h[c[dj!e\!4/%!

eh!ceh[!J^_e,Zec_Y_b[Z![cfbeo[[i!(OWXb[!7)-!!?ekdjo!Yecc_ii_ed[hi!cWo!h[gk_h[!Wd!WZZ_j_edWb!i[hl_Y[!fWoc[dj+!Wi!

bed]!Wi!j^[!jejWb!e\!j^[!WZZ_j_edWb!fWoc[dj!WdZ!j^[!KEGJO!Ze!dej![nY[[Z!$8+///!f[h!HR-!

!

!

!

!

!

!
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!

JPQ[T!46!ITaeXRT!GPh\T]c!_Ta!DTVPfPcc!IRWTSd[T!

8]]dP[!ITaeXRT!GPh\T]c!_Ta!DTVPfPcc!^U!EP\T_[PcT!
;P_PRXch!

HPcX^!^U!FWX^)<^\XRX[TS!>d[[)JX\T!=`dXeP[T]c!
=\_[^hTTb!

$5+///! 64%!eh!Heh[!

$6+///! 5/%!je!63%!

$7+///! 4/%!je!48%!

!

1- Aij_cWj[Z!KWoc[dji!Ed!G_[k!J\!OWn[i!

OkhX_d[i!\eh!j^[!M[fkXb_Y!R_dZ!BWhc!Wh[!Wdj_Y_fWj[Z!je!X[!beYWj[Z!_d!W!jejWb!e\!\_l[!ckd_Y_fWb_j_[i!(=ZWci+!Kb[WiWdj+!

M[[Z+!NY_f_e+!WdZ!O^ecfied!Oemdi^_fi)!_d!N[d[YW!?ekdjo!WdZ!ed[!ckd_Y_fWb_jo!(Teha!Oemdi^_f)!_d!NWdZkiao!?ekdjo+!

Wbed]!m_j^!\ekh!iY^eeb!Z_ijh_Yji!(>[bb[lk[!?_jo!NY^eeb!@_ijh_Yj+!?boZ[,Ch[[d!Nfh_d]i!An[cfj[Z!Q_bbW][!NY^eeb!@_ijh_Yj+!

JbZ!Behj!GeYWb!NY^eeb!@_ijh_Yj+!N[d[YW!AWij!GeYWb!NY^eeb!@_ijh_Yj)-!!OWXb[!8!Z_ifbWoi!j^[!jejWb![ij_cWj[Z!KEGJO!h[l[dk[i!

je!X[!Z_ijh_Xkj[Z!j^hek]^ekj!Wbb!jWn_d]!̀ kh_iZ_Yj_edi!kdZ[h!j^[!\ekh!iY[dWh_ei!_Z[dj_\_[Z!_d!j^[!fWoc[dj!iY^[Zkb[!_d!N[Yj_ed!

4616-64!e\!j^[!JM?-!!!

!

JPQ[T!56!=bcX\PcTS!J^cP[!GACFJ!HTeT]dT!!

J^cP[!>PRX[Xch!RP_PRXch!
&DM'!

GACFJ!Pc!$2(,,,+DM! GACFJ!Pc!$3(,,,+DM! GACFJ!Pc!$4(,,,+DM! GACFJ!Pc!$5(,,,+DM!

1//! $0+1//+///! $0+3//+///! $0+5//+///! $0+7//+///!

!

!

!

!

!

!

!

!

!

!

!

!

!
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!

GPac!LAA6!;^]R[dbX^]!
!

O^[!ieY_e[Yedec_Y![\\[Yji!e\!j^[!M[fkXb_Y!R_dZ!BWhc+!m^[d!Wii[ii[Z!_d!b_]^j!e\!h[]_edWb!WdZ!beYWb![Yedec_Y!jh[dZi+!

m_bb!^Wl[!W!fei_j_l[!_cfWYj!ed!j^[!Yecckd_j_[i!m_j^_d!j^[!NjkZo!=h[W!WdZ!WYheii!j^[!NjWj[!e\!J^_e-!!G[Wi[!fWoc[dji+!

i^ehj,! WdZ! bed],j[hc! `eX! Yh[Wj_ed+! WdZ! KEGJO! h[l[dk[i! m_bb! X[d[\_j! fh_lWj[! bWdZemd[hi+! Xki_d[ii[i+! WdZ! jWn_d]!

`kh_iZ_Yj_edi-! ! O^[! BWY_b_jo! _i! dej! [nf[Yj[Z! je! ][d[hWj[! i_]d_\_YWdj! [nf[dZ_jkh[i! ed! X[^Wb\! e\! j^[i[! X[d[\_Y_Wh_[i;!

j^[h[\eh[+!_j!m_bb!^Wl[!W!fei_j_l[!_cfWYj!ed!j^[!ieY_Wb!WdZ![Yedec_Y!YedZ_j_edi!e\!j^[i[!Yecckd_j_[i!WdZ!WYheii!J^_e-!

!

0- OejWb!NjWj[m_Z[!AYedec_Y!>[d[\_j!

O^[!YedijhkYj_ed!e\!j^[!M[fkXb_Y!R_dZ!BWhc!_i![nf[Yj[Z!je!fheZkY[!$30-0!c_bb_ed!_d![cfbeoc[dj![Whd_d]i!WdZ!

$001-1!c_bb_ed! _d! jejWb! [Yedec_Y! ekjfkj-! ! NkXi[gk[djbo+! [WY^! o[Wh! j^[! BWY_b_jo! _i! ef[hWj_edWb! _j! _i! [nf[Yj[Z! je!

][d[hWj[!Wffhen_cWj[bo!$1-2!c_bb_ed!_d![Whd_d]i!WdZ!$4-8!c_bb_ed!_d!jejWb![Yedec_Y!ekjfkj-!

!

1- NjWj[m_Z[!Acfbeoc[dj!>[d[\_ji!

@kh_d]!j^[!YedijhkYj_ed!f[h_eZ+!j^[!BWY_b_jo!_i![nf[Yj[Z!je!ikffehj!Z[cWdZ!\eh!W!jejWb!e\!642!edi_j[+!ikffbo!Y^W_d+!

WdZ!_dZkY[Z![cfbeoc[dj!fei_j_edi-!Ej!_i![nf[Yj[Z!je!ikffehj!W!jejWb!e\!30!fei_j_edi!Zkh_d]![WY^!o[Wh!e\!_ji!ef[hWj_ed-!

!

2- GWdZ!G[Wi[!M[l[dk[i!

O^[! Z[l[befc[dj! e\! j^[! BWY_b_jo! m_bb! h[ikbj! _d! $SSSSSSS! _d! WddkWb! b[Wi[! fWoc[dji! cWZ[! je! fWhj_Y_fWj_d]!

bWdZemd[hi-!!!

!

3- Khef[hjo!OWn!M[l[dk[i!

?edijhkYj_ed!e\!j^[!fhefei[Z!M[fkXb_Y!R_dZ!BWhc!m_bb!_dYh[Wi[!beYWb!]el[hdc[dj!h[l[dk[i!j^hek]^!fWoc[dji!_d!

b_[k!e\!jWn[i!(KEGJOi)-!!O^ek]^!j^[!W]h[[c[dji!ekjb_d_d]!j^[i[!fWoc[dji!Wh[!dej!o[j!\_dWb_p[Z+!_j!_i![ij_cWj[Z!j^Wj!

WddkWb!KEGJO!h[l[dk[i!YekbZ!Wcekdj!je!Wffhen_cWj[bo!$0-1!c_bb_ed!je!$0-7!c_bb_ed!je!X[!Z_ijh_Xkj[Z!je!beYWb!jWn_d]!

`kh_iZ_Yj_edi-!

!!!

!

!

!

!

!

!

!
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!

GPac!LAAA6!!HTUTaT]RTb!!
!

=c[h_YWd! R_dZ! Ad[h]o! =iieY_Wj_ed! (=RA=)-! ! 1/04-! ! J^_e! NjWj[! BWYj! N^[[j-! ! =lW_bWXb[! Wj9! ^jjf9..Wm[W-\_b[i-Yci,
fbki-Yec.B_b[@emdbeWZi.fZ\i.e^_e-fZ\!(=YY[ii[Z!=k]kij!1/06)-!

!
?_jo!e\!>[bb[lk[-!1//4-!?_jo!e\!>[bb[lk[!Q_i_ed!1/14!?ecfh[^[di_l[!HWij[h!KbWd-!=lW_bWXb[!Wj!

^jjf9..mmm-Y_joe\X[bb[lk[-Yec.>[bb[lk[.Y_jo,cWij[h,fbWd,1/14.!(=YY[ii[Z!Fkd[!1/06)-!
!
?_jo!e\!O_\\_d-!1/0/-!?_jo!e\!O_\\_d!@emdjemd!NjhWj[]_Y!KbWd-!=lW_bWXb[!Wj!

^jjfi9..i[d[YWikYY[ii-\_b[i-mehZfh[ii-Yec.1/03.00.Zemdjemd,fbWd,1/0/-fZ\!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
(=YY[ii[Z!Fkd[!1/06)-!

!
?_jo!e\!O_\\_d-!1/05-!?_jo!e\!O_\\_d!@emdjemd!NjhWj[]_Y!Chemj^!WdZ!@[l[befc[dj!KbWd-!=lW_bWXb[!Wj!

^jjfi9..i[d[YWikYY[ii-mehZfh[ii-Yec.jW].Zemdjemd,ijhWj[]_Y,]hemj^,WdZ,Z[l[befc[dj,fbWd.!!!!!!!!
(=YY[ii[Z!Fkd[!1/06)-!

!
Ah_[!?ekdjo-!0884-!Ah_[!?ekdjo!?ecfh[^[di_l[!@[l[befc[dj!KbWd-!=lW_bWXb[!Wj!

^jjf9..mmm-[h_[Yekdjo-e^-]el.Z[fWhjc[dji,WdZ,W][dY_[i.[Yedec_Y,Z[l[befc[dj.[h_[,h[]_edWb,fbWdd_d],
Yecc_ii_ed.ZemdbeWZWXb[,ZeYkc[dji.!(=YY[ii[Z!Fkd[!1/06)-!

!
Dkhed!?ekdjo-!1/06-!Dkhed!?ekdjo!?ecfh[^[di_l[!GWdZ!Pi[!KbWd-!=lW_bWXb[!Wj!

^jjf9..mmm-^khedimYZ-Yec.kfbeWZi.1.6.8.6.16861536.1/06VYecfVbWdZVki[VfbWdV\ehVm[Xi_j[-fZ\!
(=YY[ii[Z!Fkd[!1/06)-!

!
EHKG=I!Chekf!GG?-!1/07-!C[d[hWb!Ed\ehcWj_ed!=Xekj!Hkbj_fb_[hi-!=lW_bWXb[!

Wj9!!^jjfi9.._cfbWd^[bf-p[dZ[ia-Yec.^Y.[d,ki.Whj_Yb[i.004//84/46/6,C[d[hWb,Ed\ehcWj_ed,=Xekj,Hkbj_fb_[hi!
=YY[ii[Z!FWdkWho!1/07!

!
NWdZkiao!?ekdjo-!1/02-!O^[!NWdZkiao!?ekdjo!?ecfh[^[di_l[!KbWd-!=lW_bWXb[!Wj!

^jjfi9..mmm-iWdZkiaoYekdjo[ZY-d[j.i_j[,i[b[Yj_ed.iY,Yecfh[^[di_l[,fbWd.!(=YY[ii[Z!Fkd[!1/06)-!
!
N[d[YW!?ekdjo-!1/00-!N[d[YW!?ekdjo!?ecfh[^[di_l[!AYedec_Y!@[l[befc[dj!NjhWj[]o-!=lW_bWXb[!Wj!

^jjfi9..i[d[YWikYY[ii-\_b[i-mehZfh[ii-Yec.1/03.00.[Yedec_Y,fbWd,Y[Zi,1/00-fZ\!(=YY[ii[Z!Fkd[!1/06)-!
!
Adl_hedc[djWb!GWm!&!Keb_Yo!?[dj[h!(AGK?)-!!1/00-!!O^[!NebWh!WdZ!R_dZ!Ad[h]o!Nkffbo!?^W_d!e\!J^_e-!!=lW_bWXb[!Wj9!

^jjf9..[bfY-eh].d[miheec.fkXb_YWj_edi.!!(=YY[ii[Z!=k]kij!1/06)-!
!
Adl_hedc[dj J^_e M[i[WhY^ & Keb_Yo ?[dj[h (Adl_hedc[dj J^_e)-  1//6-  Ad[h]_p_d] J^_eti AYedeco9 ?h[Wj_d] FeXi 

WdZ!M[ZkY_d]!Kebbkj_ed!m_j^!R_dZ!Kem[h-!!KkXb_i^[Z!Xo!Adl_hedc[dj!J^_e!WdZ!j^[!Bhedj_[h!Chekf-!!=lW_bWXb[!
Wj9!^jjf9..mmm-\hedj_[h]hekf-eh].h[fehji.\].[d[h]_p_d],e^_e%A1%7/%88i,[Yedeco!(=YY[ii[Z!=k]kij!1/06)-!

!
NjWj[! e\!J^_e-! ! 1/01-! !N[Yj_ed! 4616-! !J^_e!M[l_i[Z!?eZ[-!=lW_bWXb[!Wj9! ^jjf9..YeZ[i-e^_e-]el.ehY.4616! (=YY[ii[Z!

=k]kij!1/06)-!
!
P-N-!?[diki!>kh[Wk-!!1/04-!!=c[h_YWd!?ecckd_jo!Nkhl[o!?ekdjo!q!Deki[^ebZ+!KefkbWj_ed!WdZ!I=E?N!?^WhWYj[h_ij_Yi!

(m[X!ZWjWXWi[!fehjWb)-!!=lW_bWXb[!Wj9!^jjf9..\WYj\_dZ[h-Y[diki-]el.\WY[i.dWl.`i\.fW][i._dZ[n-n^jcb!(=YY[ii[Z!
Fkd[!1/06)-!

!
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!

P-N-!?[diki!>kh[Wk-!1/05-!=c[h_YWd!?ecckd_jo!Nkhl[o!4,o[Wh![ij_cWj[i-!M[jh_[l[Z!\hec!?[diki!M[fehj[h!Khe\_b[!
fW][!\eh!Teha!jemdi^_f+!NWdZkiao!?ekdjo+!JD-!^jjfi9..Y[dikih[fehj[h-eh].fhe\_b[i./5///PN2803276/7/,
oeha,jemdi^_f,iWdZkiao,Yekdjo,e^.!(=YY[ii[Z!Iel[cX[h!1/07)-!

!
P-N-!?[diki!>kh[Wk-!1/06-!=c[h_YWd!?ecckd_jo!Nkhl[o!0,o[Wh![ij_cWj[i-!M[jh_[l[Z!\hec!?[diki!M[fehj[h!Khe\_b[!

fW][!\eh!Ah_[!?ekdjo+!JD!^jjfi9..Y[dikih[fehj[h-eh].fhe\_b[i./4///PN28/32,[h_[,Yekdjo,e^.!(=YY[ii[Z!
Iel[cX[h!1/07)-!

!
P-N-!?[diki!>kh[Wk-!1/05-!=c[h_YWd!?ecckd_jo!Nkhl[o!0,o[Wh![ij_cWj[i-!M[jh_[l[Z!\hec!?[diki!M[fehj[h!Khe\_b[!

fW][!\eh![WY^!ijkZo!Wh[W!ckd_Y_fWb_jo-!^jjfi9..Y[dikih[fehj[h-eh]!(=YY[ii[Z!Iel[cX[h!1/07)-!
!
P-N-!@[fWhjc[dj!e\!Ad[h]o!(PN@JA)!IWj_edWb!M[d[mWXb[!Ad[h]o!GWXehWjeho!(IMAG)-! !1/06-! !FeXi!WdZ!AYedec_Y!

@[l[befc[dj! EcfWYj! (FA@E)! ceZ[b! h[b[Wi[! R01-12-05-! =lW_bWXb[! Wj9!
^jjf9..mmm-dh[b-]el.WdWboi_i.`[Z_.ZemdbeWZ-^jcb!(=YY[ii[Z!=k]kij!1/06)-!

!
P-N-! @[fWhjc[dj! e\! GWXeh! (PN@JG)! >kh[Wk! e\! GWXeh! NjWj_ij_Yi! (>GN)-! ! 1/03,1/05-! ! GeYWb! =h[W! Pd[cfbeoc[dj!

NjWj_ij_Yi-!!=lW_bWXb[!Wj9!!^jjf9..mmm-Xbi-]el.bWk.ZWjW-^jcb!(=YY[ii[Z!Fkd[!1/06)-!
!
P-N-! @[fWhjc[dj! e\! GWXeh! (PN@JG)! >kh[Wk! e\! GWXeh! NjWj_ij_Yi! (>GN)-! 1/05-! HWo! 1/05! H[jhefeb_jWd! WdZ!

Iedc[jhefeb_jWd! =h[W! JYYkfWj_edWb! Acfbeoc[dj! WdZ! RW][! Aij_cWj[i! \eh! Iehj^! Iehj^[Wij[hd! J^_e!
Iedc[jhefeb_jWd! =h[W-! =lW_bWXb[! Wj9! ^jjfi9..mmm-Xbi-]el.e[i.1/05.cWo.e[iV28////1-^jc! (=YY[ii[Z!
@[Y[cX[h!1/07)-!

!
! !
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!
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FIGURE 1:  PROJECT AREA MAP 



Apex Clean Energy 

REPORT 
Noise Impact Assessment for Republic 
Wind l Seneca and Sandusky County, 
Ohio 

4 December 11, 2018 

3.0 SOUND LEVEL LIMITS/GUIDELINES 

3.1  |  STATE STANDARDS 
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%-&"LXU"VQSY\Ydi"cXQ\\"RU"_`UbQdUT"c_"dXQd"dXU"VQSY\Ydi"^_YcU"S_^dbYRedY_^"T_Uc"^_d"

bUce\d"Y^"^_YcU"\UfU\c"Qd"Q^i"^_^(`QbdYSY`QdY^W"cU^cYdYfU"bUSU`d_b"gYdXY^"_^U"]Y\U"_V"

dXU"`b_ZUSd"R_e^TQbi"dXQd"UhSUUT"dXU"`b_ZUSd"QbUQ"Q]RYU^d"^YWXddY]U"QfUbQWU"c_e^T"

\UfU\"%EUa&"Ri"VYfU"8(gUYWXdUT"TUSYRU\c"%T98&)"=ebY^W"TQidY]U"_`UbQdY_^"_^\i"

%cUfU^"Q)])"d_"dU^"`)])&'"dXU"VQSY\Ydi"]Qi"_`UbQdU"Qd"dXU"WbUQdUb"_V5"dXU"`b_ZUSd"QbUQ"

Q]RYU^d"^YWXddY]U"EUa"`\ec"VYfU"T986"_b"dXU"fQ\YT\i"]UQcebUT"Q]RYU^d"EUa"`\ec"VYfU"

T98"Qd"dXU"\_SQdY_^"_V"dXU"cU^cYdYfU"bUSU`d_b)"8VdUb"]UQcebUT"Q]RYU^d"EUa"`\ec"VYfU"

T98"Qd"dXU"\_SQdY_^"_V"dXU"cU^cYdYfU"bUSU`d_b)"8VdUb"S_]]U^SU]U^d"_V"S_]]UbSYQ\"

_`UbQdY_^'"dXU"Q``\YSQ^d"cXQ\\"S_^TeSd"VebdXUb"bUfYUg"_V"dXU"Y]`QSd"Q^T"`_ccYR\U"

]YdYWQdY_^"_V"Q\\"`b_ZUSd(bU\QdUT"^_YcU"S_]`\QY^dc"dXb_eWX"Ydc"S_]`\QY^d"bUc_\edY_^"

`b_SUcc)"G_^(`QbdYSY`QdY^W'"Qc"ecUT"Y^"dXYc"S_^dUhd'"bUVUbc"d_"Q"`b_`Ubdi"V_b"gXYSX"

dXU"_g^Ub"XQc"^_d"cYW^UT"Q"gQYfUb"_b"_dXUbgYcU"QWbUUT"d_"RU"ceRZUSd"d_"Q"XYWXUb"

^_YcU"\UfU\)"

9QcUT"_^"Q]RYU^d"c_e^T"]_^Yd_bY^W"S_^TeSdUT"Qd"cUfU^"\_SQdY_^c"dXb_eWX_ed"dXU"JU`eR\YS"

`b_ZUSd"QbUQ"%cUU"KUSdY_^"/&'"dXU"UhYcdY^W"^YWXddY]U"RQS[Wb_e^T"EUa"Y^"dXU"QbUQ"Yc"/,"T98)"

8``\iY^W"dXU"HIK9"c_e^T"\UfU\"\Y]Yd"bUce\dc"Y^"Q"^YWXddY]U"c_e^T"\UfU\"\Y]Yd"_V"/1"T98)"8c"

TYcSeccUT"Y^"KUSdY_^"/'"dXU"TQidY]U"c_e^T"\UfU\c"QbU"WU^UbQ\\i"XYWXUb"dXQ^"dXU"^YWXddY]U"

c_e^T"\UfU\c"dXb_eWX_ed"dXU"`b_ZUSd"QbUQ'"c_"Q"XYWXUb"TQidY]U"\Y]Yd"]Qi"RU"`_ccYR\U"Qd"c_]U"

cU^cYdYfU"bUSU`d_bc'"Red"V_b"dXU"`eb`_cUc"_V"dXYc"QccUcc]U^d'"dXU"^YWXddY]U"c_e^T"\UfU\"\Y]Yd"

_V"/1"T98"Yc"Q``\YUT)""

KUSdY_^"/4+1(/(+4%?&"Q\c_"\Y]Ydc"dXU"X_ebc"_V"S_^cdbeSdY_^"QSdYfYdYUc"dXQd"Y^SbUQcU"c_e^T"

QR_fU"Q]RYU^d"\UfU\c"Qd"cU^cYdYfU"bUSU`d_bc"d_"dXU"X_ebc"_V"2"8F"d_"2"IF"_b"Tec['"gXYSXUfUb"

Yc"\QdUb)"IY\U"TbYfY^W'"R\QcdY^W'"Q^T"b_S["XQ]]UbY^W"QbU"VebdXUb"bUcdbYSdUT"d_"dXU"X_ebc"_V",+"

8F"d_"0"IF)"LXUbU"QbU"Q\c_"bUaeYbU]U^dc"bUWQbTY^W"^_dYVYSQdY_^"_V"`b_`Ubdi"_g^Ubc"Q^T"

dU^Q^dc"bU\QdUT"d_"S_^cdbeSdY_^"QSdYfYdYUc)"
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4.0  PRE-CONSTRUCTION BACKGROUND SOUND 
LEVELS 

9QS[Wb_e^T"c_e^T"]_^Yd_bY^W"gQc"S_^TeSdUT"d_"QccUcc"bU`bUcU^dQdYfU"Q]RYU^d"c_e^T"\UfU\c"

Y^"dXU"`b_ZUSd"QbUQ"d_"V_b]"dXU"RQcYc"V_b"dXU"^_YcU"\Y]Yd)"LXYc"cUSdY_^"_V"dXU"bU`_bd"TUcSbYRUc"

dXU"]_^Yd_bY^W"`UbV_b]UT"Q^T"TYcSeccUc"dXU"bUce\dc"_RdQY^UT)"Bd"Y^S\eTUc"Q"TUcSbY`dY_^"_V"dXU"

]_^Yd_bY^W"`b_SUTebUc'"]_^Yd_bY^W"\_SQdY_^c'"c_e^T"TQdQ"`b_SUccY^W'"Q^T"dXU"bUce\dc"

_RdQY^UT"V_b"UQSX"_V"dXU"]_^Yd_bY^W"\_SQdY_^c)"HRcUbfQdY_^c"Q^T"S_^S\ecY_^c"bUWQbTY^W"dXU"

UhYcdY^W"c_e^TcSQ`Uc"Qd"UQSX"]_^Yd_bY^W"\_SQdY_^"QbU"Y^S\eTUT)"

4.1  |  DESCRIPTIONS OF THE MONITORING LOCATIONS 

9QS[Wb_e^T"c_e^T"\UfU\"]_^Yd_bY^W"gQc"`UbV_b]UT"Vb_]"?URbeQbi"."dXb_eWX"?URbeQbi",3'"

-+,1"Qd"cUfU^"TYVVUbU^d"\_SQdY_^c"c`bUQT"QSb_cc"dXU"`b_`_cUT"`b_ZUSd"QbUQ)">QSX"\_SQdY_^"gQc"

cU\USdUT"Qc"bU`bUcU^dQdYfU"_V"Q"WYfU^"\Q^TcSQ`U"_b"c_e^TcSQ`U"dXQd"g_e\T"RU"Y^"`b_hY]Ydi"_V"

_^U"_b"]_bU"_V"dXU"`b_`_cUT"gY^T"debRY^Uc)"B^"`\QSY^W"]_^Yd_bc'"S_^cYTUbQdY_^"Yc"Q\c_"WYfU^"

d_"QSSUccYRY\Ydi"Y^"gY^dUb"gUQdXUb"Q^T"d_"dXU"cUSebYdi"_V"dXU"]_^Yd_bY^W"UaeY`]U^d)""

LXU"cUfU^"cYdUc"QbU"cX_g^"Y^"?YWebU"-'"Q^T"dXU"bUQc_^c"V_b"cU\USdY^W"UQSX"QbU"TUcSbYRUT"

RU\_g5"

,) qG_bdX!9_e^TQbir5!LXYc"\_SQdY_^"Yc"^UQb"dXU"^_bdXUb^"UhdbU]Ydi"_V"dXU"`b_`_cUT"

`b_ZUSd'"_^"dXU"R_e^TQbi"RUdgUU^"KU^USQ"Q^T"KQ^Tec[i";_e^dYUc)"LXYc"QbUQ"

bU`bUcU^dc"Q"\_gUb"fUXYS\U"dbQVVYS"QWbYSe\debQ\"QbUQ"Y^"dXU"^_bdXUb^"`Qbd"_V"dXU"`b_ZUSd6"

-) qFYhUT!JUcYTU^dYQ\r5!?\Qd!J_S[!Yc!_^U!_V!dXU!VUg!XYWXUb(TU^cYdi"bUcYTU^dYQ\"QbUQc"

gYdXY^"dXU"`b_`_cUT"`b_ZUSd"R_e^TQbi)"Bd"Yc"Q\c_"Q\_^W"Q"bQY\"\Y^U"gYdX"Q"Sb_ccY^W6"

.) q8WbYSe\debQ\!H`UbQdY_^cr5!F_cd!_V!dXU!QbUQ!gYdXY^!dXU!`b_`_cUT!`b_ZUSd!R_e^TQbi!Yc!

dQ[U^"e`"gYdX"\QbWUb(cSQ\U"QWbYSe\debQ\"_`UbQdY_^c"Q^T"bU\QdUT"\_g(TU^cYdi"X_ecY^W)"

G_dU"dXQd"_eb"]_^Yd_bY^W"d__["`\QSU"Y^"dXU"gY^dUb"Q^T"VQb]Y^W"QSdYfYdYUc"gUbU"^_d"

UfYTU^d6"

/) q9eci!J_QTgQir5!F_cd!_V!dXU!QbUQ!Yc!Sb_ccUT!gYdX!d_g^"b_QTc"%LJ&"Q^T"S_e^di"

b_QTc"%;J&"gYdX"fUbi"\YWXd"dbQVVYS)"9ed"dXU"`b_ZUSd"QbUQ"Yc"Q\c_"Sb_ccUT"Ri"Q"VUg"\QbWUb"

b_QTgQic)"LXYc"cYdU"Yc"^UQb"KdQdU"J_edU",3"%KJ,3&'"gXYSX"RYcUSdc"dXU"U^dYbU"`b_ZUSd"

QbUQ"Q^T"gXUbU"dXU"dbQVVYS"Yc"cYW^YVYSQ^d\i"XYWXUb6"

0) qO__TUT!8bUQr5!LXU!]QZ_bYdi!_V!dXU!`b_`_cUT!`b_ZUSd!QbUQ!Yc!SXQbQSdUbYjUT!Ri!_`U^!

QWbYSe\debQ\"VYU\Tc)"LXUbU"QbU"Q"VUg"V_bUcdUT"QbUQc'"gXUbU"dXU"c_e^TcSQ`U"Y^S\eTUc"Q"

TYVVUbU^d"]Yh"_V"RY_WU^YS"c_ebSUc)"LXYc"`QbdYSe\Qb"g__TUT"QbUQ"gQc"cU\USdUT"RUSQecU"

Yd"gQc"VebdXUb"Vb_]"b_QTgQic"Red"cdY\\"QSSUccYR\U"Y^"gY^dUbdY]U6"

1) qJU]_dU!JebQ\r5!8c!cdQdUT!QR_fU'!]_cd"dXU"QbUQ"Yc"_`U^"QWbYSe\debQ\"VYU\Tc"Sb_ccUT"

Ri"\YWXd\i(dbQfU\UT"b_QTgQic)"LXYc"cYdU"bU`bUcU^dc"Q^"UVV_bd"d_"VY^T"Q"aeYUd"QbUQ"dXQd"Yc"

cdY\\"ceRZUSd"d_"QWbYSe\debQ\"QSdYfYdi6"Q^T'"
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2) qK_edXUb^!9_e^TQbir5!LXYc!\_SQdY_^!Yc!^UQb!dXU!c_edXUb^!UhdbU]Ydi!_V!dXU!`b_`_cUT!

`b_ZUSd)"LXYc"\_SQdY_^"bU`bUcU^dc"Q"\_gUb"dbQVVYS"QWbYSe\debQ\"QbUQ"Y^"dXU"c_edXUb^"`Qbd"

_V"dXU"`b_ZUSd)""

>QSX"]_^Yd_bY^W"\_SQdY_^"Yc"TUcSbYRUT"Y^"TUdQY\"RU\_g)"G_dU"dXQd"c_]U"_V"dXU"Y^cdQ\\QdY_^"

`X_d_c"gUbU"dQ[U^"_^"?URbeQbi"-"_b"."gXU^"dXUbU"XQT"RUU^"^_"bUSU^d"c^_gVQ\\'"gXY\U"_dXUbc"

gUbU"dQ[U^"_^"?URbeQbi",,'"gXU^"Q"\YWXd"c^_g"gQc"_^"dXU"Wb_e^T)"

"

FIGURE 2: LONG-TERM MONITORING LOCATIONS FOR REPUBLIC WIND (PRE-
CONSTRUCTION) 

NORTH BOUNDARY 

LXU!]_^Yd_b!\QRU\UT!qG_bdX!9_e^TQbir!gQc!\_SQdUT!.20"]UdUbc"%,'-.+"VUUd&"UQcd"_V"J_edU"

LJ24)"LXU"`b_ZUSd"R_e^TQbi"Yc"\_SQdUT"Q``b_hY]QdU\i",'--+"]UdUbc"%/'+++"VUUd&"d_"dXU"UQcd'"

Q\_^W"LJ3+"Q^T"dXU"R_bTUb"RUdgUU^"KU^USQ"Q^T"KQ^Tec[i";_e^dYUc"%;_e^di"J_edU"1-&"Yc"

\_SQdUT"Q``b_hY]QdU\i"2++"]UdUbc"%-'.++"VUUd&"d_"dXU"^_bdX)"LXU"cYdU"Yc"cX_g^"Y^"?YWebU".)"8"
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dg_(ReY\TY^W"SXYS[U^"_`UbQdY_^"gQc"\_SQdUT"QR_ed"/0/"]UdUbc"%,'/4+"VUUd&"d_"dXU"^_bdX"_V"dXU"

]_^Yd_b)""

LXU"]_^Yd_bY^W"cicdU]"Q^T"Q^"Q^U]_]UdUb"gUbU"cUSebUT"Q\_^W"dXU"dbUU(\Y^U"cU`QbQdY^W"dg_"

`QbSU\c'"Qc"cX_g^"Y^"?YWebU"/)"

MIXED RESIDENTIAL 

LXU"]_^Yd_b!\QRU\UT!qFYhUT!JUcYTU^dYQ\r!gQc!Y^!dXU!fY\\QWU!_V!?\Qd!J_S[)!Bd!gQc!`\QSUT!-+3!

]UdUbc"%13-"VUUd&"UQcd"_V"G_bdX";_e^di"J_QT"-4'",+1"]UdUbc"%./3"VUUd&"^_bdXUQcd"_V"dXU"?\Qd"

J_S[";QbU";U^dUb)"LXU"cYdU"Yc"cX_g^"Y^"?YWebU"0)"L_"dXU"gUcd"_V"dXU"]_^Yd_b"gQc"dXU"

bUcYTU^dYQ\"QbUQ6"d_"dXU"UQcd"gUbU"QWbYSe\debQ\"VYU\Tc)"LXU"]_^Yd_b"gQc".4-"]UdUbc"%,'-31"VUUd&"

Vb_]"dXU"S\_cUcd"`_Y^d"_V"Q``b_QSX"_V"dXU"bQY\"\Y^U'"Q^T"0,0"]UdUbc"%,'14+"VUUd&"Vb_]"dXU"

Sb_ccY^W"_V"dXQd"bQY\"\Y^U"gYdX";J-4)"

LXU"]_^Yd_bY^W"cicdU]'"Q^"Q^U]_]UdUb'"Q^T"Q"dXUb]_]UdUb"gUbU"cUSebUT"Q\_^W"dXU"dbUU(\Y^U"

cU`QbQdY^W"dXU"bUcYTU^dYQ\"`QbSU\c"Vb_]"dXU"VQb]"VYU\Tc'"Qc"cX_g^"Y^"?YWebU"1)"

AGRICULTURAL OPERATIONS 

LXU"]_^Yd_b!\QRU\UT!q8WbYSe\debQ\"H`UbQdY_^cr!gQc"\_SQdUT"^UQb"dXU"bUcYTU^SU"_V"Q^"

QWbYSe\debQ\"`QbSU\"Qd"dXU"S_b^Ub"_V";_e^di"J_QTc".-"Q^T"-,"Y^";\iTU'"HXY_"Qc"cX_g^"Y^"

?YWebU"2)"LXU"]_^Yd_b"gQc"`\QSUT"Q``b_hY]QdU\i"4+"]UdUbc"%.++"VUUd&"c_edX"_V";_e^dbi"J_QT"

.-'"Q^T",-+"]UdUbc"%.4+"VUUd&"gUcd"_V";_e^dbi"J_QT"-,)"LXU"`QbdYSY`QdY^W"`QbSU\"Y^S\eTUc"dXU"

bUcYTU^SU'"WbQY^"cd_bQWU"S_^dQY^Ubc'"Q^T"dg_"UaeY`]U^d"RQb^c'"Q\\"cebb_e^TUT"Ri"QWbYSe\debQ\"

VYU\Tc)""

LXU"]_^Yd_bY^W"cicdU]"Q^T"Q^"Q^U]_]UdUb"gUbU"cUSebUT"_^"dXU"^_bdXUb^"UTWU"_V"dXU"

bUcYTU^dYQ\"`_bdY_^"_V"dXU"`b_`Ubdi'"Qc"cX_g^"Y^"?YWebU"3)""

BUSY ROADWAY 

LXU!]_^Yd_b!\QRU\UT!q9eci!J_QTgQir!gQc!\_SQdUT!30!]UdUbc"%-24"VUUd&"c_edXUQcd"_V"KdQdU"

J_edU",3"%KJ,3&"Q^T",/4"]UdUbc"%/34"VUUd&"c_edX"_V";_e^di"J_QT".-"%;J.-&'"Qc"cX_g^"Y^"

?YWebU"4)"LXU"]_^Yd_b"gQc"`\QSUT"Q\_^W"Q"c]Q\\"Wb_fU"_V"dbUUc"Y^"Q^"_`U^'"e^dY\\UT"`QdSX"

R_bTUbUT"Ri"dXbUU"QWbYSe\debQ\"VYU\Tc)"8"bUcYTU^SU"gQc"\_SQdUT"-,+"]UdUbc"%134"VUUd&"d_"dXU"

^_bdXUQcd'"QSb_cc";J.-)"

LXU"]_^Yd_bY^W"cicdU]"gQc"cUSebUT"^UQb"_^U"_V"dXU"dbUUc"Y^"dXU"Wb_fU'"Qc"cX_g^"Y^"?YWebU"

,+)"

WOODED AREA 

LXU!]_^Yd_b!\QRU\UT!qO__TUT!8bUQr!gQc!\_SQdUT!1,.!]UdUbc"%-'+,,"VUUd&"c_edX"_V"L_g^"

J_QT",.3"%LJ,.3&"Q^T"033"]UdUbc"%,'4-4"VUUd&"UQcd"_V"L_g^"J_QT",24"%LJ",24&'"Qc"cX_g^"

Y^"?YWebU",,)"LXU"\_SQdY_^"gQc"^UQb"Q"]Q`\U"ceWQbY^W"cXQS["dXQd"gQc"Y^"_`UbQdY_^"V_b"RbYUV"

`UbY_Tc"TebY^W"]_^Yd_bY^W)"8"\QbWU"S_^VY^U]U^d"VQSY\Ydi"gQc"\_SQdUT"QSb_cc"LJ,.3'"

Q``b_hY]QdU\i"222"]UdUbc"%-'00+"VUUd&"d_"dXU"^_bdX"_V"dXU"]_^Yd_b)"
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LXU"]_^Yd_bY^W"cicdU]"gQc"cUSebUT"gYdXY^"dXU"dbUUc"_^"dXU"^_bdXUb^"UTWU"_V"dXU"g__Tc'"Qc"

cX_g^"Y^"?YWebU",-)"

REMOTE RURAL AREA 

LXU!]_^Yd_b!\QRU\UT!qJU]_dU!JebQ\!8bUQr!gQc!\_SQdUT".00"]UdUbc"%,',10"VUUd&"c_edX"_V"

;_e^di"J_QT"/1"%;J/1&"Q^T"32/"]UdUbc"%-'312"VUUd&"UQcd"_V"L_g^"J_QT"3+"%LJ3+&'"Qc"

cX_g^"Y^"?YWebU",.)"Bd"gQc"_^"dXU"UTWU"_V"Q"c]Q\\"Wb_fU"_V"dbUUc"Y^"dXU"SU^dUb"_V"dXU"QTZQSU^d"

QWbYSe\debQ\"VYU\Tc)"LXYc"\_SQdY_^"gQc"Q\c_".0,"]UdUbc"%,',0-"VUUd&"d_"dXU"gUcd"_V"dXU"R_e^TQbi"

\Y^U"_V"dXU"`b_`_cUT"`b_ZUSd"QbUQ"^UQb";J/1)"OXY\U"dXU"\_SQdY_^"Q^T"TU^cYdi"_V"bUcYTU^SUc"Yc"

cY]Y\Qb"Y^"dXYc"QbUQ"d_"_dXUbc"cU\USdUT"V_b"]_^Yd_bY^W'"Yd"Yc"VebdXUb"Vb_]"]_bU"XUQfY\i(dbQfU\UT"

b_QTc)"Bd"gQc".)--"[Y\_]UdUbc"%-"]Y\Uc&"TeU"gUcd"_V"dXU"bQY\"\Y^U"dXQd"`QccUc"dXb_eWX"?\Qd"J_S[)"

LXU"]_^Yd_bY^W"cicdU]"gQc"cUSebUT"Q\_^W"dXU"UTWU"_V"dXU"VYU\T"Q^T"dbUU(\Y^U'"Qc"cX_g^"Y^"

?YWebU",/)"LXU"]YSb_`X_^U"Yc"XYWX\YWXdUT"Y^"dXU"`X_d_WbQ`X)"

SOUTH BOUNDARY 

LXU!]_^Yd_b!\QRU\UT!qK_edX!9_e^TQbir!gQc!\_SQdUT!-0,"]UdUbc"%3-."VUUd&"c_edX"_V";_e^di"

J_QT"-/"%;J-/&"Q^T"41"]UdUbc"%.,0"VUUd&"UQcd"_V"L_g^"J_QT",3."%LJ,3.&'"Qc"cX_g^"Y^"

?YWebU",0)"LXYc"QbUQ"Yc"^UQb"dXU"c_edXUb^"R_e^TQbi"_V"dXU"`b_`_cUT"`b_ZUSd"QbUQ5"dXU"

R_e^TQbi"V_\\_gc";J-/"Q^T"dXU^"Z_Wc"c_edX"d_"L_g^"J_QT",-/"%LJ,-/&"V_b"Zecd"_fUb"_^U"

]Y\U)""

LXU"]_^Yd_bY^W"cicdU]"Q^T"Q^"Q^U]_]UdUb"gUbU"cUSebUT"Q\_^W"c_edX"UTWU"_V"Q"cdQ^T"_V"

dbUUc"Y^"dXYc"QbUQ'"Qc"cX_g^"Y^"?YWebU",1)"

"
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"

FIGURE 3: MAP OF THE "NORTH BOUNDARY" MONITOR SITE WITH ORTHO-IMAGERY 

"

FIGURE 4: PHOTOGRAPH OF THE MONITOR INSTALLATION AT "NORTH BOUNDARY" 
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"

FIGURE 5: MAP OF THE "MIXED RESIDENTIAL" MONITOR LOCATION WITH ORTHO-
IMAGERY 
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"

FIGURE 6: PHOTOGRAPH OF THE MONITOR INSTALLATION AT "MIXED RESIDENTIAL" 

"

FIGURE 7: MAP OF THE "AGRICULTURAL OPERATIONS" MONITOR LOCATION WITH 
ORTHO-IMAGERY 



Apex Clean Energy 

REPORT 
Noise Impact Assessment for Republic 
Wind l Seneca and Sandusky County, 
Ohio 

12 December 11, 2018 

"

FIGURE 8: PHOTOGRAPH OF THE MONITOR INSTALLATION AT "AGRICULTURAL OPERATIONS" 

"

FIGURE 9: MAP OF THE "BUSY ROADWAY" MONITOR LOCATION WITH ORTHO-IMAGERY 



13 

"

FIGURE 10: PHOTOGRAPH OF THE MONITOR INSTALLATION AT "BUSY ROADWAY" 

"

FIGURE 11: MAP OF THE "WOODED AREA" MONITOR LOCATION WITH ORTHO-IMAGERY 
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"

FIGURE 12: PHOTOGRAPH OF THE MONITOR INSTALLATION AT "WOODED AREA" 
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"

FIGURE 13: MAP OF THE "REMOTE RURAL AREA" MONITOR LOCATION WITH ORTHO-
IMAGERY 

"

FIGURE 14: PHOTOGRAPH OF THE MONITOR INSTALLATION AT "REMOTE RURAL AREA" 
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"

FIGURE 15: MAP OF THE "SOUTH BOUNDARY" LOCATION WITH ORTHO-IMAGERY 

"

FIGURE 16: PHOTOGRAPH OF THE MONITOR INSTALLATION AT "SOUTH BOUNDARY" 
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4.2  |  MONITORING METHODOLOGY 

DATA ACQUISITION 

K_e^T"\UfU\c"Qd"UQSX"]_^Yd_bY^W"\_SQdY_^"gUbU"]UQcebUT"ecY^W"_^U"_V"dXbUU"c_e^T"\UfU\"

]UdUbc5"dXU";UcfQ"K;(.,+'"KfQ^dU["KN424'"_b"JY_^"GE(--)"8\\"c_e^T"\UfU\"]UdUbc"\_WWUT"8(

gUYWXdUT"UaeYfQ\U^d"S_^dY^e_ec"c_e^T"\UfU\c"_^SU"UQSX"cUS_^T)"LXU";UcfQ"Q^T"KfQ^dU["

]_TU\c"QbU"8GKB*B>;"Li`U","c_e^T"\UfU\"]UdUbc'"Q^T"\_WWUT",*.(_SdQfU(RQ^T"c`USdbQ\"

c_e^T"\UfU\c"_^SU"UQSX"cUS_^T)"LXU"JY_^"]_TU\"ecUT!Qd!dXU!q9eci!J_QTgQir!\_SQdY_^"Yc"Q^"

8GKB*B>;"Li`U"-"c_e^T"\UfU\"]UdUb)"Bd"TYT"^_d"\_W"c`USdbQ\"c_e^T"\UfU\c)""

>QSX"c_e^T!\UfU\!]UdUbsc!]YSb_`X_^U!gQc!]_e^dUT"_^"Q"g__TU^"cdQ[U"Qd"Q"XUYWXd"_V"

Q``b_hY]QdU\i",)-"]UdUbc"%/"VUUd&"Q^T"S_fUbUT"gYdX"Q"gUQdXUb(bUcYcdQ^d"gY^TcSbUU^)"LXU"

gY^TcSbUU^"QSdc"d_"bUTeSU"dXU"Y^V\eU^SU"_V"gY^T(Y^TeSUT"cU\V(^_YcU"_^"dXU"]UQcebU]U^dc)"

JUQ\"dY]U"QeTY_"gQc"bUS_bTUT"S_^dY^e_ec\i"Qd"UQSX"\_SQdY_^"ecY^W"dXU"cYW^Q\"QSaeYbUT"dXb_eWX"

dXU"c_e^T"\UfU\"]UdUb"]YSb_`X_^U)"LXU"KfQ^dU["KN424"]UdUbc"bUS_bTUT"O8N"QeTY_"

Y^dUb^Q\\i)"LXU"Q^Q\_W"cYW^Q\c"Vb_]"UQSX"_V"dXU"_dXUb"]UdUbc"gUbU"Y^`ed"d_"UhdUb^Q\"TYWYdQ\"

QeTY_"bUS_bTUbc)""

8fUbQWU"gY^T"c`UUTc"Q^T"]QhY]e]"Wecd"c`UUTc"gUbU"\_WWUT"_^SU"`Ub"]Y^edU"Qd"V_eb"

\_SQdY_^c"dXb_eWX_ed"dXU"cYdU"ecY^W"HGK>L"A_R_gQbU"Q^U]_]UdUbc)"8Yb"dU]`UbQdebU"gQc"

\_WWUT!_^SU!`Ub!]Y^edU!Qd!dXU!qFYhUT!JUcYTU^dYQ\r!\_SQdY_^)"

DATA ANALYSIS 

8VdUb"dXU"]_^Yd_bY^W"`UbY_T'",(cUS_^T"\_WWUT"c_e^T"\UfU\"TQdQ"gUbU"S_]`Y\UT"Y^",+(]Y^edU"

`UbY_Tc)"=QdQ"Vb_]"dX_cU"`UbY_Tc"TebY^W"gXYSX"gUQdXUb"S_^TYdY_^c"UhSUUTUT"dXU"_`UbQdY_^Q\"

bQ^WUc"_V"dXU"Y^cdbe]U^dQdY_^"gUbU"bU]_fUT"Vb_]"bUce\dc)"LXUcU"S_^TYdY_^c"Y^S\eTU"

]QhY]e]"Wecd"c`UUTc"QR_fU"0"]*c"%,,"]`X&'"dU]`UbQdebUc"RU\_g"(,+"º;"%,/"º?&'"_b"

`bUSY`YdQdY_^"Y^"dXU"V_b]"_V"bQY^)"%K^_g"`UbY_Tc"QbU"^_d"UhS\eTUT)&"HdXUb"TQdQ"`UbY_Tc"gUbU"

bU]_fUT"V_b"cUQc_^Q\"c_e^T"c_ebSUc"%c^_g"`\_gc'"c^_g]_RY\Uc'"UdS)&'"Q^_]Q\_ec"QSdYfYdYUc"

Y^"dXU"Y]]UTYQdU"fYSY^Ydi"_V"dXU"]YSb_`X_^Uc"%ceSX"Qc"Y^dUbQSdY_^"_V"`U_`\U"_b"Q^Y]Q\c"gYdX"

dXU"UaeY`]U^d&'"Q^T"TebY^W"cdQdY_^"SQ\YRbQdY_^*SXUS[(e`)"

?_b"UQSX"]_^Yd_b"cYdU'"bUce\dc"QbU"`bUcU^dUT"Qc"WbQ`Xc"_V"c_e^T"\UfU\c"Q^T"]QhY]e]"gY^T"

%Wecd&"c`UUT"Qc"Q"Ve^SdY_^"_V"dY]U"dXb_eWX_ed"dXU"]_^Yd_bY^W"`UbY_T)"Lg_"c_e^T"\UfU\"

]UdbYSc"QbU"`\_ddUT"Y^"UQSX"WbQ`X5"UaeYfQ\U^d"S_^dY^e_ec"c_e^T"\UfU\c"%EUa&"Q^T",+dX(

`UbSU^dY\U"c_e^T"\UfU\c"%E4+&)"LXU"TQdQ"gXYSX"gUbU"UhS\eTUT"Vb_]"ce]]Qbi"`b_SUccY^W"QbU"

Y^S\eTUT"Y^"dXU"WbQ`Xc"Red"cX_g^"Y^"\YWXdUb"S_\_bc)""

4.3  |  MONITORING RESULTS 

SUMMARY OF METEROLOGICAL DATA 

Kdb_^W"gY^Tc"gUbU"S_]]_^"dXb_eWX_ed"dXU"]_^Yd_bY^W"`UbY_T'"Q^T"dU]`UbQdebUc"Tb_``UT"

RU\_g"(,+"t;"%,/"t?&"cUfUbQ\"dY]Uc)"LU]`UbQdebUc"TebY^W"dXU"]_^Yd_bY^W"`UbY_T"bQ^WUT"Vb_]"

Q"\_g"_V"(,4),t";"%(-)/t"?&"d_"Q"XYWX"_V",0)1t";"%1+),t"?&)"LXU"]QhY]e]"gY^T"c`UUTc"Q^T"
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Wecdc"bUS_bTUT"Qd"dXU"V_eb"cYdUc"UaeY``UT"gYdX"Q^U]_]Udbi"QbU"\YcdUT"Y^"LQR\U",)"HfUb"dXU",0"

TQic"_V"]_^Yd_bY^W'"`bUSY`YdQdY_^"VU\\"Qc"bQY^"_^"?URbeQbi"3"Q^T"?URbeQbi",0),"LXU"UhQSd"bQY^"

`UbY_Tc"Qd"UQSX"cYdU"gUbU"fUbYVYUT"Vb_]"dXUYb"bUc`USdYfU"QeTY_"bUS_bTY^Wc)""

TABLE 1: MAXIMUM MEASURED WIND SPEEDS BY SITE 

Monitoring Location  
Max Wind Speed Max Gust Speed Average Wind Speed

m/s mph m/s mph m/s mph 

Agricultural Operations 9.1 20.3 12.1 27.0 1.7 3.8 

Mixed Residential 7.1 15.8 11.3 25.3 1.4 3.2 

North Boundary 6.8 15.2 10.8 24.2 1.3 2.9 

Southern Boundary 10.3 23.1 13.6 30.4 1.6 3.5 

"

SUMMARY OF SOUND LEVELS 

LXU"UaeYfQ\U^d"S_^dY^e_ec"c_e^T"\UfU\"%EUa&"Q^T"dU^dX(`UbSU^dY\U"c_e^T"\UfU\"%E4+&"TQdQ"

\_WWUT"Qd"UQSX"]_^Yd_bY^W"\_SQdY_^"QbU"`\_ddUT"Qc"dY]U"XYcd_bi"WbQ`Xc'"Q\_^W"gYdX"dXU"

]QhY]e]",+(]Y^edU"Wecd"c`UUT"Q^T"dU]`UbQdebU"Y^"?YWebUc",2"dXb_eWX".2)"%?_b"Q^"

Uh`\Q^QdY_^"_V"dXU"c_e^T"\UfU\"]UdbYSc"Q^T"dXUYb!ecU'!cUU!8``U^TYh!8'!q8!IbY]Ub!_^!K_e^T!

Q^T!G_YcUr)&">QSX"dY]U"XYcd_bi"WbQ`X"c`Q^c"_^U"SQ\U^TQb"gUU["V_b"UQcU"_V"fYUgY^W)"IUbY_Tc"

dXQd"XQfU"RUU^"UhS\eTUT"Vb_]"dXU"QfUbQWY^W"_V"c_e^T"\UfU\c"TeU"d_"XYWX"gY^T'"\_g"

dU]`UbQdebU'"bQY^'"_b"Q^_]Q\_ec"UfU^dc'"QbU"Y^TYSQdUT"_^"UQSX"WbQ`X)"A_gUfUb'"dXU"_bYWY^Q\"

TQdQ"V_b"dX_cU"`UbY_Tc"QbU"cdY\\"cX_g^'"ecY^W"\YWXdUb"S_\_bc)"JUce\dc"c`USYVYS"d_"UQSX"]_^Yd_b"

\_SQdY_^"QbU"TUcSbYRUT"Y^"dXU"V_\\_gY^W"cUSdY_^c)"

8\\"dXU"]_^Yd_bc"gUbU"gYdXY^"QeTYR\U"bQ^WU"_V"VbUYWXd"dbQY^"`QccRi"UfU^dc"%Q^T"dXUYb"X_b^c"Qd"

Sb_ccY^Wc&)"8TTYdY_^Q\\i'"QYbSbQVd"_fUbV\YWXdc'"]_cd\i"Ri"S_]]UbSYQ\"ZUdc"_`UbQdY^W"Qd"SbeYcU"

Q\dYdeTUc'"gUbU"UfYTU^d"Qd"UfUbi"cYdU)"8\\"dXU"]_^Yd_bc"gUbU"^UQb"T_b]Q^d"VQb]"VYU\Tc)"8c"dXU"

]_^Yd_bY^W"_SSebbUT"Y^"dXU"gY^dUb'"VYU\T"VQb]Y^W"QSdYfYdYUc"gUbU"^_d"UfYTU^d"Y^"dXU"TQdQ)"

Ke]]Qbi"c_e^T"\UfU\c"V_b"dXU"]_^Yd_bY^W"`UbY_T"Qd"Q\\"cYdUc"QbU"`bUcU^dUT"Y^"LQR\U"-)"LXUi"

Y^S\eTU"dXU"UaeYfQ\U^d"S_^dY^e_ec"QfUbQWU"%EUa&'"Q^T"dXU",+dX(`UbSU^dY\U"%E4+&'"0+dX(`UbSU^dY\U"

%E0+&"Q^T"4+dX(`UbSU^dY\U"%E,+&"cdQdYcdYSQ\"\UfU\c"V_b"dXU"U^dYbU"`UbY_T'"V_b"dXU"TQidY]U"`UbY_Tc'"

Q^T"V_b"dXU"^YWXddY]U"`UbY_Tc)-""

LXU"FYhUT"JUcYTU^dYQ\"]_^Yd_b"gQc"dXU"S\_cUcd!]_^Yd_b!d_!Q!bUcYTU^dYQ\!QbUQ!%qY^!d_g^r&)!Bd!

bUS_bTUT"dXU"XYWXUcd"QfUbQWU"\UfU\c"Qc"Q"bUce\d"_V"VbUaeU^d"ecU"_V"dXU"^UQbRi"?\Qd"J_S[";QbU"

VQSY\Ydi"`Qb[Y^W"\_d)"LXU"9eci"J_QTgQi"]_^Yd_b"gQc"Uh`_cUT"d_"bUWe\Qb"XYWX(c`UUT"SQb"Q^T"

dbeS["`QccRic)"

""""""""""""""""""""""""""""""""""""""""""""""""""""""
,"JQY^"`UbY_Tc"gUbU"YTU^dYVYUT"Vb_]"XYcd_bYSQ\"]UdU_b_\_Wi"TQdQ"QfQY\QR\U"_^\Y^U"OUQdXUb"M^TUbWb_e^T"
cdQdY_^c"DHAFHGJH1"Q^T"DHAJ>IM9-'"Qd"Xdd`5**ggg)ge^TUbWb_e^T)S_])""
-"=QidY]U"Yc"TUVY^UT"XUbU"Qc"dXU"`UbY_T"Vb_]"25++"8F"d_",+5++"IF6"^YWXddY]U"Yc"TUVY^UT"XUbU"Qc"dXU"
`UbY_T"Vb_]",+5++"IF"d_"25++"8F"dXU"V_\\_gY^W"TQi)"
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LXU"aeYUdUcd"cYdUc"gUbU"dXU"K_edXUb^"9_e^TQbi"Q^T"dXU"O__TUT"8bUQ'"gXYSX"gUbU"]_bU"

TYcdQ^d"Vb_]"b_QTc"Q^T"QbUQc"_V"VbUaeU^d"Xe]Q^"QSdYfYdi)"

LXU"bU\QdYfU\i"\QbWUb"TYVVUbU^SUc"RUdgUU^"UaeYfQ\U^d"S_^dY^e_ec"\UfU\c"%EUa&"Q^T"\_gUb"dU^dX(

`UbSU^dY\U"\UfU\c"%E4+&"Qd"]_cd"_V"dXU"cYdUc"Y^TYSQdU"dXQd"dXU"c_e^TcSQ`Uc"QbU"T_]Y^QdUT"Ri"

dbQ^cYU^d"UfU^dc"bUce\dY^W"Vb_]"Xe]Q^"QSdYfYdi)"OUQdXUb"`QddUb^c"%]_cd\i"gY^T&"Q\c_"

Y^V\eU^SUT"c_e^T"\UfU\c)"LXec'"_^\i"c_]U"_V"dXU"TQdQ"cX_g"Q"di`YSQ\"Q^dXb_`_WU^YS"TYeb^Q\"

`QddUb^'"gXUbU"c_e^T"\UfU\c"QbU"XYWXUb"TebY^W"dXU"TQi"Q^T"\_gUb"Qd"^YWXd)""

LXU"HIK9"\UfU\"\Y]Yd"Yc"SQ\Se\QdUT"Vb_]"dXU"QbYdX]UdYS"QfUbQWU"_V"dXU"cYdU(gYTU"^YWXddY]U"

UaeYfQ\U^d"QfUbQWU"c_e^T"\UfU\c"%EUa&"`\ec"0"T9)"LXU"cYdU(gYTU"QfUbQWU"c_e^T"\UfU\c"QbU"

cX_g^"Y^"dXU"\Qcd"b_g"_V"LQR\U"-)"8]_^W"Q\\"cUfU^"cYdUc"Y^"dXU"JU`eR\YS"`b_ZUSd"QbUQ'"dXU"

QfUbQWU"^YWXddY]U"EUa"Yc"/,"T9'"gXYSX"bUce\dc"Y^"Q^"HIK9"`b_ZUSd(_^\i"c_e^T"\UfU\"\Y]Yd"_V"/1"

T98"EUa",(Xb)"

TABLE 2: SUMMARY SOUND LEVELS FROM PRE-CONSTRUCTION MONITORING  

/@54C;@?$

-241.$+/5/0$'.*)($

2E7B4==$ ,4F$ 1;89C$

5AI$ 52)$ 5.)$ 5*)$ 5AI$ 52)$ 5.)$ 5*)$ 5AI$ 52)$ 5.)$ 5*)$

3BJD?MELMJ>E$8HAJ>LDGFK$ -,$ +/$ ,.$ -/$ --$ +2$ ,0$ -0$ -)$ +-$ ,)$ -*$

4MKP$9G>@N>P$ .)$ +0$ ,2$ .-$ .+$ ,+$ -+$ ..$ -0$ +-$ ,,$ -2$

6DOA@$9AKD@AFLD>E$ .*$ +2$ ,/$ -0$ .*$ ,*$ ,0$ -0$ .*$ +0$ ,-$ -/$

7GJLC$4GMF@>JP$ -0$ +0$ ,,$ -+$ -1$ +1$ ,-$ -+$ --$ +.$ ,*$ -*$

9MJ>E$ -+$ +-$ ,+$ --$ -,$ +/$ ,-$ -.$ ,2$ +*$ ,)$ -)$

;GMLCAJF$4GMF@>JP$ ,0$ +*$ ,*$ ,2$ ,1$ +,$ ,+$ ,2$ ,-$ *0$ +1$ ,0$

=GG@A@$3JA>$ ,/$ +,$ ,)$ ,1$ ,0$ +.$ ,*$ ,2$ ,+$ +*$ +0$ ,.$

+B;C9>7C;5$+E7B487$ --$ +.$ ,-$ --$ -.$ +1$ ,.$ -.$ *)$ +,$ ,)$ -*$

"
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5.0 ISSUES SPECIFIC TO WIND TURBINE SOUND 

5.1  |  SOUND EMISSIONS FROM WIND TURBINES 

OY^T"debRY^Uc"WU^UbQdU"dg_"`bY^SY`\U"di`Uc"_V"^_YcU5"QUb_Ti^Q]YS"^_YcU'"`b_TeSUT"Vb_]"dXU"

V\_g"_V"QYb"Qb_e^T"dXU"R\QTUc'"Q^T"]USXQ^YSQ\"^_YcU'"`bY]QbY\i"Vb_]"dXU"WUQbR_h"Q^T"

WU^UbQd_b"gYdXY^"dXU"^QSU\\U)"

AERODYNAMIC NOISE 

8Ub_Ti^Q]YS"%QYbV\_g&"c_e^T"Yc"dXU"`bY]Qbi"c_ebSU"_V"^_YcU"Qcc_SYQdUT"gYdX"gY^T"debRY^Uc)"

LXUcU"QS_ecdYS"U]YccY_^c"SQ^"RU"UYdXUb"d_^Q\"%gYdX"Q^"YTU^dYVYQR\U"`YdSX&"_b"Rb_QTRQ^T"

%c`bUQT"_fUb"]Q^i"VbUaeU^SYUc&)""

OY^T"debRY^Uc"U]Yd"QUb_Ti^Q]YS"Rb_QTRQ^T"^_YcU"Qc"QYb"V\_gc"_fUb"Q^T"Qb_e^T"dXU"]_fY^W"

R\QTUc'"Q^T"Qc"dX_cU"R\QTUc"Y^dUbQSd"gYdX"Qd]_c`XUbYS"debRe\U^SU)"LXUcU"]USXQ^Yc]c"bUce\d"Y^"

Q!SXQbQSdUbYcdYS!qgX__cXY^Wr!c_e^T!dXb_eWX!cUfUbQ\!]USXQ^Yc]c!%bUVUb"d_"?YWebU".3&5"

* ->@H"D7A3C3E=@?5"OXU^"QYb"V\_gc"aeYS[\i"_fUb"Q^i"gY^W'"Yd"RUWY^c"gYdX"Q"c]__dX"

q\Q]Y^Qbr!V\_g'!Red!c__^!cU`QbQdUc!Vb_]!dXU!gY^W!cebVQSU'!RUS_]Y^W!debRe\U^d!_b!

qb_eWXr)"B^"]_cd"SQcUc'"Y^S\eTY^W"debRY^U"R\QTUc'"dXU"Q]_e^d"_V"cU`QbQdY_^"Yc"bU\QdUT"

d_"dXU"Q^W\U"_V"dXU"R\QTU"bU\QdYfU"d_"dXU"Y^S_]Y^W"QYb)"LXU"WbUQdUb"dXU"Q^W\U'"dXU"]_bU"

cU`QbQdY_^"debRe\U^SU"_SSebc5"dXU"]_bU"debRe\U^SU"WU^UbQdUT"Ri"dXU"gY^W'"dXU"]_bU"

c_e^T"Yc"`b_TeSUT"Ri"dXU"debRe\U^SU)"B^"dXU"\Y]Yd'"dXU"gY^W"SQ^"qcdQ\\r6!dXUbU!Yc!c_!

]eSX"debRe\U^SU"dXQd"Yd"Yc"^_"\_^WUb"`b_fYTY^W"\YVd)"LXYc"Yc"dXU"^_YcYUcd"S_^TYdY_^"V_b"

R\QTU(Y^TeSUT"debRe\U^SU)"OY^T"debRY^Uc"QbU"`b_WbQ]]UT"d_"Qf_YT"cdQ\\"S_^TYdY_^c)"

* /?8>@H"EFC4F>7?575"8c"UQSX"R\QTU"`QccUc"Qb_e^T"Ydc"Ve\\"SYbS\U'"Yd"U^S_e^dUbc"]Q^i"

fQbYQdY_^c"Y^"dXU"c`UUT"_V"dXU"QYb"V\_gY^W"Y^d_"dXU"R\QTU)"B^"`QbdYSe\Qb'"dXU"gY^T"YdcU\V"

gY\\"^QdebQ\\i"XQfU"UTTYUc"_V"TYVVUbU^d"cYjUc'"gXYSX"Yc"Q\c_"Q"V_b]"_V"debRe\U^SU)"

B^V\_g"debRe\U^SU"^_YcU"_SSebc"gXU^"dXU"b_d_b"R\QTUc"U^S_e^dUb"dXYc"Qd]_c`XUbYS"

debRe\U^SU)"LXU"aeYS["fQbYQdY_^c"Y^"QYb"`bUccebU"_^"Q"b_d_b"R\QTU"SQecUc"V\eSdeQdY^W"

QUb_Ti^Q]YS"\_QTY^W"_^"dXU"R\QTU)"8"c]Q\\"`_bdY_^"_V"dXU"U^UbWi"Y^"dXUcU"

V\eSdeQdY_^c"SQ^"dbQ^c\QdU"Y^d_"c_e^T)"K_e^T"Vb_]"Y^V\_g"debRe\U^SU"fQbYUc"QSb_cc"Q"

gYTU"bQ^WU"_V"VbUaeU^SYUc'"Red"V_b"gY^T"debRY^Uc"Yd"Yc"]_cd"cYW^YVYSQ^d"Qd"VbUaeU^SYUc"

RU\_g"0++"Aj)"

* 1C3=>=?9"7697"EFC4F>7?575"8c"dXU"QYb"`QccUc"dXU"bUQb'"_b"dbQY\Y^W"UTWU'"_V"dXU"R\QTU'"

Yd"V_b]c"Q"gQ[U)"=U`U^TY^W"_^"dXU"R\QTU"c`UUT"Q^T"TUdQY\c"_V"Ydc"WU_]Udbi'"dXYc"

dbQY\Y^W"UTWU"gQ[U"SQ^"S_^dQY^"cUfUbQ\"TYVVUbU^d"di`Uc"_V"debRe\U^SU)">QSX"di`U"_V"

dbQY\Y^W"UTWU"debRe\U^SU"Yc"SQ`QR\U"_V"WU^UbQdY^W"c_]U"c_e^T)"LXU"U^UbWi"Y^"dXYc"

c_e^T"Yc"TYcdbYRedUT"QSb_cc"Q"gYTU"VbUaeU^Si"bQ^WU'"Red"Yd"Yc"]_cd"^_dQR\U"Qd"XYWXUb"

VbUaeU^SYUc"RUdgUU^"2++"Aj"Q^T"-"[Aj)"

* 1=A"G@CE=57D5"G_d"Q\\"_V"dXU"QYb"U^dbQY^UT"Ri"Q"gY^T"debRY^U"R\QTU"V\_gc"TYbUSd\i"_fUb"

Yd)"9USQecU"Yd"Yc"c`Y^^Y^W'"c_]U"_V"dXU"QYb"V\_gc"_edgQbT"Q\_^W"dXU"R\QTU'"Q^T"UhYdc"



35 

dXU"R\QTU"Qd"Ydc"dY`)"LXU"QYb"c`UUTc"XUbU"SQ^"RU"aeYdU"XYWX'"Q^T"dXU"]YhY^W"_V"dXU"

R\QTU"V\_g"gYdX"dXU"bUcd"_V"dXU"QYb"SQ^"WU^UbQdU"Q"c`USYQ\"di`U"_V"debRe\U^SU"SQ\\UT"Q"

qdY`!f_bdUhr)!EY[U!dXU!_dXUb!V_b]c!_V!debRe\U^SU'!Q!c]Q\\!VbQSdY_^!_V!dXU!dY`!f_bdUh!

U^UbWi"SQ^"RU"S_^fUbdUT"Y^d_"^_YcU)"LY`"f_bdUh"^_YcU"Yc"_VdU^"QeTYR\U"gXU^"_^U"Yc"

^UQb"Q"debRY^U"Qc"Q"XYWX(`YdSXUT"gXYcd\Y^W"c_e^T"dXQd"`QccUc"gYdX"UQSX"dY`5"Yd"dU^Tc"d_"

RU"Q"c]Q\\"S_]`_^U^d"_V"dXU"_fUbQ\\"^_YcU"VebdXUb"QgQi"Vb_]"dXU"debRY^U)"

>Qb\i!gY^T!debRY^Uc!%TUcYW^UT!Y^!dXU!,42+sc&!_VdU^!XQT!dXU"R\QTUc"RUXY^T"dXU"d_gUb)"8c"UQSX"

R\QTU"Y^"deb^"`QccUT!RUXY^T!dXU!d_gUb'!Yd!U^S_e^dUbUT!dXU!d_gUbsc!gY^T!gQ[U'!Q!TUU`!TUVYSYd!

Y^"dXU"QYbV\_g"Y^d_"dXU"R\QTU)"LXYc"SbUQdUT"Q"bU\QdYfU\i"cdb_^W"R\QTU"Y]`e\cU"^_YcU'"c_]UdY]Uc"

bUVUbbUT!d_!Qc!Q!qdXe]`r)!F_cd"]_TUb^"gY^T"debRY^Uc'"\Y[U"dX_cU"`b_`_cUT"XUbU'"QbU"ReY\d"c_"

dXQd"dXUYb"b_d_bc"QbU"\_SQdUT"e`cdbUQ]"_V"dXU"d_gUb)"KY^SU"dXU"R\QTUc"^_"\_^WUb"Uh`UbYU^SU"

d_gUb"gQ[U"d_"dXU"cQ]U"UhdU^d'"dXUbU"Yc"\Ydd\U"d_"^_"R\QTU"Y]`e\cU"^_YcU)""

8c"Q"bUce\d"_V"dXU"debRe\U^SU(bU\QdUT"]USXQ^Yc]c"\YcdUT"QR_fU'"dXU"]QZ_bYdi"_V"QeTYR\U"

QUb_Ti^Q]YS"^_YcU"Vb_]"gY^T"debRY^Uc"Yc"Rb_QT\i"c`bUQT"_fUb"dXU"]YTT\U"VbUaeU^SYUc'"

b_eWX\i"RUdgUU^"-++"Aj"Q^T",'+++"Aj)"B^"c_]U"e^eceQ\"SQcUc'"d_^Q\"^_YcU"SQ^"_bYWY^QdU"

Vb_]"e^cdQR\U"QYbV\_gc"_fUb"X_\Uc'"c\Ydc'"_b"R\e^d"dbQY\Y^W"UTWUc"_^"dXU"R\QTUc)"

"

"

FIGURE 38: AIRFLOW AROUND A ROTOR BLADE 

MECHANICAL NOISE 

8c"dXU"b_d_b"_V"Q"gY^T"debRY^U"deb^c"Qd"Q"bU\QdYfU\i"c\_g"c`UUT"%Q"VUg"bUf_\edY_^c"`Ub"]Y^edU&'"

dXU"cXQVd"Vb_]"dXU"b_d_b"TbYfUc"Q"WUQbR_h"dXQd"S_^fUbdc"d_"dXU"]eSX"XYWXUb"c`UUT"%Xe^TbUTc"
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_V"JIF&"Qd"gXYSX"dXU"WU^UbQd_b"]ecd"deb^)"FUSXQ^YSQ\"^_YcU"Vb_]"dXU"WUQbR_h"Q^T"

Qcc_SYQdUT"]QSXY^Ubi"Y^cYTU"dXU"^QSU\\U"dU^Tc"d_"RU"d_^Q\"Y^"^QdebU"Red"SQ^"Q\c_"XQfU"Q"

Rb_QTRQ^T"S_]`_^U^d)"I_dU^dYQ\"c_ebSUc"_V"]USXQ^YSQ\"^_YcU"Y^S\eTU"dXU"WUQbc"Y^cYTU"dXU"

WUQbR_h'"WU^UbQd_b'"iQg"TbYfUc'"S__\Y^W"VQ^c'"Q^T"_dXUb"QehY\YQbi"UaeY`]U^d)"LXYc"c_e^T"SQ^"

UcSQ`U"dXU"^QSU\\U"R_dX"fYQ"S__\Y^W"fU^dc"Q^T"dXb_eWX"Ydc"gQ\\c)"A_gUfUb'"]_TUb^"gY^T"

debRY^U"]QSXY^Ubi"Yc"TUcYW^UT"d_"WU^UbQdU"\Ucc"^_YcU'"Q^T"dXU"^QSU\\Uc"QbU"TUcYW^UT"d_"RUddUb"

S_^dQY^"dXQd"^_YcU)"8c"Q"bUce\d'"]USXQ^YSQ\"^_YcU"Yc"bQbU\i"Q"cYW^YVYSQ^d"S_^dbYRedY_^"d_"dXU"

d_dQ\"^_YcU"U]YddUT"Vb_]"Q^"_`UbQdY^W"gY^T"debRY^U)"

AMPLITUDE MODULATION 

OXU^"dXU"\UfU\"_V"Q"bU\QdYfU\i"S_^cdQ^d"c_e^T"fQbYUc"Y^"Q"S_^cYcdU^d"]Q^^Ub'"dXU"UVVUSd"Yc"

[^_g^!Qc!q8]`\YdeTU!F_Te\QdY_^r'!_b!8F)!%LXYc!Yc!dXU"`bY^SY`\U"Ri"gXYSX"8F"bQTY_"g_b[c'"

UhSU`d"dXQd"dXU"gQfUc"QbU"bQTY_"gQfUc"bQdXUb"dXQ^"c_e^T"gQfUc)&"9USQecU"dXU"QUb_Ti^Q]YS"

]USXQ^Yc]c"_V"c_e^T"WU^UbQdY_^"Y^"gY^T"debRY^Uc"QbU"]_fY^W"gYdX"dXU"R\QTUc"Qb_e^T"Q"fUbi"

\QbWU"SYbS\U'"dXU"c_e^T"bUSUYfUT"Qd"c_]U"TYcdQ^SU"QgQi"fQbYUc"Qd"dXU"cQ]U"bQdU6"Yd"Yc"`UbSUYfUT"

Qc"RUY^W"Q]`\YdeTU(]_Te\QdUT)"8]`\YdeTU"]_Te\QdY_^"_SSebc"Qd"Q"bQdU"[^_g^"Qc"dXU"9\QTU"

IQccQWU"?bUaeU^Si"%9I?&)"LXYc"VbUaeU^Si"Yc"dXU"`b_TeSd"_V"dXU"^e]RUb"_V"R\QTUc"dY]Uc"dXU"

b_d_b"JIF"TYfYTUT"Ri"1+)"?_b!Q!bU\QdYfU\i!S\_cU!_RcUbfUb'!Yd!Yc!SXQbQSdUbYjUT!Ri!Q!qcgYcX(

cgYcX(cgYcXr!c_e^T)"LXU"Q]_e^d"_V"dXU"V\eSdeQdY_^"YdcU\V'"Uh`bUccUT"Y^"T9'"Yc"[^_g^"Qc"dXU"

q]_Te\QdY_^!TU`dXr)"

>hQWWUbQdUT"R\QTU"cgYcX"SQ^"W_"Ri"dXU"^Q]Uc"_V"q8]`\YdeTU!F_Te\QdY_^r"%8F&'"

q>hQWWUbQdUT"8]`\YdeTU"F_Te\QdY_^r!%>8F&'!_b!qHdXUb"8]`\YdeTU"F_Te\QdY_^r"%H8F&)"

LXUbU"Yc"^_"S_^cYcdU^d"TUVY^YdY_^"_V"X_g"]eSX"_V"Q"c_e^T"\UfU\"V\eSdeQdY_^"Yc"^USUccQbi"V_b"

R\QTU"cgYcX"d_"RU"S_^cYTUbUT"Q]`\YdeTU(]_Te\QdUT)"A_gUfUb'"V\eSdeQdY_^c"Y^"dXU"8(gUYWXdUT"

c_e^T"\UfU\"Vb_]"Q"gY^T"debRY^U"SQ^"bUQSX"Qc"XYWX"Qc",+"T9"S\_cU"d_"dXU"debRY^U)"?\eSdeQdY_^c"

Y^"Y^TYfYTeQ\",*.(_SdQfU"RQ^Tc"QbU"di`YSQ\\i"XYWXUb"Q^T"SQ^"UhSUUT",0"T9)"A_gUfUb'"dXUcU"

Q]`\YdeTU"]_Te\QdY_^"TU`dXc"QbU"bU\QdYfU\i"bQbU"Q^T"cX_bd(\YfUT)"H^U"bUSU^d"cdeTi"V_e^T"44)4"

`UbSU^d"_V"]_Te\QdY_^"TU`dX"d_"RU"RU\_g"/)0"T9)."?\eSdeQdY_^c"Y^"Y^TYfYTeQ\",*.(_SdQfU"

RQ^Tc"SQ^"c_]UdY]Uc"ci^SXb_^YjU"Q^T"TUci^SXb_^YjU"_fUb"\_^W"`UbY_Tc'"\UQTY^W"d_"\_^W(

dUb]"Y^SbUQcUc"Q^T"TUSbUQcUc"Y^"dXU"]QW^YdeTU"_V"dXU"Q]`\YdeTU"]_Te\QdY_^)"KY]Y\Qb\i'"Y^"

gY^T"VQb]c"gYdX"]e\dY`\U"debRY^Uc'"V\eSdeQdY_^c"bUQSXY^W"Q"TYcdQ^d"_RcUbfUb"SQ^"ci^SXb_^YjU"

Q^T"TUci^SXb_^YjU'"\UQTY^W"d_"fQbYQdY_^c"Y^"Q]`\YdeTU"]_Te\QdY_^"TU`dX)/"

8]`\YdeTU"]_Te\QdY_^"_V"gY^T"debRY^U"c_e^T"XQc"]Q^i"`_dU^dYQ\"SQecUc5"c_]U"XQfU"RUU^"

S_^VYb]UT"Q^T"_dXUbc"bU]QY^"Xi`_dXUdYSQ\)"LXUcU"SQecUc"Y^S\eTU5"R\QTU"`QccQWU"Y^"Vb_^d"_V"

dXU"d_gUb'"dXU"^_^(e^YV_b]"TYbUSdYfYdi"_V"c_e^T"U]YccY_^c"Vb_]"dXU"R\QTU"dY`'"dXU"QSdY_^"_V"

gY^T"cXUQb'"Y^V\_g"debRe\U^SU'"Q^T"debRY^U"R\QTU"iQg"Ubb_b)"%JUSU^d\i'"Yd"gQc"bU`_bdUT"dXQd"

Q\dX_eWX"gY^T"cXUQb"SQ^"S_^dbYRedU"d_"dXU"TU`dX"_V"Q]`\YdeTU"]_Te\QdY_^'"Yd"T_Uc"^_d"SQecU"

""""""""""""""""""""""""""""""""""""""""""""""""""""""
."JK@'!Ud!Q\)'!qFQccQSXecUddc!KdeTi!_^!OY^T!LebRY^U!8S_ecdYSc'r!FQccQSXecUddc!;\UQ^!>^UbWi!;U^dUb"
Q^T"FQccQSXecUddc"=U`Qbd]U^d"_V">^fYb_^]U^dQ\"Ib_dUSdY_^'"-+,1)"
/"FS;e^^Ui'!J_RUbd'!Ud!Q\)!qOY^T!LebRY^Uc!Q^T!AUQ\dX5!8!;bYdYSQ\!JUfYUg!_V!dXU!KSYU^dYVYS!EYdUbQdebU)r!
)=B?;18"=6"-33B>1A7=;18"1;4"';C7?=;95;A18"+54737;5%"01%,,&"G_fU]RUb"-+,/5"``)"U,+3(U,.+)"
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Q]`\YdeTU"]_Te\QdY_^"Y^"Q^T"_V"YdcU\V)"B^cdUQT'"dXUbU"^UUTc"d_"RU"TUdQSX]U^d"_V"QYbV\_g"Vb_]"

dXU"R\QTUc"V_b"gY^T"cXUQb"d_"S_^dbYRedU"d_"Q]`\YdeTU"]_Te\QdY_^)0&"OXY\U"VQSd_bc"\Y[U"dXU"

R\QTU"`QccY^W"Y^"Vb_^d"_V"dXU"d_gUb"QbU"Y^dbY^cYS"d_"gY^T"debRY^U"TUcYW^'"_dXUb"VQSd_bc"fQbi"

gYdX"debRY^U"TUcYW^'"\_SQ\"]UdU_b_\_Wi'"d_`_WbQ`Xi'"Q^T"dXU"\Qi_ed"_V"]e\dY`\U"debRY^Uc)"

8]`\YdeTU"]_Te\QdY_^"TU`dX"fQbYUc"gYdX"dXU"bU\QdYfU"\_SQdY_^"_V"Q^"_RcUbfUb"d_"dXU"debRY^U)"

8]`\YdeTU"]_Te\QdY_^"TU`dX"Yc"\QbWUcd"gXU^"dXU"bUSUYfUb"Yc"RUdgUU^"/0"Q^T"1+"TUWbUUc"QgQi"

Vb_]"dXU"T_g^gY^T"_b"e`gY^T"TYbUSdY_^c6"Yd"Yc"\UQcd"gXU^"dXU"bUSUYfUb"Yc"TYbUSd\i"e`gY^T"_b"

T_g^gY^T"_V"Q"debRY^U)"

5.2  |  EFFECTS OF METEOROLOGY 

FUdU_b_\_WYSQ\"S_^TYdY_^c"SQ^"cYW^YVYSQ^d\i"QVVUSd"X_g"c_e^T"`b_`QWQdUc"_fUb"\_^W"TYcdQ^SUc)"

LXU"dg_"]_cd"Y]`_bdQ^d"S_^TYdY_^c"d_"S_^cYTUb"QbU"gY^T"cXUQb"Q^T"dU]`UbQdebU"\Q`cU)"OY^T"

cXUQb"Yc"dXU"TYVVUbU^SU"Y^"gY^T"c`UUTc"gYdX"Q\dYdeTU6"dU]`UbQdebU"\Q`cU"bQdU"Yc"dXU"SXQ^WU"Y^"

dU]`UbQdebU"gYdX"Q\dYdeTU)"B^"R_dX"SQcUc'"c_e^T"Yc"RU^d'!_b!qbUVbQSdUTr'!QgQi!Vb_]!Q!cdbQYWXd!

`QdX)"

B^"S_^TYdY_^c"gYdX"XYWX"gY^T"cXUQb"%Q"\QbWU"gY^T"c`UUT"WbQTYU^d&'"c_e^T"\UfU\c"e`gY^T"Vb_]"

dXU"c_ebSU"dU^T"d_"TUSbUQcU'"Q^T"c_e^T"\UfU\c"T_g^gY^T"Vb_]"dXU"c_ebSU"dU^T"d_"Y^SbUQcU"

%?YWebU".4&)"

"

" " " " " " " Not to scale 

FIGURE 39:  SCHEMATIC OF THE REFRACTION OF SOUND DUE TO VERTICAL WIND 
GRADIENT (WIND SHEAR) 

OYdX"dU]`UbQdebU"\Q`cU'"gXU^"Wb_e^T"cebVQSU"dU]`UbQdebUc"QbU"XYWXUb"dXQ^"dX_cU"Q\_Vd'"

c_e^T"gY\\"dU^T"d_"bUVbQSd"e`gQbTc'"\UQTY^W"d_"\_gUb"c_e^T"\UfU\c"^UQb"dXU"Wb_e^T)"LXU"

_``_cYdU"Yc"dbeU"gXU^"Wb_e^T"dU]`UbQdebUc"QbU"\_gUb"dXQ^"dX_cU"Q\_Vd5"dXYc"Yc"[^_g^"Qc"Q^"

Y^fUbcY_^"S_^TYdY_^)"

AYWX"gY^Tc"Q^T*_b"XYWX"c_\Qb"bQTYQdY_^"SQ^"SbUQdU"debRe\U^SU"dXQd"dU^Tc"d_"RbUQ["e`"Q^T"

cSQddUb"c_e^T"U^UbWi)"OXU^"dXYc"_SSebc'"c_e^T"\UfU\c"QbU"bUTeSUT"]_bU"dXQ^"g_e\T"^_b]Q\\i"

RU"Uh`USdUT"gYdX"TYcdQ^SU)"AYWX\i"cdQR\U"Qd]_c`XUbUc"_^"dXU"_dXUb"XQ^T'"gXYSX"dU^T"d_"

_SSeb"_^"S\UQb"^YWXdc"gYdX"\_g"Wb_e^T(\UfU\"gY^T"c`UUTc'"dU^T"d_"]Y^Y]YjU"Qd]_c`XUbYS"

debRe\U^SU"Q^T"QbU"WU^UbQ\\i"]_bU"VQf_bQR\U"d_"T_g^gY^T"`b_`QWQdY_^)"

B^"WU^UbQ\"dUb]c'"c_e^T"`b_`QWQdUc"Q\_^W"dXU"Wb_e^T"RUcd"e^TUb"cdQR\U"Qd]_c`XUbYS"

S_^TYdY_^c"gYdX"Q"cdb_^W"dU]`UbQdebU"Y^fUbcY_^)"LXYc"dU^Tc"d_"_SSeb"TebY^W"dXU"^YWXd"Q^T"Yc"

""""""""""""""""""""""""""""""""""""""""""""""""""""""
0"qOY^T!LebRY^U"8]`\YdeTU"F_Te\QdY_^5"JUcUQbSX"d_"B]`b_fU"M^TUbcdQ^TY^W"Qc"d_"Ydc";QecU"Q^T"
>VVUSd)r!.5;5D1285/*%"=USU]RUb"-+,.)""
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SXQbQSdUbYjUT"Ri"\_g"Wb_e^T(\UfU\"gY^Tc)"A_gUfUb'"cdb_^W"Y^fUbcY_^c"QbU"Q\c_"_VdU^"

QSS_]`Q^YUT"Ri"\YWXd"cebVQSU"gY^Tc)"8c"Q"bUce\d'"g_bcd(SQcU"S_^TYdY_^c"V_b"gY^T"debRY^Uc"

dU^T"d_"_SSeb"T_g^gY^T"e^TUb"]_TUbQdU"^YWXddY]U"dU]`UbQdebU"Y^fUbcY_^c"gXU^"gY^T"

c`UUTc"QbU"XYWXUb)"LXUbUV_bU'"dXYc"Yc"dXU"TUVQe\d"]UdU_b_\_WYSQ\"S_^TYdY_^"Qcce]UT"V_b"

]_TU\Y^W"gY^T"debRY^U"c_e^T)"

5.3  |  MASKING OF SOUND 

8c"]U^dY_^UT"QR_fU'"c_e^T"\UfU\c"Vb_]"gY^T"debRY^Uc"QbU"Q"Ve^SdY_^"_V"gY^T"c`UUT)"

9QS[Wb_e^T"c_e^T"Yc"Q\c_"Q"Ve^SdY_^"_V"gY^T"c`UUT'"Y)U)'"dXU"cdb_^WUb"dXU"Wb_e^T(\UfU\"gY^Tc'"

dXU"\_eTUb"dXU"bUce\dY^W"RQS[Wb_e^T"c_e^T)"LXYc"UVVUSd"Yc"WbUQdUcd"Y^"QbUQc"S_fUbUT"Ri"dbUUc"

Q^T"_dXUb"fUWUdQdY_^)"OY^T"^_YcU"YdcU\V"SQ^"]Qc["dXU"c_e^T"Vb_]"Q"gY^T"debRY^U"Qd"

T_g^gY^T"bUSUYfUbc'"RUSQecU"dXU"VbUaeU^Si"c`USdbe]"Vb_]"gY^T"^_YcU"Yc"fUbi"cY]Y\Qb"d_"dXU"

VbUaeU^Si"c`USdbe]"Vb_]"Q"gY^T"debRY^U)"?YWebU"/+"S_]`QbUc"dXU"c_e^T"c`USdbe]"]UQcebUT"

TebY^W"Q"0"]*c"gY^T"UfU^d"d_"dXQd"WU^UbQdUT"Ri"dXU"NUcdQc"N,0+'"KYU]U^c"K@/)0(,/0'"Q^T"

G_bTUh"G,/4"gY^T"debRY^U)"LXU"cXQ`Uc"_V"dXU"c`USdbQ"QbU"fUbi"cY]Y\Qb"Qd"\_gUb"VbUaeU^SYUc)"

8d"XYWXUb"VbUaeU^SYUc'"dXU"c_e^Tc"Vb_]"dXU"]Qc[Y^W"gY^T"^_YcU"QbU"\_eTUb"dXQ^"dXU"gY^T"

debRY^U)"8c"Q"bUce\d'"dXU"]Qc[Y^W"_V"debRY^U"^_YcU"Yc"`_ccYR\U"Qd"XYWXUb"Wb_e^T(\UfU\"gY^T"

c`UUTc)"

"

FIGURE 40: COMPARISON OF NORMALIZED FREQUENCY SPECTRA MEASURED FROM A 5 
M/S WIND EVENT AND THE SOUND POWER SPECTRA FROM VESTAS V150, SIEMENS 
SG4.5-145, AND NORDEX N149 WIND TURBINES*

Bd"Yc"Y]`_bdQ^d"d_"^_dU"dXQd"gXY\U"gY^Tc"]Qi"RU"R\_gY^W"cdb_^W\i"Qd"XUYWXd"_V"debRY^U"XeR'"

dXUbU"]Qi"RU"\Ydd\U"d_"^_"gY^T"Qd"Wb_e^T"\UfU\)"LXYc"Yc"Uc`USYQ\\i"dbeU"TebY^W"`UbY_Tc"gYdX"

""""""""""""""""""""""""""""""""""""""""""""""""""""""
1"LXU"`eb`_cU"_V"dXYc"?YWebU"Yc"d_"cX_g"dXU"cXQ`Uc"d_"dg_"c`USdbQ"bU\QdYfU"d_"_^U"Q^_dXUb"Q^T"^_d"dXU"
QSdeQ\"c_e^T"\UfU\"_V"dXU"dg_"c_ebSUc"_V"c_e^T)"
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cdb_^W"gY^T"WbQTYU^dc"%XYWX"gY^T"cXUQb&'"gXYSX"]_cd\i"_SSeb"Qd"^YWXd)"LXYc"SQ^"Q\c_"_SSeb"_^"

dXU"\UUgQbT"cYTU"_V"bYTWUc"gXUbU"dXU"bYTWU"YdcU\V"R\_S[c"dXU"Wb_e^T(\UfU\"gY^T)""

5.4  |  INFRASOUND AND LOW-FREQUENCY SOUND 

B^VbQc_e^T"Yc"TUVY^UT"Qc"Q^i"c_e^T"XQfY^W"Ydc"VbUaeU^Si"S_^dU^d"RU\_g"QR_ed"-+"Aj)"K_e^T"

RU\_g"dXYc"VbUaeU^Si"Yc"QeTYR\U"_^\i"YV"Yd"XQc"fUbi"XYWX"Q]`\YdeTU)"E_g(VbUaeU^Si"c_e^T"Yc"

TUVY^UT"Qc"RUY^W"gYdXY^"dXU"QeTYR\U"bQ^WU"_V"Xe]Q^"XUQbY^W'"dXQd"Yc'"QR_fU"-+"Aj'"Red"RU\_g"

,++"d_"-++"Aj'"TU`U^TY^W"_^"dXU"Q``\YSQdY_^)""

E_g(VbUaeU^Si"QUb_Ti^Q]YS"d_^Q\"^_YcU"Yc"di`YSQ\\i"Qcc_SYQdUT"gYdX"T_g^gY^T"b_d_bc"_^"

X_bYj_^dQ\"QhYc"gY^T"debRY^Uc'"Qc"Uh`\QY^UT"Y^"KUSdY_^"0),"QR_fU)"F_TUb^'"\QbWU"gY^T"debRY^Uc"

XQfU"dXUYb"b_d_b"`\Q^U"`\QSUT"e`gY^T"_V"dXU"d_gUb)"8c"Q"bUce\d'"dXYc"di`U"_V"\_g(VbUaeU^Si"

^_YcU"Yc"_V"Q"]eSX"\_gUb"]QW^YdeTU"Vb_]"e`gY^T"debRY^Uc"dXQ^"T_g^gY^T"debRY^Uc5"Yd"Yc"gU\\"

RU\_g"UcdQR\YcXUT"Y^VbQc_^YS"XUQbY^W"dXbUcX_\Tc'"Qc"Yc"cX_g^"Y^"?YWebU"/,)"B^"dXU"?YWebU'"dXU"

SebfU"S_bbUc`_^TY^W"d_"Q"c_e^T"\UfU\"_V"4+"T9@"Yc"S_^cYTUbUT"d_"RU"QR_ed"0"T9"RU\_g"dXU"

]UQ^"dXbUcX_\T"_V"Xe]Q^"XUQbY^W)"LXU"\_g(VbUaeU^Si"c_e^T"]UQcebUT"Qd",',0+"VUUd"Vb_]"Q"

gY^T"debRY^U"Yc",0"T9"_b"]_bU"RU\_g"dXU"4+"T9@"`UbSU`dYRY\Ydi"SebfU)"

"

FIGURE 41: MEASURED HUMAN AUDIBILITY THRESHOLD AND THE 90 DBG CURVE (AN 
ASSUMED HUMAN PERCEPTION THRESHOLD) COMPARED WITH SOUND LEVEL 
MEASURED 350 METERS (1,150 FEET) FROM A WIND TURBINE+

E_g(VbUaeU^Si"c_e^T"Vb_]"Q"gY^T"debRY^U"Yc"WU^UbQdUT"`bY]QbY\i"Ri"dXU"WU^UbQd_b"Q^T"

]USXQ^YSQ\"S_]`_^U^dc)"FeSX"_V"dXU"]USXQ^YSQ\"^_YcU"XQc"RUU^"bUTeSUT"Y^"]_TUb^"gY^T"

debRY^Uc"dXb_eWX"Y]`b_fUT"c_e^T"Y^ce\QdY_^"Y^"dXU"^QSU\\U)"E_g(VbUaeU^Si"c_e^T"SQ^"Q\c_"RU"

WU^UbQdUT"Ri"dXU"R\QTUc"gXU^"dXU"Y^V\_g"QYb"Yc"fUbi"debRe\U^d'"Q"S_^TYdY_^"]_bU"S_]]_^"Qd"

XYWXUb"gY^T"c`UUTc)"A_gUfUb'"Qd"dXUcU"gY^T"c`UUTc'"\_g(VbUaeU^Si"c_e^T"WU^UbQdUT"Ri"dXU"

gY^T"debRY^U"R\QTUc"Yc"_VdU^"]Qc[UT"Ri"Wb_e^T(\UfU\"gY^T"^_YcU"Qd"T_g^gY^T"bUSUYfUbc)"

""""""""""""""""""""""""""""""""""""""""""""""""""""""
2"JK@'!Ud!Q\)'!qFQccQSXecUddc!KdeTi!_^!OY^T!LebRY^U!8S_ecdYSc'r!FQccQSXecUddc!;\UQ^!>^UbWi!;U^dUb!
Q^T"FQccQSXecUddc"=U`Qbd]U^d"_V">^fYb_^]U^dQ\"Ib_dUSdY_^'"-+,1"p"@bQ`XYS"Vb_]"JK@"`bUcU^dQdY_^"
d_"FQcc=>I"OGL8@'"FQbSX'"-+,1)"
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E_g(VbUaeU^Si"c_e^T"Yc"QRc_bRUT"\Ucc"Ri"dXU"Qd]_c`XUbU"Q^T"Wb_e^T"dXQ^"XYWXUb"VbUaeU^Si"

c_e^T)"LXYc"U^QR\Uc"Yd"d_"`b_`QWQdU"Qd"Q^"QeTYR\U"\UfU\"VebdXUb"dXQ^"XYWXUb"VbUaeU^Si"c_e^T)"

%8^"UhQ]`\U"_V"dXYc"Yc"dXU"qS\Q`r"_V"dXe^TUb"XUQbT"S\_cU"d_"Q"\YWXd^Y^W"cdbY[U'"Red"dXU"

qbe]R\Ur"_V"dXe^TUb"XUQbT"VQb"Vb_]"Q"cdbY[U)&"LXU"Qd]_c`XUbYS"`b_`QWQdY_^"]_TU\Y^W"

Q``\YUT"d_"gY^T"debRY^U"c_e^T"QSS_e^dc"V_b"VbUaeU^Si(c`USYVYS"Wb_e^T"QddU^eQdY_^"Q^T"

Qd]_c`XUbYS"QRc_b`dY_^)"
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6.0 SOUND PROPAGATION MODELING  

6.1  |  PROCEDURES 

F_TU\Y^W"V_b"dXU"`b_ZUSd"gQc"Y^"QSS_bTQ^SU"gYdX"dXU"cdQ^TQbT"BKH"41,.(-'!q8S_ecdYSc!p"

8ddU^eQdY_^"_V"c_e^T"TebY^W"`b_`QWQdY_^"_edT__bc'"IQbd"-5"@U^UbQ\!FUdX_T!_V!;Q\Se\QdY_^)r!

LXU"BKH"cdQ^TQbT"cdQdUc'"

LXYc"`Qbd"_V"BKH"41,."c`USYVYUc"Q^"U^WY^UUbY^W"]UdX_T"V_b"SQ\Se\QdY^W"dXU"

QddU^eQdY_^"_V"c_e^T"TebY^W"`b_`QWQdY_^"_edT__bc"Y^"_bTUb"d_"`bUTYSd"dXU"\UfU\c"_V"

U^fYb_^]U^dQ\"^_YcU"Qd"Q"TYcdQ^SU"Vb_]"Q"fQbYUdi"_V"c_ebSUc)"LXU"]UdX_T"`bUTYSdc"

dXU"UaeYfQ\U^d"S_^dY^e_ec"8(gUYWXdUT!c_e^T!`bUccebU!\UfU\!o!e^TUb!]UdU_b_\_WYSQ\!

S_^TYdY_^c"VQf_bQR\U"d_"`b_`QWQdY_^"Vb_]"c_ebSUc"_V"[^_g^"c_e^T"U]YccY_^c)"LXUcU"

S_^TYdY_^c!QbU!V_b!T_g^gY^T!`b_`QWQdY_^!o!_b'!UaeYfQ\U^d\i'!`b_`QWQdY_^"e^TUb"Q"

gU\\(TUfU\_`UT"]_TUbQdU"Wb_e^T(RQcUT"dU]`UbQdebU"Y^fUbcY_^'"ceSX"Qc"S_]]_^\i"

_SSebc"Qd"^YWXd)"

LXU"]_TU\"dQ[Uc"Y^d_"QSS_e^d"c_ebSU"c_e^T"`_gUb"\UfU\c'"cebVQSU"bUV\USdY_^"Q^T"QRc_b`dY_^'"

Qd]_c`XUbYS"QRc_b`dY_^'"WU_]UdbYS"TYfUbWU^SU'"]UdU_b_\_WYSQ\"S_^TYdY_^c'"gQ\\c'"RQbbYUbc'"

RUb]c'"Q^T"dUbbQY^)"LXU"QS_ecdYSQ\"]_TU\Y^W"c_VdgQbU"ecUT"XUbU"gQc";QT^Q8s'"Vb_]"

=QdQ[ecdY["@]RA)";QT^Q8s"Yc"Q"gYTU\i"QSSU`dUT"QS_ecdYSQ\"`b_`QWQdY_^"]_TU\Y^W"d__\'"ecUT"

Ri"]Q^i"^_YcU"S_^db_\"`b_VUccY_^Q\c"Y^"dXU"M^YdUT"KdQdUc"Q^T"Y^dUb^QdY_^Q\\i)"

BKH"41,.(-"Q\c_"Qcce]Uc"T_g^gY^T"c_e^T"`b_`QWQdY_^"RUdgUU^"UfUbi"c_ebSU"Q^T"UfUbi"

bUSUYfUb'"S_^cUaeU^d\i'"Q\\"gY^T"TYbUSdY_^c'"Y^S\eTY^W"dXU"`bUfQY\Y^W"gY^T"TYbUSdY_^c'"QbU"

S_^cYTUbUT)""

F_TU\"S_^VYWebQdY_^"`QbQ]UdUbc"QbU"\YcdUT"Y^"8``U^TYh"9"Q^T"QbU"ce]]QbYjUT"XUbU)"

B^"dXU"]_TU\'"Q"WbYT"_V"bUSUYfUbc3"c`QSUT"/+"]UdUbc"Ri"/+"]UdUbc"gQc"cUd"e`"Qd"Q"XUYWXd"_V",)0"

]UdUbc"%0"VUUd&"QR_fU"dXU"Wb_e^T'"S_fUbY^W"Q``b_hY]QdU\i"0,/"ca)"[])"%,43"ca)"]Y)&"Qb_e^T"

dXU"Ib_ZUSd"QbUQ)""

B^"QTTYdY_^"d_"dXU"WbYT'"/'+-3"TYcSbUdU"bUSUYfUbc"%_V"gXYSX".44"QbU"`QbdYSY`QdY^W&"gUbU"Y^S\eTUT"

Y^"dXU"]_TU\'"bU`bUcU^dY^W"bUcYTU^SUc"Q^T"_dXUb"cU^cYdYfU"\_SQdY_^c"gYdXY^"dXU"SQ\Se\QdY_^"

QbUQ)">QSX"gQc"`\QSUT"Qd"Q"XUYWXd"_V"/"]UdUbc"%,."VUUd&"QR_fU"dXU"Wb_e^T)"K_e^T"\UfU\c"

UcdY]QdUT"Qd"dXUcU"bUSUYfUbc"QbU"ce]]QbYjUT"Y^"8``U^TYh";"V_b"UQSX"debRY^U"]_TU\)"

LXU"Ib_ZUSd"QbUQ"gQc"]_TU\UT"QS_ecdYSQ\\i"Qc!XQfY^W!q]YhUT!Wb_e^Tr!%@7+)0&'!dXQd!Yc'!XQ\V"

XQbT"Q^T"XQ\V"`_b_ec"Wb_e^T)"8^"QTTYdY_^Q\"VQSd_b"_V"-"T9"gQc"QTTUT"d_"dXU"bUce\dc)"?_\YQWU"

""""""""""""""""""""""""""""""""""""""""""""""""""""""
3"8"bUSUYfUb"Yc"Q"`_Y^d"QR_fU"dXU"Wb_e^T"Qd"gXYSX"dXU"S_]`edUb"]_TU\"SQ\Se\QdUc"Q"c_e^T"\UfU\)"
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gQc"^_d"]_TU\UT)"LQ[U^"d_WUdXUb'"dXUcU"]_TU\"`QbQ]UdUbc"XQfU"RUU^"cX_g^"d_"iYU\T"

S_^cUbfQdYfU"bUce\dc"Y^"UcdY]QdY^W"Q"_^U(X_eb"EUa"Vb_]"gY^T"debRY^Uc)4',+',,"""

?YVdi"debRY^Uc"gUbU"]_TU\UT"Qc"c_e^T"c_ebSUc)"LebRY^Uc"gUbU"]_TU\UT"Qd"dXU"]Q^eVQSdebUbsc!

WeQbQ^dUUT"]QhY]e]"Q``QbU^d"c_e^T"`_gUb"\UfU\)"8\\"debRY^U"TQdQ"ecUT"Yc"dXU"]_cd"bUSU^d\i"

QfQY\QR\U"Vb_]"dXU"]Q^eVQSdebUb"Qd"dXU"dY]U"_V"dXYc"bU`_bd)"LXUcU"c_e^T"`_gUb"\UfU\c"QbU"

]Qb[UT"Qc"S_^VYTU^dYQ\"Ri"dXU"]Q^eVQSdebUbc"Q^T"QbU"^_d"Y^S\eTUT"Y^"dXU"bU`_bd)""

F_TU\UT"c`USdbQ"V_b"dXU"S_\\USd_b"ceRcdQdY_^"dbQ^cV_b]Ub"Q^T"`QT(]_e^dUT"dbQ^cV_b]Ubc"QbU"

cX_g^"Y^"LQR\U"1)"B^"UQSX"SQcU'"dXU"c_e^T"`_gUb"\UfU\"Yc"RQcUT"_^"dXU"G>F8"LJ(,"cdQ^TQbT"

c_e^T"`bUccebU"\UfU\'"Q\_^W"gYdX"TQdQ"_RdQY^UT"Vb_]"]UQcebU]U^dc"_V"cY]Y\Qb\i(cYjUT"

dbQ^cV_b]Ubc"]UQcebUT"Ri"JK@)""

TABLE 3:  PROJECT TRANSFORMER SOUND POWER LEVELS 

"

6.2  |  RESULTS OF SOUND PROPAGATION MODELING 

K_e^T"`b_`QWQdY_^"]_TU\Y^W"gQc"`UbV_b]UT"V_b"UQSX"_V"dXbUU"debRY^U"]_TU\c"%NUcdQc"N,0+"

/)-"FO'"KYU]U^c"K@/)0(,/0'"Q^T"G_bTUh"G,/4"/)0"FO&"Qd"Q\\"0+"`_dU^dYQ\"debRY^U"

\_SQdY_^c)"LXU"NUcdQc"N,0+"/)-"FO"gQc"]_TU\UT"Qd"Q",+0(]UdUb"XeR"XUYWXd'"dXU"KYU]U^c"

K@/)0(,/0"Qd"Q",+2)0(]UdUb"XeR"XUYWXd'"Q^T"dXU"G_bTUh"G,/4"/)0"FO"Qd"Q",+4(]UdUb"XeR"

XUYWXd)"

B^"dXU"Y^cdQ^SU"dXQd"]_TU\UT"c_e^T"\UfU\c"UhSUUTUT"dXU"`b_ZUSdsc!/1"T98"^_YcU"\Y]Yd"Qd"

G_^`QbdYSY`QdY^W"bUcYTU^SUc'"cU\USd"debRY^Uc"gUbU"`\QSUT"Y^d_"G_YcU"JUTeSUT"H`UbQdY_^c"

%GJHc&),-"K_e^T"`b_`QWQdY_^"]_TU\Y^W"bUce\dc"e^TUb"dXYc"cSU^QbY_"QbU"cX_g^"Y^"?YWebU"/-"

V_b"dXU"NUcdQc"N,0+"/)-"FO'"?YWebU"/."V_b"dXU"KYU]U^c"K@/)0(,/0"FO'"Q^T"?YWebU"//"V_b"

dXU"G_bTUh"G,/4"/)0"FO)">QSX"debRY^U"di`U"XQc"Ydc"_g^"cUd"_V"GJH"]_TUc"gXYSX"QbU"

YTU^dYVYUT"TYVVUbU^d\i"Q^T"bUce\d"Y^"TYVVUbU^d"c_e^T"\UfU\"bUTeSdY_^c)"LQR\U"/"Y^TYSQdUc"dXU"

c_e^T"\UfU\"bUTeSdY_^"bUce\dY^W"Vb_]"UQSX"]_TU"Y^"`QbU^dXUcUc)"?_b"dXU"NUcdQc"debRY^U'"dXU"

GJH"]_TUc"QbU"\YcdUT"Qc!qK_e^T"H`dY]YjUTr!]_TUc)!?_b!UhQ]`\U'"qKH,r!XQc!Q!c_e^T!\UfU\"

bUTeSdY_^"_V",)1"T9)"?_b!dXU!G_bTUh!dXUcU!QbU!\YcdUT!Qc!qF_TUc'r"Q^T"F_TU"+"dXb_eWX"F_TU"

0"QbU"ecUT)"?_b"dXU"KYU]U^c'"dXUcU"]_TUc"QbU"\YcdUT"Qc"G,"d_"G/"V_b"dXU"`bUcU^dUT"]_TU\Y^W)""

""""""""""""""""""""""""""""""""""""""""""""""""""""""
4"=e^SQ^'!>)'!Q^T!DQ\Yc[Y'!D)'!qB]`b_fY^W!K_e^T!Ib_`QWQdY_^!F_TU\Y^W!V_b!OY^T!I_gUb!Ib_ZUSdcr'!
8S_ecdYSc!s+3'!-++3'!IQbYc'!?bQ^SU)"
,+"9_gT\Ub'"=)"Ud"Q\)'"qIbUTYSdY_^!Q^T"8ccUcc]U^d"_V"OY^T"LebRY^U"G_YcU5"8WbUU]U^d"QR_ed"JU\UfQ^d"
?QSd_bc!V_b!G_YcU!8ccUcc]U^d!Vb_]!OY^T!>^UbWi!Ib_ZUSdc)r!!8S_ecdYSc!9e\\UdY^)""./%-&'"``)".0(.2)"
,,">fQ^c'"L)"Q^T";__`Ub'"C)'"q;_]`QbYc_^!_V!IbUTYSdUT!Q^T!FUQcebUT!OY^T!?Qb]!G_YcU!EUfU\c!Q^T!
B]`\YSQdY_^c!V_b!8ccUcc]U^dc!_V!GUg!OY^T!?Qb]c)r!!8S_ecdYSc!8ecdbQ\YQ5!8`bY\!-+,-)!!N_\)!/+'!G_)!,)"
,-"G_YcU"JUTeSUT"H`UbQdY_^c"]_TUc"QbU"debRY^U"]_TUc"dXQd"bUTeSU"dXU"]QhY]e]"c_e^T"`_gUb"
U]YccY_^c"_V"debRY^Uc)"LXYc"Yc"di`YSQ\\i"QSS_]`\YcXUT"dXb_eWX"c\_gY^W"T_g^"dXU"b_dQdY_^Q\"c`UUT"_V"
dXU!debRY^Usc!b_d_b)"

31.5 Hz 63 Hz 125 Hz 250 Hz 500 Hz 1 kHz 2 kHz 4 kHz 8 kHz

Power Transformer ONAF 85 97 99 99 103 97 88 80 68 102 107

Pad Transformer 80 84 88 84 83 78 72 68 63 84 92

1/1 Octave Band Sound Power (dBZ)
Sum 

(dBA)

Sum 

(dBZ)
Source Description
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LXU"bUce\dc"cX_g"dXQd"Ib_ZUSd(_^\i"c_e^T"\UfU\c"Y^"UQSX"_V"dXUcU"dXbUU"]YdYWQdUT"cSU^QbY_c"T_"

^_d"UhSUUT"/1"T98"Qd"Q^i"G_^`QbdYSY`QdY^W"bUcYTU^SU)""

G_dU"dXQd"`QbdYSe\Qb"debRY^U"\_SQdY_^c"dXQd"QbU"Y^"GJH"]Qi"SXQ^WU"TeU"d_"]_TYVYSQdY_^c"d_"

debRY^U"\_SQdY_^c'"dXU"VY^Q\"^e]RUb"_V"debRY^Uc"ReY\d'"Q^T"SXQ^WUc"Y^"]Q^eVQSdebUb(`eR\YcXUT"

debRY^U"c_e^T"U]YccY_^c"TQdQ)"K`USYVYS"GJH"`\Q^c"]Qi"Y^S\eTU"`b_fYcY_^c"V_b"TYVVUbU^d"

GJH"cUddY^Wc"d_"RU"ecUT"TU`U^TY^W"_^"dXU"dY]U"_V"TQi"Q^T"]UdU_b_\_WYSQ\"S_^TYdY_^c)"LXU"

d_dQ\"^e]RUb"_V"debRY^Uc"Y^"UQSX"GJH"]_TU"QbU"ce]]QbYjUT"Y^"LQR\U"/)"

TABLE 4: NUMBER OF TURBINES IN EACH NOISE MODE 

Vestas V150 4.2 MW Siemens SG4.5-145 Nordex N149 4.5 MW 

Operational 
Mode 

Turbine 
Count 

Operational 
Mode 

Turbine 
Count 

Operational 
Mode 

Turbine 
Count 

Full Sound 
Power 

47 Full Power 20 Mode 0 41 

SO1 (1.6 dB) 3 N1 (2 dB) 18 Mode 1 (0.6 dB) 2 

- - N2 (2.5 dB) 7 Mode 2 (1.1 dB) 1 

- - N3 (4 dB) 4 Mode 3 (1.5 dB) 1 

- - N4 (5 dB) 1 Mode 4 (2 dB) 4 

- - - - Mode 5 (2.5 dB) 1 

"

"

"

"
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"

FIGURE 42:  SOUND PROPAGATION MODELING RESULTS h VESTAS V150 4.2 MW 
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"

FIGURE 43:  SOUND PROPAGATION MODELING RESULTS h SIEMENS SG4.5-145  
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"

FIGURE 44:  SOUND PROPAGATION MODELING RESULTS h NORDEX N149 4.5 MW 

CONSTRUCTION ACTIVITY SOUND EMISSIONS 

OY^T"debRY^U"S_^cdbeSdY_^"gY\\"RU"`bY]QbY\i"Qd"dXU"debRY^U"cYdUc)"OXY\U"dXUbU"]Qi"RU"QSdYfYdi"

S\_cUb"d_"bUcYTU^SUc"V_b"b_QT"S_^cdbeSdY_^"Q^T"edY\Ydi"g_b['"ceSX"g_b["gY\\"XQfU"Q"bU\QdYfU\i"

cX_bd"TebQdY_^)"

>aeY`]U^d"ecUT"V_b"S_^cdbeSdY_^"gY\\"fQbi)"K_]U"_V"dXU"\_eTUb"`YUSUc"_V"UaeY`]U^d"QbU"

cX_g^"Y^"LQR\U"0"Q\_^W"gYdX"dXU"Q``b_hY]QdU"]QhY]e]"c_e^T"`bUccebU"\UfU\c"Qd"0+"VUUd"

%,0)-"]&"Q^T",'/2,"VUUd"%//3"]UdUbc&'"dXU"S\_cUcd"TYcdQ^SU"RUdgUU^"Q"debRY^U"cYdU"Q^T"Q"

^_^`QbdYSY`QdY^W"bUcYTU^SU)"

"

"

"
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TABLE 5:  MAXIMUM SOUND LEVELS FROM VARIOUS TYPES OF CONSTRUCTION 
EQUIPMENT ASSUMING NO ATTENUATION FROM TREES OR TERRAIN 

Equipment 

Maximum Sound 

Pressure Level at 448 

meters (1,471 feet) 

(dBA)()

Maximum Sound 

Pressure Level at 15 

meters (50 feet)   

(dBA) 

M-250 Liftcrane 48 83 

2250 S3 Liftcrane 43 78 

Excavator 50 83 

Dump truck being loaded 54 86 

Dump truck at 25 mph accelerating 44 76 

Tractor trailer at 25 mph accelerating 49 80 

Concrete truck 46 81 

Bulldozer 50 85 

Rock drill 62 100 

Loader 42 80 

Backhoe 45 80 

Wood chipper 64 96 

"

FQZ_b"S_^cdbeSdY_^"g_b['"ceSX"Qc"S\UQbY^W"V_b"dXU"QSSUcc"b_QTc"Q^T"Q^i"TbY\\Y^W"Q^T"R\QcdY^W'"

gY\\"_SSeb"TebY^W"dXU"TQi)"IUb"HIK9"bUaeYbU]U^dc'"Q^i"S_^cdbeSdY_^"QSdYfYdYUc"dXQd"Y^SbUQcU"

c_e^T"QR_fU"Q]RYU^d"\UfU\c"Qd"cU^cYdYfU"bUSU`d_bc"gY\\"RU"\Y]YdUT"d_"dXU"X_ebc"_V"2"8F"d_"2"

IF"_b"Tec['"gXYSXUfUb"Yc"\QdUb)"IY\U"TbYfY^W'"R\QcdY^W'"Q^T"b_S["XQ]]UbY^W"gY\\"_SSeb"

RUdgUU^"dXU"X_ebc"_V",+"8F"d_"0"IF)""

""""""""""""""""""""""""""""""""""""""""""""""""""""""

"

,."8cce]Uc"XQbT"Wb_e^T"Qb_e^T"S_^cdbeSdY_^"cYdU'"Q^T"BKH"41,.(-"`b_`QWQdY_^"gYdX"^_"fUWUdQdY_^"
bUTeSdY_^)"8SdeQ\"c_e^T"\UfU\c"gY\\"\Y[U\i"RU"\_gUb"WYfU^"dXU"`bUfQ\U^SU"_V"fUWUdQdY_^"Q^T"c_Vd"Wb_e^T"
Qb_e^T"dXU"cYdU)"
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7.0 SUMMARY AND CONCLUSIONS 

LXU"JU`eR\YS"OY^T"Ib_ZUSd"Yc"Q"gY^T"`_gUb"`b_ZUSd"\_SQdUT"Y^"Q^"QbUQ"cdbQTT\Y^W"dXU"R_bTUb"

RUdgUU^"KU^USQ";_e^di"Q^T"KQ^Tec[i";_e^di'"HXY_'"RUdgUU^"dXU"d_g^c"_V"JU`eR\YS"Q^T"

9U\\UfeU)"B^"`bU`QbQdY_^"V_b"HXY_"I_gUb"KYdY^W"9_QbT"%HIK9&"`Ub]YddY^W'"8`Uh";\UQ^"

>^UbWi"bUdQY^UT"JK@"d_"`UbV_b]"RQS[Wb_e^T"c_e^T"\UfU\"]_^Yd_bY^W"_V"dXU"UhYcdY^W"

U^fYb_^]U^d"Y^"Q^T"Qb_e^T"dXU"`b_ZUSd"QbUQ"Q^T"c_e^T"`b_`QWQdY_^"]_TU\Y^W"d_"`bUTYSd"

`b_ZUSd(_^\i"c_e^T"\UfU\c"Qd"^UQbRi"bUcYTU^SUc)"JK@"`bUfY_ec\i"`eR\YcXUT"Q"bU`_bd"V_b"dXYc"

`b_ZUSd"%,=7@5"(9>13A"&@@5@@95;A"6=?".5>B2873"07;4'"=USU]RUb"--'"-+,2&'"gYdX"Q"debRY^U"QbbQi"

dXQd"Y^S\eTUT"e`"d_"03"debRY^Uc)"LXU"SebbU^d"bU`_bd"ce]]QbYjUc"]_TU\Y^W"bUce\dc"Vb_]"Q^"

Q\dUb^QdYfU"QbbQi"gYdX"e`"d_"0+"\_SQdY_^c'"gYdX"_^U"c`QbU"\_SQdY_^'"V_b"dXbUU"QTTYdY_^Q\"debRY^U"

]_TU\"_`dY_^c)"Ke]]Qbi"Q^T"S_^S\ecY_^c"QbU"Qc"V_\\_gc5"

* JU`eR\YS"OY^T"gYdX"dXYc"debRY^U"QbbQi"Yc"`b_`_cUT"d_"Y^S\eTU"e`"d_"0+"debRY^U"

\_SQdY_^c)";ebbU^d\i"dXbUU"QTTYdY_^Q\"debRY^U"]_TU\c"QbU"RUY^W"S_^cYTUbUT5"dXU"NUcdQc"

N,0+"/)-"FO"gYdX"Q",0+(]UdUb"TYQ]UdUb"b_d_b"Q^T"Q",+0(]UdUb"XeR"XUYWXd'"dXU"

KYU]U^c*@Q]UcQ"K@/)0(,/0"gYdX"Q",/0(]UdUb"TYQ]UdUb"b_d_b"Q^T"Q"XeR"XUYWXd"_V"

,+2)0"]UdUbc'"Q^T"dXU"G_bTUh"G,/4"/)0"FO"gYdX"Q",/4(]UdUb"TYQ]UdUb"b_d_b"Q^T"Q"

,+4(]UdUb"XeR"XUYWXd)">QSX"debRY^U"gY\\"Y^S\eTU"Q"`QT(]_e^dUT"dbQ^cV_b]Ub"Qd"Ydc"

RQcU"Q^T"dXU"S_\\USd_b"ceRcdQdY_^"gY\\"Y^S\eTU"Q"cY^W\U"12(4+(,,-"FN8"dbQ^cV_b]Ub)"

* LXU"c_e^T"\UfU\"\Y]Yd"c`USYVYUT"Y^"HXY_"8T]Y^YcdbQdU";_TU"KUSdY_^"/4+1(/(+4%?&""

XQc"cUd"dXU"Q``\YSQR\U"^YWXddY]U"^_YcU"\Y]Yd"Qd"Q"X_]U"d_"0"T98"QR_fU"dXU"VQSY\Ydi"

QbUQ"^YWXddY]U"Q]RYU^d"c_e^T"\UfU\c"%EUa&)"""

* 9QS[Wb_e^T"c_e^T"\UfU\"]_^Yd_bY^W"gQc"`UbV_b]UT"Qd"cUfU^"\_SQdY_^c"dXb_eWX_ed"

dXU"`b_ZUSd"QbUQ)"=QidY]U"Q^T"^YWXddY]U"UaeYfQ\U^d"S_^dY^e_ec"c_e^T"\UfU\c"%EUa&"

bQ^WUT"Vb_]".2"d_"0-"T98"Q^T".-"d_"0,"T98"bUc`USdYfU\i)"=QidY]U"Q^T"^YWXddY]U"

\_gUb"dU^dX(`UbSU^dY\U"c_e^T"\UfU\c"%E4+&"bQ^WUT"Vb_]"-."d_".-"T98"Q^T",2"d_"-2"

T98"bUc`USdYfU\i)""

* LXU"VQSY\Ydi"QfUbQWU"^YWXddY]U"c_e^T"\UfU\"Yc"/,"T98'"bUce\dY^W"Y^"Q"^_YcU"\Y]Yd"V_b"dXU"

Ib_ZUSd"_V"/1"T98'"RQcUT"_^"dXU"H8;"\Y]Ydc)"

* K_e^T"`b_`QWQdY_^"]_TU\Y^W"gQc"`UbV_b]UT"Y^"QSS_bTQ^SU"gYdX"Y^dUb^QdY_^Q\"

cdQ^TQbT"BKH"41,.(-"Qd"/'+-3"TYcSbUdU"bUSUYfUbc"dXQd"cebb_e^T"dXU"`b_ZUSd)"F_TU\Y^W"

gQc"`UbV_b]UT"Qcce]Y^W"XQ\V"XQbT"Q^T"XQ\V"`_b_ec"Wb_e^T"%@7+)0&"Q^T"Q^"

QTTYdY_^Q\"-"T9"e^SUbdQY^di"VQSd_b"gQc"QTTUT"d_"dXU"bUce\dc)"

* OYdX"^_YcU"bUTeSUT"_`UbQdY_^c"Q``\YUT"d_"c_]U"debRY^U"\_SQdY_^c'"dXU"XYWXUcd"c_e^T"

\UfU\"]_TU\UT"Qd"Q"G_^`QbdYSY`QdY^W"bUSUYfUb"gQc"/1"T98'"gYdX"Q\\"G_^`QbdYSY`QdY^W"

bUSUYfUbc"Qd"_b"RU\_g"dXU"^YWXddY]U"RQS[Wb_e^T"EUa"`\ec"0"T9"_V"/1"T98)"

* HdXUb"dXQ^"UhdU^TUT"S_^SbUdU"`_ebc"Q^T"cY]Y\Qb"UfU^dc'"]QZ_b"S_^cdbeSdY_^"gY\\"dQ[U"

`\QSU"TebY^W"^_b]Q\"RecY^Ucc"X_ebc)";_^cdbeSdY_^"QSdYfYdYUc"dXQd"Y^SbUQcU"c_e^T"

QR_fU"Q]RYU^d"\UfU\c"Qd"cU^cYdYfU"bUSU`d_bc"gY\\"RU"\Y]YdUT"d_"dXU"X_ebc"_V"2"8F"d_"2"
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IF"_b"Tec['"gXYSXUfUb"Yc"\QdUb)"8cYTU"Vb_]"b_QT"S_^cdbeSdY_^'"dXUcU"QSdYfYdYUc"gY\\"

dQ[U"`\QSU"Qd"_fUb",'/2,"VUUd"%//3"]UdUbc&"Vb_]"dXU"^UQbUcd"bUcYTU^SUc)"
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APPENDIX A: A PRIMER ON SOUND AND NOISE 

LXYc"bU`_bd"gY\\"ecU"Q"fQbYUdi"_V"dUb]c"ecUT"d_"TUcSbYRU"c_e^T"\UfU\c)"KY^SU"c_e^T"SQ^"XQfU"

]Q^i"SXQbQSdUbYcdYSc'"dXUbU"QbU"]Q^i"TYVVUbU^d"gQic"d_"TUcSbYRU"c_e^T)""

A.1 | SOUND AS A WAVE 

K_e^T"Yc"dXU"bQ`YT"_cSY\\QdY_^"_V"`QbdYS\Uc"Y^"Q^i"]UTYe])"McY^W"dXYc"TUVY^YdY_^'"dXU"c_e^T"gU"

Uh`UbYU^SU"TQi(d_(TQi"Yc"dXU"bQ`YT"fYRbQdY_^"_V"QYb"dXQd"gU"SQ^"cU^cU"gYdX"_eb"UQbc)"A_gUfUb'"

c_e^T"SQ^"Q\c_"`b_`QWQdU"dXb_eWX"c_\YTc"ceSX"Qc"cdUU\'"b_S['"_b"g__T"Q^T"dXb_eWX"\YaeYTc"

ceSX"Qc"gQdUb)""

LXb_eWX"QYb'"c_e^T"`b_`QWQdUc"Qc"Q"S_]`bUccY_^"gQfU)"LXQd"Yc'"c_e^T"dbQfU\c"Qc"V\eSdeQdY_^c"

_V"QYb"`bUccebU"QR_fU"Q^T"RU\_g"dXU"Qd]_c`XUbYS"`bUccebU)"K_e^T"SQ^"Q\c_"RU"TUcSbYRUT"Y^"

dUb]c"_V"fYRbQdY^W"_V"QYb"`QbdYS\Uc"gXUbU'"Qd"SUbdQY^"`_Y^dc"Q\_^W"dXU"gQfU'"QYb"`QbdYS\Uc"QbU"

S_]`bUccUT"Q^T'"Qd"_dXUb"`_Y^dc'"dXU"QYb"`QbdYS\Uc"QbU"c`bUQT"_ed)""

?YWebU"/0"Y\\ecdbQdUc"dg_"gQic"_V"TUcSbYRY^W"c_e^T)"LXU"R\eU"cUSdY_^"Qd"dXU"R_dd_]"cX_gc"Q^"

UhQ]`\U"_V"Q"S_]`bUccY_^"gQfU'"gYdX"QYb"`QbdYS\Uc"bU`bUcU^dUT"Y^"R\eU)"LXU"WbUU^"Qd"dXU"d_`"

_V"dXU"VYWebU"cX_gc"Q"dbQ^cfUbcU"gQfU)"8"dbQ^cfUbcU"gQfU"Yc"cY]Y\Qb"d_"Q"fYRbQdY^W"cdbY^W)"

OXY\U"c_e^T"T_Uc"^_d"`XicYSQ\\i"`b_`QWQdU"Qc"Q"dbQ^cfUbcU"gQfU'"dXU"dbQ^cfUbcU"gQfU"SQ^"RU"

ecUT"d_"TUcSbYRU"dXU"dg_"]QY^"`b_`UbdYUc"_V"gQfUc"Y^"WU^UbQ\5"Q]`\YdeTU"Q^T"gQfU\U^WdX)"

$

$

FIGURE 45: SOUND AS A WAVE 

B^"bUVUbU^SU"d_"c_e^T'"Q]`\YdeTU"Yc"gXQd"gU"`UbSUYfU"Qc"dXU"c_e^T"`bUccebU"\UfU\"_b"X_g"

\_eT"Q"c_ebSU"Yc)"LXU"XYWXUb"dXU"Q]`\YdeTU"_V"dXU"c_e^T"gQfU'"dXU"\_eTUb"Yd"Yc)"IXicYSQ\\i'"

c_e^T"Q]`\YdeTU"Yc"Q"]UQcebU"_V"dXU"UhdU^d"d_"gXYSX"dXU"QYb"`bUccebU'"TeU"d_"Q"c_e^T"gQfU'"

V\eSdeQdUc"QR_fU"Q^T"RU\_g"Qd]_c`XUbYS"`bUccebU)"B^"dUb]c"_V"dXU"S_]`bUccY_^"gQfU"cX_g^"

Y^"?YWebU"/0'"Q]`\YdeTU"Yc"Uh`bUccUT"Ri"X_g"S_]`bUccUT"_b"c`bUQT"_ed"dXU"QYb"`QbdYS\Uc"QbU"Qd"

dXU"fQbY_ec"`_Y^dc"Q\_^W"dXU"c_e^T"gQfU)"



51 

OQfU\U^WdX"Yc"dXU"TYcdQ^SU"RUdgUU^"dg_"]QhY]e]"S_]`bUccY_^"\_SQdY_^c"Y^"Q"c_e^T"gQfU)"

H^U"gQfU\U^WdX"Yc"_^U"S_]`\UdU"SiS\U"_V"dXU"c_e^T"gQfU)"OQfU\U^WdX"Yc"Y]`_bdQ^d"RUSQecU"

Yd"Yc"TYbUSd\i"bU\QdUT"d_"dXU"VbUaeU^Si"_V"dXU"c_e^T'"gXYSX"Yc"gXQd"dXU"Xe]Q^"UQb"`UbSUYfUc"Qc"

`YdSX)"K_e^T"gYdX"\_^WUb"gQfU\U^WdXc"QbU"\_gUb"Y^"VbUaeU^Si'"Q^T"cX_bdUb"gQfU\U^WdXc"QbU"

XYWXUb"Y^"VbUaeU^Si)"?bUaeU^Si"Yc"TUQ\d"gYdX"Y^"WbUQdUb"TU`dX"Y^"KUSdY_^"8)."k"K`USdbQ\"K_e^T"

EUfU\c)"

A.2 | SOUND PRESSURE LEVEL 

LXU"\UfU\"_V"Q"c_e^T"Yc"di`YSQ\\i"aeQ^dYVYUT"Ri"dXU"`bUccebU"Yd"UhUbdc)"LXU"QYb"`bUccebUc"Vb_]"

c_e^T"dXQd"Xe]Q^c"SQ^"XUQb"bQ^WU"Vb_]"-+"uIQ"d_"_fUb",+'+++'+++"uIQ)"B^"_bTUb"d_"cSQ\U"dXU"

bQ^WU"T_g^"Q^T"RUddUb"Q``b_hY]QdU"dXU"Xe]Q^"`UbSU`dY_^"_V"bU\QdYfU"\_eT^Ucc'"gU"ecU"Q"

\_WQbYdX]YS"cSQ\U"V_b"c_e^T"`bUccebU"\UfU\)"LXU"e^Yd"ecUT"V_b"dXU"\_WQbYdX]YS"cSQ\U"Yc"dXU"

TUSYRU\"%T9&)"

LXU"\_gUb"dXbUcX_\T"_V"Xe]Q^"XUQbY^W"Yc"+"T9"Qd",+++"Aj"Q^T"dXU"dXbUcX_\T"_V"`QY^"Yc"

Qb_e^T",.+"T9)"8"di`YSQ\"S_^fUbcQdY_^"Y^"Q"b__]"Yc"RUdgUU^!0+!Q^T!1+!T98!%qT98r!

Y^TYSQdUc"dXQd"dXUcU"\UfU\c"QbU"8(gUYWXdUT)"8(gUYWXdY^W"Yc"TYcSeccUT"Y^"KUSdY_^"8)."k"K`USdbQ\"

K_e^T"EUfU\c&)""

K_e^T"Yc"TYVVYSe\d"d_"TUcSbYRU"Y^"Y^TYfYTeQ\"Y^cdQ^dQ^U_ec"]UQcebU]U^dc'"gXYSX"WYfUc"dXU"

c_e^T"`bUccebU"\UfU\"Qd"Q^"UhQSd"]_]U^d"Y^"dY]U)"LXU"\UfU\"bUQTY^W"S_e\T"RU"1-"T9'"Red"Q"

cUS_^T"\QdUb"Yd"S_e\T"02"T9)"K_e^T"`bUccebU"\UfU\c"QbU"S_^cdQ^d\i"SXQ^WY^W)"Bd"Yc"V_b"dXYc"

bUQc_^"dXQd"Yd"]Q[Uc"cU^cU"d_"TUcSbYRU"c_e^T"\UfU\c"_fUb"dY]U)""

LQ[U"Qc"Q^"UhQ]`\U'"dXU"c_e^T"\UfU\c"]UQcebUT"_fUb"dY]U"cX_g^"Y^"?YWebU"/1)"B^cdQ^dQ^U_ec"

]UQcebU]U^dc"QbU"cX_g^"Qc"Q"bQWWUT"WbUi"\Y^U)"LXU"c_e^T"\UfU\c"dXQd"_SSeb"_fUb"dXYc"dY]U"

SQ^"RU"TUcSbYRUT"fUbRQ\\i'"Red"Yd"Yc"]eSX"UQcYUb"d_"TUcSbYRU"dXU"bUS_bTUT"\UfU\c"cdQdYcdYSQ\\i)"

LXYc"Yc"T_^U"ecY^W"Q"fQbYUdi"_V!q\UfU\cr!gXYSX!QbU!TUcSbYRUT!RU\_g)"

LMIN AND LMAX 

E]Y^"Q^T"E]Qh"QbU"cY]`\i"dXU"]Y^Y]e]"Q^T"]QhY]e]"c_e^T"\UfU\'"bUc`USdYfU\i'"]_^Yd_bUT"

_fUb!Q!`UbY_T!_V!dY]U)!G_dU!dXQd!q]QhY]e]r!Yc!^_d!dXU!cQ]U!Qc!q`UQ[r)!IUQ[!\UfU\c!XQfU!Q!

TYVVUbU^d"]UQ^Y^W'"gXYSX"Yc"]_bU"Q``\YSQR\U"d_"c_e^Tc"gXYSX"SQ^"SbUQdU"XUQbY^W"TQ]QWU'"

gXYSX"Yc"^_d"TUQ\d"gYdX"XUbU)"

PERCENTILE SOUND LEVEL - LN

E^"Yc"dXU"c_e^T"\UfU\"UhSUUTUT"^"`UbSU^d"_V"dXU"dY]U)"LXYc"di`U"_V"cdQdYcdYSQ\"c_e^T"\UfU\'"Q\c_"

cX_g^"Y^"?YWebU"/1'"WYfUc"ec"Y^V_b]QdY_^"QR_ed"dXU"TYcdbYRedY_^"_V"c_e^T"\UfU\c)"?_b"

UhQ]`\U'"dXU"E,+"Yc"dXU"c_e^T"\UfU\"dXQd"Yc"UhSUUTUT",+"`UbSU^d"_V"dXU"dY]U'"gXY\U"dXU"E4+"Yc"

dXU"c_e^T"\UfU\"UhSUUTUT"4+"`UbSU^d"_V"dXU"dY]U)"LXU"E0+"Yc"dXU"]UTYQ^"Q^T"Yc"UhSUUTUT"XQ\V"

dXU!dY]U)!!LXU!E4+!Yc!_VdU^!TUcSbYRUT!Qc!dXU!qbUcYTeQ\r!\UfU\'!TUcSbYRY^W!Q!S_^TYdY_^!gXU^!

]_cd"cX_bd(dUb]"S_^dQ]Y^QdY^W"c_ebSUc"QbU"bU]_fUT)""
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EQUIVALENT CONTINUOUS SOUND LEVEL - LEQ 

H^U"_V"dXU"]_cd"S_]]_^"gQic"_V"TUcSbYRY^W"^_YcU"\UfU\c"Yc"Y^"dUb]c"_V"dXU"UaeYfQ\U^d"

S_^dY^_ec"c_e^T"\UfU\"%EUa&)"LXU"EUa"Yc"dXU"QfUbQWU"_V"dXU"c_e^T">?5@@B?5"_fUb"Q^"U^dYbU"

]_^Yd_bY^W"`UbY_T"Q^T"Uh`bUccUT"Qc"Q"TUSYRU\5"
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Q^T"]_bU"VbUaeU^d"c_e^Tc)"?_b"UhQ]`\U'"Y^"?YWebU"/1'"dXU"E0+"%]UTYQ^&"Yc"QR_ed"/2"T9'"Red"

dXU"EUa"Yc"0."T9)"9USQecU"Yd"dU^Tc"d_"gUYWXd"dXU"XYWXUb"c_e^T"\UfU\c"Q^T"Yc"bU`bUcU^dQdYfU"_V"

c_e^T"dXQd"dQ[Uc"`\QSU"_fUb"dY]U'"dXU"EUa"Yc"dXU"]_cd"S_]]_^\i"ecUT"TUcSbY`d_b"Y^"^_YcU"

cdQ^TQbTc"Q^T"bUWe\QdY_^c)""

$

$

FIGURE 46:  EXAMPLE OF DESCRIPTIVE TERMS OF SOUND MEASUREMENT OVER TIME  

A.3 | SPECTRAL SOUND LEVELS 

8c"`bUfY_ec\i"cdQdUT'"VbUaeU^Si"Yc"Y^fUbcU\i"bU\QdUT"d_"gQfU\U^WdX)"LXU"e^Yd"ecUT"V_b"

VbUaeU^Si"Yc"SiS\Uc"`Ub"cUS_^T"_b"XUbdj"%Aj&)"LXU"bU\QdY_^cXY`"RUdgUU^"gQfU\U^WdX"Q^T"

VbUaeU^Si"Yc"TU`U^TU^d"_^"dXU"c`UUT"_V"c_e^T)""
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FIGURE 47: RELATIONSHIP BETWEEN FREQUENCY AND WAVELENGTH 
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XUQbY^W"Yc"TYfYTUT"Y^d_",+"cdQ^TQbTYjUT"_SdQfU"RQ^Tc5".,)0"Aj'"1."Aj'",-0"Aj'"-0+"Aj'"0++"

Aj'","[Aj'"-"[Aj'"/"[Aj'"3"[Aj'"Q^T",1"[Aj)"?_b"Q^Q\icUc"dXQd"bUaeYbU"UfU^"VebdXUb"

VbUaeU^Si"TUdQY\'"UQSX"_SdQfU"RQ^T"Yc"_VdU^"Rb_[U^"T_g^"Y^d_"`Qbdc'"ceSX"Qc",*."_SdQfU"

RQ^Tc)"

FREQUENCY WEIGHTING 

8c"`bUfY_ec\i"]U^dY_^UT'"c_e^T"`bUccebU"\UfU\c"QbU"Uh`bUccUT"Y^"dUb]c"_V"TUSYRU\c)"KY^SU"dXU"

Xe]Q^"UQb"Yc"^_d"cU^cYdYfU"d_"Q\\"VbUaeU^SYUc"UaeQ\\i'"c_]U"VbUaeU^SYUc'"TUc`YdU"RUY^W"dXU"

cQ]U"TUSYRU\"\UfU\'"cUU]"\_eTUb"dXQ^"_dXUbc)"?_b"UhQ]`\U'"Q"0++"Aj"d_^U"Qd"3+"T9"c_e^Tc"

\_eTUb"dXQ^"Q"1."Aj"d_^U"Qd"3+"T9)"?_b"dXYc"bUQc_^'"VbUaeU^Si"gUYWXdY^Wc"QbU"Q``\YUT"d_"

c_e^T"\UfU\c"%?YWebU"/3&)"LXU"]_cd"S_]]_^"gUYWXdY^W"cSQ\U"ecUT"Y^"U^fYb_^]U^dQ\"^_YcU"

Q^Q\icYc"Yc"dXU"8(gUYWXd'"gXYSX"]_bU"QSSebQdU\i"bU`bUcU^dc"dXU"cU^cYdYfYdi"_V"dXU"Xe]Q^"UQb"Qd"

\_g"d_"]_TUbQdU"c_e^T"U^UbWi)"8^"8(gUYWXdUT"c_e^T"\UfU\"Yc"eceQ\\i"TU^_dUT"gYdX"dXU"e^Yd"

T98"_b"T9%8&)""

LXU";(gUYWXdY^W"Yc"_VdU^"ecUT"V_b"XYWX(U^UbWi"c_e^Tc"ceSX"Qc"Uh`\_cY_^c)"Bd"gUYWXdc"\_g(

VbUaeU^Si"c_e^Tc"]_bU"dXQ^"dXU"8(gUYWXdY^W)"LXU"P(gUYWXdY^W"Yc"ecUT"d_"TUcYW^QdU"^_"

gUYWXdY^W)"

JUSU^d\i'"Q"^Ug"gUYWXdY^W"XQc"RUU^"`b_`_cUT"p"dXU"8Y"gUYWXdY^W),/"LXYc"Yc"dXU"8(gUYWXdUT"

c_e^T"\UfU\"gYdX"Q\\"c_e^T"QR_fU",'-0+"Aj"U\Y]Y^QdUT)"LXYc"gUYWXdY^W"Yc"Y^dU^TUT"d_"RU"ecUT"

d_"VY\dUb"_ed"RY_WU^YS"c_e^T"dXQd"_SSebc"Qd"XYWX"VbUaeU^SYUc'"ceSX"Qc"Y^cUSdc"Q^T"RYbTc)"

$

$

FIGURE 48:  SOUND WEIGHTING SCHEMES 
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A.4 | SOUND LEVEL METER RESPONSE 

8c"^_dUT"Y^"KUSdY_^"+)-'"c_e^T"\UfU\c"fQbi"_fUb"dY]U)"B^"VQSd'"dXU"fQbYQdY_^"Yc"c_"VQcd'"dXQd"_^U"

g_e\T"^_d"RU"QR\U"d_"bU\YQR\i"bUQT"dXU"\UfU\"_^"Q"c_e^T"\UfU\"]UdUb)"?_b"dXQd"bUQc_^'"dXU"\UfU\"

cX_g^"_^"c_e^T"\UfU\"]UdUbc"Yc"_VdU^"ceRZUSd"d_"Uh`_^U^dYQ\"dY]U"bUc`_^cU'"gXYSX"TQ]`U^c"

dXU"bUQTY^W"cX_gUT"_^"dXU"]UdUb"TYc`\Qi"d_"]Q[U"Yd"bUQTQR\U)"

LXUbU"QbU"dXbUU"bUc`_^cUc"QfQY\QR\U"_^"]_cd"c_e^T"\UfU\"]UdUbc5"c\_g'"VQcd'"Q^T"Y]`e\cU)"

LXUcU"\UfU\c"QbU"TU^_dUT"Qc"Ec'"EV'"Q^T"EY'"bUc`USdYfU\i)"LXUcU"]Qi"Q\c_"RU"TUcYW^QdUT"gYdX"Q"

gUYWXdY^W'"ceSX"Qc"E8V"V_b"8(gUYWXdUT"VQcd"pbUc`_^cU"\UfU\)"?Qcd"bUc`_^cU"XQc"Q"dY]U"

S_^cdQ^d"_V",-0"]c)"LXYc"bUc`_^cU"Yc"cY]Y\Qb"d_"dXU"bUc`_^cU"_V"dXU"Xe]Q^"UQb)"LXU"c\_g"

bUc`_^cU"XQc"Q"dY]U"S_^cdQ^d"_V","cUS_^T)"LXYc"Yc"_VdU^"ecUT"Y^"U^fYb_^]U^dQ\"^_YcU"

]UQcebU]U^d"Y^"dXQd"Yd"XQc"Q"c\_g"bYcU"Q^T"VQ\\"dY]U'"gXYSX"U\Y]Y^QdUc"fUbi"cX_bd"c`Y[Uc"Y^"

^_YcU"dXQd"QbU"^_d"bU\QdUT"d_"dXU"]UQcebU]U^d)"LXU"Y]`e\cU"bUc`_^cU"XQc"Q"fUbi"VQcd"bYcU"dY]U"

_V".0"]c"Q^T"Q"c\_g"TUSQi"dY]U"_V",)0"cUS_^Tc)"Bd"Yc"bQbU\i"ecUT"Y^"U^fYb_^]U^dQ\"^_YcU"

]UQcebU]U^dc'"Red"SQ^"RU"ecUT"gYdX"_dXUb"]UdbYSc"d_"UfQ\eQdU"dXU"Y]`e\cYfYdi"_V"Q"c_e^T"

UfU^d)"
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dXU"QSdeQ\"c_e^T"\UfU\"_fUb"dY]U"p"dXUi"QbU"cY]`\i"Q``\YUT"d_"dXU"QSdeQ\"c_e^T"\UfU\"d_"c\_g"

dXU"]UdUb"bUQTY^W)"K_'"Q^"Y^dUWbQdY_^"_V"VQcd'"c\_g'"_b"Y]`e\cU"c_e^T"\UfU\c"gY\\"^_d"WYfU"Q^"
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SQ^"RU"SQ\Se\QdUT"ecY^W"dXU"EUa"]UdbYS'"gXYSX"Yc"Y^TU`U^TU^d"_V"dXU"c_e^T"\UfU\"]UdUb"

bUc`_^cU"cUddY^W)"
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APPENDIX B:  SOUND SOURCE INFORMATION 

"

"

FIGURE 49:  SOUND SOURCE MAP 

TABLE 6:  SOUND PROPAGATION MODELING PARAMETERS 

Parameter Setting 

Ground Absorption Spectral for all sources, Mixed Ground (G=0.5) 

Atmospheric Attenuation Based on 10 Degrees Celsius, 70% Relative Humidity 

Reflections None 

Receiver Height 4 meters for residences, 1.5 meters for grid 

Search Distance 8,000 meters 

"
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APPENDIX C:  RECEIVER INFORMATION 

"

"

FIGURE 50:  RECEIVER LOCATIONS - NW QUADRANT 
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"

FIGURE 51:  RECEIVER LOCATIONS - NE QUADRANT 
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"

FIGURE 52:  RECEIVER LOCATIONS - SE QUADRANT 
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"

FIGURE 53:  RECEIVER LOCATIONS - SW QUADRANT 

"
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"
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"

TABLE 7:  DISCRETE RECEIVER RESULTS 

Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1 Nonparticipant 28 29 28 565302 162009 281 

2 Nonparticipant 28 29 28 565346 162021 280 

3 Nonparticipant 29 29 29 564913 162025 277 

4 Nonparticipant 26 27 26 567270 162033 280 

5 Nonparticipant 12 15 13 573540 162072 268 

6 Nonparticipant 19 21 20 572870 164055 264 

7 Nonparticipant 19 21 20 572875 164057 264 

8 Nonparticipant 12 14 12 574012 164066 263 

9 Nonparticipant 26 27 26 569638 164075 270 

10 Nonparticipant 16 18 16 573687 164088 262 

11 Nonparticipant 15 17 16 573290 164095 263 

12 Nonparticipant 25 27 25 569652 164117 269 

13 Nonparticipant 31 32 32 566374 164142 276 

14 Nonparticipant 30 31 30 568113 164294 274 

15 Nonparticipant 39 39 39 565125 166183 269 

16 Nonparticipant 45 45 45 563209 166205 264 

17 Nonparticipant 45 45 45 563209 166224 264 

18 Nonparticipant 45 45 45 563205 166243 264 

19 Nonparticipant 39 41 40 568046 166246 268 

20 Nonparticipant 25 27 25 571374 166260 261 

21 Nonparticipant 25 27 25 571288 166262 261 

22 Nonparticipant 25 26 25 571375 166267 261 

23 Nonparticipant 45 45 45 563201 166278 265 

24 Nonparticipant 45 45 45 563212 166301 266 

25 Nonparticipant 27 29 27 570687 167629 260 

26 Nonparticipant 28 29 28 570470 167631 260 

27 Nonparticipant 27 29 27 570665 167643 260 

28 Nonparticipant 45 45 46 563272 167646 261 

29 Nonparticipant 39 40 40 566514 167662 263 

30 Nonparticipant 39 40 39 566381 167688 263 

31 Nonparticipant 39 40 39 566501 167694 263 

32 Nonparticipant 33 34 33 567899 169177 259 

33 Nonparticipant 28 29 28 570423 169177 261 

34 Nonparticipant 29 30 30 569734 169180 258 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

35 Nonparticipant 31 32 31 568863 169183 257 

36 Nonparticipant 39 39 39 562518 169186 258 

37 Nonparticipant 28 29 28 570442 169187 260 

38 Nonparticipant 36 36 36 567259 169196 256 

39 Nonparticipant 39 39 39 566614 169201 259 

40 Nonparticipant 26 27 26 572866 170447 253 

41 Nonparticipant 29 30 29 570749 170453 256 

42 Nonparticipant 29 30 29 570743 170454 256 

43 Nonparticipant 42 42 42 566319 170491 253 

44 Nonparticipant 26 27 26 572859 170516 253 

45 Nonparticipant 26 27 26 572722 170532 253 

46 Nonparticipant 26 27 26 572726 170532 253 

47 Nonparticipant 24 25 24 572374 170534 252 

48 Nonparticipant 25 26 25 572502 170543 252 

49 Nonparticipant 30 31 30 569842 170549 251 

50 Nonparticipant 26 28 27 572301 170555 254 

51 Nonparticipant 30 32 31 571667 171766 249 

52 Nonparticipant 31 32 31 561860 171774 251 

53 Nonparticipant 31 32 31 561849 171782 251 

54 Nonparticipant 35 36 35 564099 171789 253 

55 Nonparticipant 32 33 32 562382 171789 250 

56 Nonparticipant 40 41 40 565859 171789 249 

57 Nonparticipant 32 33 32 562380 171793 250 

58 Nonparticipant 32 33 32 570760 171846 251 

59 Nonparticipant 32 33 32 568164 171865 252 

60 Nonparticipant 32 33 33 568172 171868 252 

61 Nonparticipant 34 35 34 564769 173099 249 

62 Nonparticipant 37 38 37 571430 173099 249 

63 Nonparticipant 34 35 34 564750 173148 249 

64 Nonparticipant 32 33 32 572524 173150 248 

65 Nonparticipant 32 33 32 572570 173155 248 

66 Nonparticipant 34 35 34 572116 173157 249 

67 Nonparticipant 32 34 33 572353 173157 250 

68 Nonparticipant 32 33 33 572417 173157 250 

69 Nonparticipant 40 42 41 571016 173165 251 

70 Nonparticipant 39 41 40 571519 173931 248 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

71 Nonparticipant 39 41 40 571523 173934 248 

72 Nonparticipant 35 36 35 564886 173939 247 

73 Nonparticipant 36 37 36 565010 173973 247 

74 Nonparticipant 36 36 36 568260 173995 243 

75 Nonparticipant 42 43 42 569774 174001 246 

76 Nonparticipant 42 43 42 569767 174008 246 

77 Nonparticipant 42 44 43 569812 174023 247 

78 Nonparticipant 38 39 39 567848 174806 245 

79 Nonparticipant 41 43 42 566350 174812 245 

80 Nonparticipant 42 43 43 569818 174814 245 

81 Nonparticipant 37 38 38 567141 174815 244 

82 Nonparticipant 39 40 39 566668 174819 246 

83 Nonparticipant 37 38 38 566983 174819 245 

84 Nonparticipant 43 44 44 569967 174819 245 

85 Nonparticipant 43 44 44 569992 174820 245 

86 Nonparticipant 43 43 43 569914 174822 245 

87 Nonparticipant 43 44 44 570015 174826 245 

88 Nonparticipant 43 44 43 569944 174828 245 

89 Nonparticipant 40 42 41 566450 174849 246 

90 Nonparticipant 39 39 39 567433 176492 243 

91 Nonparticipant 41 42 42 565527 176507 243 

92 Nonparticipant 40 42 41 565427 176509 243 

93 Nonparticipant 41 42 42 565530 176515 243 

94 Nonparticipant 41 42 41 565427 176520 243 

95 Nonparticipant 31 32 32 563897 176526 242 

96 Nonparticipant 31 32 32 563902 176533 242 

97 Nonparticipant 43 43 43 566615 176562 242 

98 Nonparticipant 43 44 44 565694 176562 246 

99 Nonparticipant 43 44 44 566571 176566 242 

100 Nonparticipant 40 42 41 565376 176567 244 

101 Nonparticipant 40 41 40 565291 176571 244 

102 Nonparticipant 32 33 33 564067 176576 243 

103 Nonparticipant 36 36 36 569931 177579 235 

104 Nonparticipant 36 36 36 569928 177544 235 

105 Nonparticipant 36 36 36 569926 177500 235 

106 Nonparticipant 36 37 37 569926 177439 236 

107 Nonparticipant 36 36 36 569961 177469 236 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

108 Nonparticipant 36 36 36 570002 177500 236 

109 Nonparticipant 36 36 36 570046 177531 235 

110 Nonparticipant 36 36 36 569764 177602 236 

111 Nonparticipant 36 36 36 569764 177641 236 

112 Nonparticipant 35 36 36 569767 177677 237 

113 Nonparticipant 35 35 35 569769 177720 237 

114 Nonparticipant 35 35 35 569769 177753 237 

115 Nonparticipant 35 35 35 569769 177805 237 

116 Nonparticipant 29 29 29 564662 161894 280 

117 Nonparticipant 29 30 29 564541 162016 277 

118 Nonparticipant 27 28 27 573478 177627 242 

119 Nonparticipant 27 28 27 573530 177634 243 

120 Nonparticipant 27 28 27 573553 177641 243 

121 Nonparticipant 27 28 27 573616 177646 242 

122 Nonparticipant 26 27 26 573649 177645 243 

123 Nonparticipant 26 27 27 573688 177653 242 

124 Nonparticipant 26 27 27 573733 177660 242 

125 Nonparticipant 27 28 27 573671 177592 242 

126 Nonparticipant 27 28 27 573373 177881 240 

127 Nonparticipant 27 28 27 573358 177887 239 

128 Nonparticipant 27 27 27 573341 177889 239 

129 Nonparticipant 27 27 27 573320 177893 239 

130 Nonparticipant 26 27 27 573307 177889 239 

131 Nonparticipant 32 33 32 571376 177705 232 

132 Nonparticipant 32 33 32 571384 177726 233 

133 Nonparticipant 32 33 32 571389 177755 234 

134 Nonparticipant 32 32 32 571391 177784 234 

135 Nonparticipant 31 32 32 571374 177860 233 

136 Nonparticipant 31 32 31 571381 177926 233 

137 Nonparticipant 31 31 31 571389 177971 232 

138 Nonparticipant 31 32 31 571416 178011 233 

139 Nonparticipant 31 31 31 571455 178064 233 

140 Nonparticipant 31 31 31 571503 178071 233 

141 Nonparticipant 31 31 31 571509 178043 233 

142 Nonparticipant 31 31 31 571500 178020 233 

143 Nonparticipant 31 32 31 571498 177976 233 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

144 Nonparticipant 24 25 24 553802 176266 220 

145 Nonparticipant 24 25 24 553719 176257 220 

146 Nonparticipant 24 25 24 553721 176306 220 

147 Nonparticipant 24 25 24 553724 176317 220 

148 Nonparticipant 24 25 24 553733 176339 220 

149 Nonparticipant 23 25 24 553737 176353 220 

150 Nonparticipant 23 25 24 554076 176387 220 

151 Nonparticipant 23 25 24 554109 176395 220 

152 Nonparticipant 23 25 24 554141 176383 220 

153 Nonparticipant 23 25 24 554171 176380 221 

154 Nonparticipant 23 25 24 554197 176381 220 

155 Nonparticipant 23 24 23 554180 176506 220 

156 Nonparticipant 23 24 23 554182 176544 219 

157 Nonparticipant 22 23 22 552951 176699 215 

158 Nonparticipant 22 23 22 553011 176697 215 

159 Nonparticipant 21 23 21 553049 176703 216 

160 Nonparticipant 22 23 23 553096 176701 216 

161 Nonparticipant 21 23 22 553151 176709 216 

162 Nonparticipant 23 24 23 553191 176697 215 

163 Nonparticipant 23 24 23 553247 176699 215 

164 Nonparticipant 23 24 23 553297 176699 215 

165 Nonparticipant 23 24 23 553336 176704 215 

166 Nonparticipant 23 24 23 553402 176699 215 

167 Nonparticipant 23 24 23 553467 176690 216 

168 Nonparticipant 22 24 23 553519 176697 216 

169 Nonparticipant 21 22 21 553566 176698 216 

170 Nonparticipant 19 20 19 558109 177570 227 

171 Nonparticipant 20 22 21 558142 177607 227 

172 Nonparticipant 20 22 21 558163 177635 227 

173 Nonparticipant 21 22 21 558241 177581 227 

174 Nonparticipant 20 22 21 558186 177545 227 

175 Nonparticipant 21 22 21 558132 177512 226 

176 Nonparticipant 19 21 20 557988 177485 227 

177 Nonparticipant 18 19 18 557842 177364 227 

178 Nonparticipant 18 20 19 557803 177344 226 

179 Nonparticipant 19 20 19 557884 177403 227 

180 Nonparticipant 20 22 21 558155 177299 228 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

181 Nonparticipant 20 22 21 557612 177151 228 

182 Nonparticipant 22 24 23 560159 177955 232 

183 Nonparticipant 34 34 34 568615 178158 241 

184 Nonparticipant 34 34 34 568652 178157 242 

185 Nonparticipant 34 34 34 568289 178292 241 

186 Nonparticipant 34 34 34 568227 178273 241 

187 Nonparticipant 34 35 35 567928 178210 240 

188 Nonparticipant 34 34 34 569385 178145 241 

189 Nonparticipant 34 34 34 569318 178085 240 

190 Nonparticipant 33 34 34 568693 178165 240 

191 Nonparticipant 34 34 34 568291 178247 241 

192 Nonparticipant 34 34 34 568306 178197 240 

193 Nonparticipant 34 35 34 570907 177468 239 

194 Nonparticipant 34 34 34 570903 177481 239 

195 Nonparticipant 34 34 34 570902 177514 238 

196 Nonparticipant 32 32 32 570666 178199 234 

197 Nonparticipant 32 32 32 570666 178190 234 

198 Nonparticipant 32 32 32 570665 178162 234 

199 Nonparticipant 32 32 32 570665 178137 234 

200 Nonparticipant 32 32 32 570663 178117 235 

201 Nonparticipant 32 32 32 570660 178077 236 

202 Nonparticipant 32 32 32 570648 178073 235 

203 Nonparticipant 32 32 32 570592 178078 233 

204 Nonparticipant 32 33 32 570573 178079 233 

205 Nonparticipant 32 33 33 570539 178080 233 

206 Nonparticipant 32 33 32 570513 178080 233 

207 Nonparticipant 32 33 33 570484 178078 234 

208 Nonparticipant 32 33 33 570452 178075 235 

209 Nonparticipant 26 27 26 571726 179677 231 

210 Nonparticipant 26 27 26 571726 179711 231 

211 Nonparticipant 26 27 26 571726 179796 231 

212 Nonparticipant 25 26 26 571757 179929 230 

213 Nonparticipant 25 26 26 571779 180014 229 

214 Nonparticipant 25 26 25 571792 180118 229 

215 Nonparticipant 25 26 25 571805 180171 229 

216 Nonparticipant 25 26 25 571767 180196 229 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

217 Nonparticipant 25 26 25 571672 180181 229 

218 Nonparticipant 25 26 25 571622 180187 230 

219 Nonparticipant 25 26 25 571575 180190 230 

220 Nonparticipant 25 26 26 571493 180190 230 

221 Nonparticipant 25 26 26 571433 180190 230 

222 Nonparticipant 30 30 30 571467 178382 233 

223 Nonparticipant 29 30 30 570932 178779 235 

224 Nonparticipant 30 30 30 570901 178754 236 

225 Nonparticipant 30 30 30 570885 178738 236 

226 Nonparticipant 30 30 30 570825 178706 236 

227 Nonparticipant 30 30 30 570803 178688 236 

228 Nonparticipant 30 31 30 570765 178672 236 

229 Nonparticipant 30 31 30 570724 178643 236 

230 Nonparticipant 30 31 31 570686 178609 237 

231 Nonparticipant 30 31 31 570661 178587 236 

232 Nonparticipant 31 31 31 570636 178558 236 

233 Nonparticipant 31 31 31 570630 178546 236 

234 Nonparticipant 30 31 31 570604 178514 234 

235 Nonparticipant 22 24 23 558354 176647 233 

236 Nonparticipant 21 22 21 558309 176645 232 

237 Nonparticipant 22 23 22 558268 176654 231 

238 Nonparticipant 22 24 23 558184 176642 231 

239 Nonparticipant 21 23 22 558082 176653 232 

240 Nonparticipant 22 23 22 558006 176624 233 

241 Nonparticipant 22 23 22 557942 176628 232 

242 Nonparticipant 18 20 18 557730 176634 229 

243 Nonparticipant 20 22 21 557684 176638 230 

244 Nonparticipant 21 22 21 557619 176627 230 

245 Nonparticipant 20 22 21 557672 176538 231 

246 Nonparticipant 18 19 18 557549 177107 226 

247 Nonparticipant 19 21 20 557501 177049 228 

248 Nonparticipant 26 27 26 553576 175421 220 

249 Nonparticipant 26 27 26 553575 175473 219 

250 Nonparticipant 25 26 25 553498 175461 220 

251 Nonparticipant 27 28 27 552797 175257 219 

252 Nonparticipant 27 29 28 552191 175058 217 

253 Nonparticipant 28 29 28 552306 174887 219 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

254 Nonparticipant 28 29 28 552147 175058 217 

255 Nonparticipant 27 28 28 552111 175106 216 

256 Nonparticipant 28 29 28 552072 175059 216 

257 Nonparticipant 28 29 28 552010 175060 216 

258 Nonparticipant 28 29 28 551915 175053 216 

259 Nonparticipant 28 29 28 551849 175039 216 

260 Nonparticipant 28 29 28 551784 175014 216 

261 Nonparticipant 30 31 30 556696 173215 242 

262 Nonparticipant 30 31 30 556238 173009 244 

263 Nonparticipant 30 31 31 556248 173020 244 

264 Nonparticipant 30 31 30 556248 173042 244 

265 Nonparticipant 30 31 30 556251 173061 243 

266 Nonparticipant 29 30 29 556213 173085 242 

267 Nonparticipant 29 30 30 556180 173093 241 

268 Nonparticipant 29 30 29 556164 173096 241 

269 Nonparticipant 29 29 29 556147 173103 240 

270 Nonparticipant 29 29 29 556142 173103 240 

271 Nonparticipant 29 30 30 556200 173022 243 

272 Nonparticipant 30 31 30 556204 173011 243 

273 Nonparticipant 30 31 30 556225 173002 243 

274 Nonparticipant 35 36 35 553969 171821 234 

275 Nonparticipant 32 33 32 555027 172433 242 

276 Nonparticipant 32 32 32 554980 172451 240 

277 Nonparticipant 32 33 33 554802 172311 241 

278 Nonparticipant 32 33 33 554724 172264 241 

279 Nonparticipant 33 33 33 555145 172145 242 

280 Nonparticipant 33 33 33 555135 172082 242 

281 Nonparticipant 33 34 33 555144 172024 242 

282 Nonparticipant 33 34 33 555143 171952 242 

283 Nonparticipant 33 34 34 555128 171896 241 

284 Nonparticipant 33 34 34 555095 171880 241 

285 Nonparticipant 33 34 34 554982 171888 241 

286 Nonparticipant 34 35 34 558822 170195 249 

287 Nonparticipant 34 35 34 558914 170212 250 

288 Nonparticipant 34 35 34 558837 170015 251 

289 Nonparticipant 33 34 33 559295 170240 251 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

290 Nonparticipant 33 33 33 559448 170095 253 

291 Nonparticipant 32 33 32 560114 170118 254 

292 Nonparticipant 32 33 32 560105 170204 253 

293 Nonparticipant 32 32 32 560032 170325 252 

294 Nonparticipant 31 32 31 560094 170368 250 

295 Nonparticipant 31 32 31 560099 170797 253 

296 Nonparticipant 31 31 31 560441 170187 252 

297 Nonparticipant 33 34 33 560021 169793 256 

298 Nonparticipant 33 34 34 560021 169390 256 

299 Nonparticipant 36 37 36 560045 167057 257 

300 Nonparticipant 37 37 37 559950 166886 259 

301 Nonparticipant 36 37 36 560052 166883 259 

302 Nonparticipant 36 36 36 559754 167154 260 

303 Nonparticipant 36 36 36 559403 167031 258 

304 Nonparticipant 36 36 36 559340 167023 258 

305 Nonparticipant 40 40 40 558410 167174 254 

306 Nonparticipant 42 42 42 558351 167549 256 

307 Nonparticipant 46 46 46 557406 167057 256 

308 Nonparticipant 44 44 44 557748 166949 252 

309 Nonparticipant 43 43 43 556800 167023 255 

310 Nonparticipant 34 35 34 559138 163683 269 

311 Nonparticipant 34 35 34 559161 163604 270 

312 Nonparticipant 34 34 34 559137 163604 270 

313 Nonparticipant 34 34 34 559099 163611 270 

314 Nonparticipant 33 34 33 558818 163706 265 

315 Nonparticipant 31 31 31 557954 163673 268 

316 Nonparticipant 30 30 30 557920 163670 267 

317 Nonparticipant 30 31 30 557891 163667 266 

318 Nonparticipant 27 28 27 556868 162506 267 

319 Nonparticipant 25 25 24 556929 162641 265 

320 Nonparticipant 28 28 28 556995 162674 267 

321 Nonparticipant 27 28 27 556741 162588 266 

322 Nonparticipant 27 28 27 556740 162549 266 

323 Nonparticipant 27 27 27 556760 162497 267 

324 Nonparticipant 27 28 27 556742 162435 268 

325 Nonparticipant 26 27 26 556746 162385 267 

326 Nonparticipant 27 27 27 556689 162261 269 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

327 Nonparticipant 26 27 26 556447 162061 270 

328 Nonparticipant 26 27 26 556495 162064 269 

329 Nonparticipant 26 27 26 556537 162067 270 

330 Nonparticipant 24 25 24 556550 161712 271 

331 Nonparticipant 24 25 24 556550 161725 271 

332 Nonparticipant 22 23 23 556551 161744 271 

333 Nonparticipant 21 22 22 556522 161742 271 

334 Nonparticipant 21 22 21 556500 161749 270 

335 Nonparticipant 21 22 21 556475 161752 270 

336 Nonparticipant 23 24 23 556458 161752 270 

337 Nonparticipant 24 25 24 556454 161786 271 

338 Nonparticipant 24 24 24 556466 161785 271 

339 Nonparticipant 23 24 23 556413 161795 270 

340 Nonparticipant 21 21 21 556345 161790 269 

341 Nonparticipant 25 26 25 556233 161743 269 

342 Nonparticipant 25 26 25 556233 161716 269 

343 Nonparticipant 19 21 20 556585 178213 218 

344 Nonparticipant 19 21 19 556733 178206 218 

345 Nonparticipant 19 21 20 557008 178189 220 

346 Nonparticipant 19 21 20 557215 178200 220 

347 Nonparticipant 28 29 29 563146 176898 242 

348 Nonparticipant 35 35 35 567383 178384 241 

349 Nonparticipant 31 31 31 567129 179463 239 

350 Nonparticipant 31 32 31 567073 179461 239 

351 Nonparticipant 31 31 31 566984 179513 238 

352 Nonparticipant 29 30 30 566841 179477 237 

353 Nonparticipant 30 30 30 566754 179470 237 

354 Nonparticipant 32 32 32 566737 179393 240 

355 Nonparticipant 32 32 32 566785 179405 240 

356 Nonparticipant 24 25 24 561778 178340 231 

357 Nonparticipant 23 25 24 561212 178311 232 

358 Nonparticipant 19 21 20 557637 178279 221 

359 Nonparticipant 19 20 19 557687 178246 222 

360 Nonparticipant 19 21 20 557745 178216 221 

361 Nonparticipant 19 20 19 557535 178255 221 

362 Nonparticipant 19 21 20 557571 178321 221 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

363 Nonparticipant 18 20 19 557372 178417 220 

364 Nonparticipant 18 20 19 556997 178921 218 

365 Nonparticipant 14 16 15 556961 178974 217 

366 Nonparticipant 17 19 18 556901 179162 220 

367 Nonparticipant 17 19 18 556847 179257 220 

368 Nonparticipant 16 17 16 556806 179315 218 

369 Nonparticipant 26 27 27 549358 173377 215 

370 Nonparticipant 18 20 19 547181 173454 213 

371 Nonparticipant 21 22 21 547351 173011 214 

372 Nonparticipant 21 23 22 547583 172615 214 

373 Nonparticipant 22 23 22 547603 172536 214 

374 Nonparticipant 22 23 22 547536 172539 214 

375 Nonparticipant 14 15 14 570293 160978 273 

376 Nonparticipant 5 7 5 573452 160993 260 

377 Nonparticipant 22 23 22 566367 161027 283 

378 Nonparticipant 5 7 5 573667 161050 266 

379 Nonparticipant 8 10 8 572330 161114 271 

380 Nonparticipant 21 23 21 569903 161149 278 

381 Nonparticipant 26 27 26 566942 161906 282 

382 Nonparticipant 24 25 24 568666 161908 278 

383 Nonparticipant 24 25 24 567341 161924 280 

384 Nonparticipant 24 26 24 568652 161926 278 

385 Nonparticipant 24 25 24 567329 161936 280 

386 Nonparticipant 19 20 19 571358 161942 276 

387 Nonparticipant 20 21 20 571006 161943 277 

388 Nonparticipant 22 24 23 570197 163208 272 

389 Nonparticipant 24 25 24 570225 163214 272 

390 Nonparticipant 23 25 23 570694 163281 270 

391 Nonparticipant 13 15 13 573625 162501 265 

392 Nonparticipant 22 23 22 570007 162620 272 

393 Nonparticipant 13 15 13 573501 162624 266 

394 Nonparticipant 26 27 26 568001 162664 277 

395 Nonparticipant 26 27 26 568007 162675 277 

396 Nonparticipant 26 27 26 568004 162723 277 

397 Nonparticipant 26 27 26 568005 162736 276 

398 Nonparticipant 9 10 9 573619 162752 265 

399 Nonparticipant 27 28 27 567950 163535 278 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

400 Nonparticipant 30 31 30 566086 163566 276 

401 Nonparticipant 27 28 27 568881 163587 271 

402 Nonparticipant 27 28 27 567925 163593 277 

403 Nonparticipant 29 30 29 567411 163629 276 

404 Nonparticipant 28 29 28 567030 163638 277 

405 Nonparticipant 32 33 33 565058 163698 276 

406 Nonparticipant 32 32 32 565409 163718 278 

407 Nonparticipant 32 33 32 565403 163734 278 

408 Nonparticipant 24 25 24 570482 163751 269 

409 Nonparticipant 24 26 25 570509 163856 269 

410 Nonparticipant 26 27 26 569638 163870 270 

411 Nonparticipant 33 35 33 567929 165155 270 

412 Nonparticipant 44 44 44 563243 165172 266 

413 Nonparticipant 27 28 27 570206 165193 267 

414 Nonparticipant 27 28 27 570197 165196 267 

415 Nonparticipant 34 36 35 567079 165218 269 

416 Nonparticipant 27 29 28 569986 165218 264 

417 Nonparticipant 34 36 35 567364 165233 270 

418 Nonparticipant 24 26 25 570947 165245 262 

419 Nonparticipant 27 28 27 570057 165255 264 

420 Nonparticipant 36 36 36 564822 164459 274 

421 Nonparticipant 20 22 21 572607 164477 265 

422 Nonparticipant 12 14 12 574393 164557 259 

423 Nonparticipant 34 34 34 565622 164575 273 

424 Nonparticipant 25 26 25 570741 164667 264 

425 Nonparticipant 25 26 25 570768 164750 265 

426 Nonparticipant 31 32 31 567699 164773 272 

427 Nonparticipant 25 26 25 570777 164792 266 

428 Nonparticipant 31 33 32 568178 164855 272 

429 Nonparticipant 25 26 25 570811 164880 266 

430 Nonparticipant 25 26 25 570826 164922 267 

431 Nonparticipant 25 26 25 570846 164954 267 

432 Nonparticipant 25 27 26 570678 164962 265 

433 Nonparticipant 25 26 25 570855 164978 267 

434 Nonparticipant 15 18 16 574257 164988 258 

435 Nonparticipant 16 18 17 574281 165633 257 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

436 Nonparticipant 35 37 36 568120 165640 267 

437 Nonparticipant 41 42 41 567326 165938 266 

438 Nonparticipant 40 42 41 567543 165941 267 

439 Nonparticipant 40 42 41 567531 165949 267 

440 Nonparticipant 30 31 30 569464 165952 265 

441 Nonparticipant 40 42 41 567640 165955 267 

442 Nonparticipant 40 42 41 567648 165957 267 

443 Nonparticipant 38 40 38 567973 165957 268 

444 Nonparticipant 41 43 41 567456 165958 267 

445 Nonparticipant 46 45 46 563897 166823 267 

446 Nonparticipant 46 45 46 563643 166840 263 

447 Nonparticipant 45 45 45 563209 166842 260 

448 Nonparticipant 45 46 46 563115 166854 260 

449 Nonparticipant 45 45 46 563243 166891 260 

450 Nonparticipant 29 31 30 569729 166915 262 

451 Nonparticipant 46 45 46 563202 166918 260 

452 Nonparticipant 29 31 30 569734 166927 263 

453 Nonparticipant 24 25 24 571518 166936 257 

454 Nonparticipant 20 22 21 572821 166473 256 

455 Nonparticipant 19 21 20 574306 167313 254 

456 Nonparticipant 19 21 20 574303 167318 254 

457 Nonparticipant 45 45 45 564815 167418 265 

458 Nonparticipant 45 45 45 564821 167419 265 

459 Nonparticipant 29 31 30 569767 168464 259 

460 Nonparticipant 24 26 25 572171 168482 256 

461 Nonparticipant 21 23 21 574272 168502 251 

462 Nonparticipant 41 42 42 562714 168525 261 

463 Nonparticipant 42 42 42 562812 168530 260 

464 Nonparticipant 41 42 42 562717 168546 261 

465 Nonparticipant 26 28 27 571279 168551 258 

466 Nonparticipant 29 31 30 569764 168552 258 

467 Nonparticipant 21 23 22 574272 168558 251 

468 Nonparticipant 29 30 29 569758 168059 260 

469 Nonparticipant 38 39 38 566524 168069 260 

470 Nonparticipant 29 30 29 569759 168073 260 

471 Nonparticipant 29 30 29 569758 168084 260 

472 Nonparticipant 24 25 24 572045 168095 257 
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ID 
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Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

473 Nonparticipant 24 26 25 572065 168111 256 

474 Nonparticipant 25 27 26 571845 168120 256 

475 Nonparticipant 26 28 26 571474 168757 258 

476 Nonparticipant 25 27 25 571479 168758 258 

477 Nonparticipant 25 26 25 571479 168774 257 

478 Nonparticipant 26 28 27 571397 168777 258 

479 Nonparticipant 25 26 25 572272 168782 255 

480 Nonparticipant 26 28 27 571419 168789 258 

481 Nonparticipant 26 28 26 571464 168791 258 

482 Nonparticipant 26 28 26 571454 168795 258 

483 Nonparticipant 26 27 26 571448 168796 258 

484 Nonparticipant 28 29 28 569777 168826 255 

485 Nonparticipant 25 27 25 572176 168875 255 

486 Nonparticipant 25 26 25 572321 168919 255 

487 Nonparticipant 26 27 26 571752 168939 256 

488 Nonparticipant 20 21 20 574206 168962 250 

489 Nonparticipant 28 29 28 569724 169004 254 

490 Nonparticipant 29 30 29 569720 169031 255 

491 Nonparticipant 29 30 29 569817 169335 258 

492 Nonparticipant 27 29 28 570949 169335 260 

493 Nonparticipant 25 27 25 572389 169367 255 

494 Nonparticipant 29 30 29 569905 169383 259 

495 Nonparticipant 29 30 29 569782 169422 258 

496 Nonparticipant 22 24 22 574247 169444 251 

497 Nonparticipant 29 30 29 569781 169492 257 

498 Nonparticipant 29 30 29 570044 169246 260 

499 Nonparticipant 24 25 24 572536 169248 254 

500 Nonparticipant 29 30 29 570081 169253 260 

501 Nonparticipant 39 39 39 562561 169255 258 

502 Nonparticipant 33 34 33 567948 169255 259 

503 Nonparticipant 43 44 43 563139 169255 256 

504 Nonparticipant 39 40 40 562663 169257 258 

505 Nonparticipant 39 40 39 562616 169257 258 

506 Nonparticipant 37 38 37 562125 169261 257 

507 Nonparticipant 42 43 42 563074 169263 255 

508 Nonparticipant 22 24 23 574183 169897 250 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

509 Nonparticipant 29 30 29 569950 169945 255 

510 Nonparticipant 27 28 27 571551 169960 256 

511 Nonparticipant 27 28 27 571508 169964 256 

512 Nonparticipant 21 23 21 574163 170018 250 

513 Nonparticipant 28 29 28 571281 170075 256 

514 Nonparticipant 45 45 45 564275 170110 256 

515 Nonparticipant 44 44 45 564100 170110 257 

516 Nonparticipant 32 33 33 568156 171357 248 

517 Nonparticipant 32 33 32 568072 171367 247 

518 Nonparticipant 32 33 33 568147 171386 248 

519 Nonparticipant 32 33 33 568153 171386 248 

520 Nonparticipant 33 33 33 568063 171417 247 

521 Nonparticipant 33 33 33 568057 171419 247 

522 Nonparticipant 30 31 30 571668 171551 249 

523 Nonparticipant 30 32 31 571393 171567 250 

524 Nonparticipant 27 28 27 573244 171570 248 

525 Nonparticipant 31 32 31 570862 171583 250 

526 Nonparticipant 27 28 27 572111 170686 258 

527 Nonparticipant 26 27 26 572887 170717 250 

528 Nonparticipant 26 27 26 572959 170778 250 

529 Nonparticipant 40 40 40 566507 170808 250 

530 Nonparticipant 26 28 26 572555 170943 250 

531 Nonparticipant 35 35 35 562898 170962 255 

532 Nonparticipant 36 36 36 563186 171007 256 

533 Nonparticipant 32 33 32 570014 171649 252 

534 Nonparticipant 31 32 31 561946 171649 251 

535 Nonparticipant 31 32 32 561943 171651 251 

536 Nonparticipant 32 33 32 569959 171653 252 

537 Nonparticipant 32 33 32 570024 171654 251 

538 Nonparticipant 32 33 32 570243 171656 250 

539 Nonparticipant 32 33 32 569968 171658 252 

540 Nonparticipant 41 42 41 565044 171661 253 

541 Nonparticipant 32 33 33 562538 171661 250 

542 Nonparticipant 32 33 33 562534 171664 250 

543 Nonparticipant 34 34 34 567534 171674 247 

544 Nonparticipant 35 37 36 569876 172555 250 

545 Nonparticipant 34 35 35 566646 172559 249 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

546 Nonparticipant 35 36 35 564939 172595 247 

547 Nonparticipant 36 37 36 569861 172596 250 

548 Nonparticipant 35 36 35 564929 172598 247 

549 Nonparticipant 36 37 36 569892 172636 250 

550 Nonparticipant 27 29 28 573618 172655 249 

551 Nonparticipant 34 35 35 566643 172663 248 

552 Nonparticipant 34 35 35 566639 172667 248 

553 Nonparticipant 34 35 34 566641 172706 248 

554 Nonparticipant 27 29 28 573579 172707 249 

555 Nonparticipant 33 35 34 569765 172175 252 

556 Nonparticipant 33 35 34 569768 172176 252 

557 Nonparticipant 33 35 34 569847 172193 252 

558 Nonparticipant 33 34 34 569892 172194 250 

559 Nonparticipant 34 35 34 569864 172312 249 

560 Nonparticipant 34 35 34 569845 172315 250 

561 Nonparticipant 35 36 36 564699 172360 249 

562 Nonparticipant 35 36 36 564703 172363 249 

563 Nonparticipant 35 36 36 564701 172394 249 

564 Nonparticipant 35 36 35 564592 172399 248 

565 Nonparticipant 37 39 38 571107 172916 251 

566 Nonparticipant 30 32 31 563392 172924 249 

567 Nonparticipant 31 32 31 563442 172924 251 

568 Nonparticipant 38 39 38 569890 172938 249 

569 Nonparticipant 38 39 38 569892 172944 249 

570 Nonparticipant 33 34 33 572082 172954 248 

571 Nonparticipant 34 34 34 567653 172960 248 

572 Nonparticipant 34 34 34 567691 172964 247 

573 Nonparticipant 34 34 34 567728 172964 247 

574 Nonparticipant 35 36 35 566639 172966 248 

575 Nonparticipant 27 28 27 573734 172967 247 

576 Nonparticipant 38 39 38 569854 172974 250 

577 Nonparticipant 28 29 28 573680 172983 249 

578 Nonparticipant 28 29 28 573660 172993 249 

579 Nonparticipant 32 33 32 572497 173030 248 

580 Nonparticipant 33 34 33 572165 173031 249 

581 Nonparticipant 30 31 31 562904 173330 248 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

582 Nonparticipant 37 38 37 565808 173331 249 

583 Nonparticipant 36 37 36 565409 173335 249 

584 Nonparticipant 36 38 37 565703 173337 250 

585 Nonparticipant 36 38 37 565638 173340 250 

586 Nonparticipant 36 38 37 565671 173347 249 

587 Nonparticipant 33 34 33 564503 173356 248 

588 Nonparticipant 33 34 33 564299 173361 248 

589 Nonparticipant 31 32 31 563546 173369 248 

590 Nonparticipant 30 31 31 563120 173374 247 

591 Nonparticipant 36 38 37 571631 173246 249 

592 Nonparticipant 35 37 36 565429 173247 250 

593 Nonparticipant 31 32 31 563390 173252 247 

594 Nonparticipant 33 34 33 564430 173256 247 

595 Nonparticipant 33 34 33 564289 173262 248 

596 Nonparticipant 33 34 34 564525 173262 248 

597 Nonparticipant 35 36 36 568948 173266 248 

598 Nonparticipant 34 36 35 565064 173267 247 

599 Nonparticipant 33 34 33 564471 173269 248 

600 Nonparticipant 32 33 33 564191 173271 249 

601 Nonparticipant 35 36 35 565231 173271 249 

602 Nonparticipant 36 37 36 565419 173274 250 

603 Nonparticipant 35 36 36 568949 173274 247 

604 Nonparticipant 34 35 34 568201 173281 248 

605 Nonparticipant 30 31 30 573265 173531 246 

606 Nonparticipant 33 34 33 572438 173566 251 

607 Nonparticipant 28 29 28 573755 173609 245 

608 Nonparticipant 35 36 35 564917 173635 248 

609 Nonparticipant 38 40 39 571523 173639 248 

610 Nonparticipant 39 40 39 571517 173666 249 

611 Nonparticipant 35 36 35 565008 173670 248 

612 Nonparticipant 31 32 31 563401 173674 246 

613 Nonparticipant 35 36 35 567545 173691 245 

614 Nonparticipant 30 31 30 573216 173703 246 

615 Nonparticipant 31 32 31 563452 173704 245 

616 Nonparticipant 39 40 39 571532 173718 249 

617 Nonparticipant 30 31 30 563313 174328 246 

618 Nonparticipant 42 44 43 569879 174336 248 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

619 Nonparticipant 42 43 42 571252 174336 245 

620 Nonparticipant 42 43 43 569835 174341 247 

621 Nonparticipant 42 43 42 569809 174345 246 

622 Nonparticipant 30 32 31 573251 174357 246 

623 Nonparticipant 43 44 44 569963 174357 247 

624 Nonparticipant 42 44 43 569884 174365 248 

625 Nonparticipant 42 43 43 569847 174376 247 

626 Nonparticipant 42 44 43 569838 174173 247 

627 Nonparticipant 43 44 43 569875 174173 247 

628 Nonparticipant 43 45 44 569955 174188 247 

629 Nonparticipant 42 43 42 569765 174196 247 

630 Nonparticipant 42 43 42 569795 174196 247 

631 Nonparticipant 42 44 43 569830 174203 248 

632 Nonparticipant 36 38 37 565024 174209 247 

633 Nonparticipant 40 41 40 571501 174210 247 

634 Nonparticipant 41 43 42 569743 174212 247 

635 Nonparticipant 30 31 30 563295 174218 246 

636 Nonparticipant 30 31 30 563337 174221 246 

637 Nonparticipant 42 43 42 569761 174225 247 

638 Nonparticipant 30 31 30 562986 174234 246 

639 Nonparticipant 42 43 42 569792 174235 247 

640 Nonparticipant 36 38 37 565032 174252 247 

641 Nonparticipant 40 42 41 566639 174505 248 

642 Nonparticipant 42 43 43 569845 174513 246 

643 Nonparticipant 42 43 43 569842 174536 246 

644 Nonparticipant 42 43 43 569844 174557 245 

645 Nonparticipant 38 40 39 566824 174572 246 

646 Nonparticipant 34 36 35 564743 174578 246 

647 Nonparticipant 34 36 35 564730 174589 246 

648 Nonparticipant 42 43 43 569842 174605 245 

649 Nonparticipant 40 41 40 566659 174605 248 

650 Nonparticipant 38 39 39 566876 174622 246 

651 Nonparticipant 42 43 43 569880 174627 245 

652 Nonparticipant 42 43 43 569830 174637 245 

653 Nonparticipant 40 42 41 566572 174654 247 

654 Nonparticipant 42 44 43 571477 175150 244 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

655 Nonparticipant 44 44 44 569665 175177 239 

656 Nonparticipant 42 44 43 571477 175189 244 

657 Nonparticipant 44 44 44 569815 175191 238 

658 Nonparticipant 42 44 43 571501 175225 243 

659 Nonparticipant 42 43 42 571560 175256 243 

660 Nonparticipant 35 36 36 565115 175303 249 

661 Nonparticipant 34 35 35 564977 175329 248 

662 Nonparticipant 34 35 35 564969 175332 248 

663 Nonparticipant 35 36 35 572427 175339 243 

664 Nonparticipant 45 46 46 568294 175361 243 

665 Nonparticipant 38 39 38 571955 175363 242 

666 Nonparticipant 37 38 37 572116 175367 242 

667 Nonparticipant 38 39 38 566769 174873 245 

668 Nonparticipant 44 45 45 570151 174873 245 

669 Nonparticipant 38 39 38 566803 174874 245 

670 Nonparticipant 38 39 38 566830 174875 245 

671 Nonparticipant 38 40 39 566671 174875 245 

672 Nonparticipant 39 40 39 566626 174883 245 

673 Nonparticipant 44 45 45 570178 174885 245 

674 Nonparticipant 40 41 40 565642 174886 247 

675 Nonparticipant 39 41 40 565600 174889 246 

676 Nonparticipant 37 39 38 565325 174892 247 

677 Nonparticipant 43 44 43 569897 174894 245 

678 Nonparticipant 37 39 38 565327 174897 247 

679 Nonparticipant 31 32 31 563799 174902 245 

680 Nonparticipant 38 39 38 565370 174904 247 

681 Nonparticipant 41 41 41 567831 175524 245 

682 Nonparticipant 37 38 38 565983 175537 245 

683 Nonparticipant 37 38 37 565693 175539 249 

684 Nonparticipant 37 38 37 565644 175550 248 

685 Nonparticipant 43 45 44 571488 175552 242 

686 Nonparticipant 42 42 42 567927 175566 246 

687 Nonparticipant 42 42 42 567917 175568 246 

688 Nonparticipant 40 41 41 567775 175582 244 

689 Nonparticipant 43 45 44 571482 175594 242 

690 Nonparticipant 41 41 41 567807 175616 244 

691 Nonparticipant 41 41 41 567812 175630 244 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

692 Nonparticipant 45 45 46 569923 175656 237 

693 Nonparticipant 41 41 42 567853 175664 244 

694 Nonparticipant 45 45 46 569907 175670 237 

695 Nonparticipant 30 31 30 563495 175672 245 

696 Nonparticipant 41 42 42 567880 175682 244 

697 Nonparticipant 45 45 46 569907 175701 237 

698 Nonparticipant 43 43 43 568013 175709 243 

699 Nonparticipant 42 42 42 566872 176723 242 

700 Nonparticipant 34 34 34 564274 176738 242 

701 Nonparticipant 39 39 39 567531 176804 243 

702 Nonparticipant 39 39 39 567520 176807 243 

703 Nonparticipant 34 34 34 564248 176819 242 

704 Nonparticipant 39 40 40 564986 177069 244 

705 Nonparticipant 45 46 46 566498 177532 240 

706 Nonparticipant 27 29 28 574068 174167 245 

707 Nonparticipant 30 32 31 573291 174662 247 

708 Nonparticipant 39 39 39 564992 177732 241 

709 Nonparticipant 39 39 39 564987 177673 242 

710 Nonparticipant 39 39 39 564992 177632 242 

711 Nonparticipant 39 40 39 564983 177580 242 

712 Nonparticipant 34 34 34 564243 177415 242 

713 Nonparticipant 33 34 34 564251 177750 242 

714 Nonparticipant 33 34 33 564192 177747 242 

715 Nonparticipant 29 30 29 571317 178657 233 

716 Nonparticipant 29 30 30 571248 178595 232 

717 Nonparticipant 29 30 30 571195 178523 228 

718 Nonparticipant 26 26 26 571123 178462 229 

719 Nonparticipant 29 29 29 571072 178390 233 

720 Nonparticipant 30 31 31 571056 178365 235 

721 Nonparticipant 30 31 31 571039 178339 235 

722 Nonparticipant 31 31 31 571015 178311 234 

723 Nonparticipant 31 32 31 570962 178239 233 

724 Nonparticipant 31 32 31 570911 178181 233 

725 Nonparticipant 32 32 32 570867 178132 234 

726 Nonparticipant 32 32 32 570842 178101 235 

727 Nonparticipant 31 31 31 570816 178065 236 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

728 Nonparticipant 32 33 33 570724 178004 238 

729 Nonparticipant 29 30 29 570744 178987 235 

730 Nonparticipant 29 30 29 570778 178938 236 

731 Nonparticipant 29 30 29 570811 178910 236 

732 Nonparticipant 29 30 30 570842 178877 236 

733 Nonparticipant 29 30 30 570852 178866 236 

734 Nonparticipant 29 30 30 570885 178838 236 

735 Nonparticipant 29 30 29 570939 178800 235 

736 Nonparticipant 29 30 29 570952 178782 235 

737 Nonparticipant 29 30 29 570980 178751 235 

738 Nonparticipant 30 30 30 571005 178713 234 

739 Nonparticipant 30 30 30 571021 178695 234 

740 Nonparticipant 30 30 30 571064 178633 234 

741 Nonparticipant 30 30 30 571123 178572 232 

742 Nonparticipant 29 30 30 571169 178523 229 

743 Nonparticipant 29 30 30 571241 178480 230 

744 Nonparticipant 30 30 30 571297 178442 232 

745 Nonparticipant 30 31 30 571356 178367 233 

746 Nonparticipant 32 33 32 571453 177633 234 

747 Nonparticipant 32 33 32 571445 177687 234 

748 Nonparticipant 32 32 32 571445 177771 234 

749 Nonparticipant 31 32 32 571445 177825 233 

750 Nonparticipant 31 32 32 571422 177874 233 

751 Nonparticipant 32 32 32 571363 177605 233 

752 Nonparticipant 33 33 33 571315 177587 233 

753 Nonparticipant 33 33 33 571264 177577 233 

754 Nonparticipant 33 33 33 571195 177544 234 

755 Nonparticipant 33 34 33 571189 177508 234 

756 Nonparticipant 33 33 33 571223 177551 233 

757 Nonparticipant 33 34 34 571123 177446 235 

758 Nonparticipant 34 34 34 571041 177436 237 

759 Nonparticipant 34 35 34 570854 177492 239 

760 Nonparticipant 33 33 33 570793 177805 238 

761 Nonparticipant 33 33 33 570795 177838 238 

762 Nonparticipant 33 33 33 570808 177894 238 

763 Nonparticipant 32 33 32 570824 177955 237 

764 Nonparticipant 29 31 30 562294 173409 248 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

765 Nonparticipant 27 28 28 562405 175132 245 

766 Nonparticipant 27 28 28 562372 174958 245 

767 Nonparticipant 29 30 29 562840 175012 245 

768 Nonparticipant 29 30 29 562801 174573 247 

769 Nonparticipant 27 29 28 561887 175036 247 

770 Nonparticipant 29 30 29 563102 176548 243 

771 Nonparticipant 26 27 26 562276 176395 245 

772 Nonparticipant 27 28 28 562283 175880 245 

773 Nonparticipant 27 28 28 562632 176810 242 

774 Nonparticipant 27 29 28 562567 176603 243 

775 Nonparticipant 28 29 28 562807 176629 243 

776 Nonparticipant 28 29 29 562934 176605 243 

777 Nonparticipant 30 31 30 563443 176607 244 

778 Nonparticipant 44 44 44 566492 176566 241 

779 Nonparticipant 44 45 45 566418 176564 242 

780 Nonparticipant 44 45 45 566352 176568 243 

781 Nonparticipant 35 35 35 571064 177167 237 

782 Nonparticipant 36 36 36 570826 177161 237 

783 Nonparticipant 36 37 37 570813 177008 238 

784 Nonparticipant 36 36 36 570891 177045 238 

785 Nonparticipant 36 36 36 570940 177025 238 

786 Participant 35 36 36 571140 177056 240 

787 Nonparticipant 33 34 34 571429 177307 237 

788 Nonparticipant 33 34 33 571453 177347 236 

789 Nonparticipant 33 34 33 571450 177377 235 

790 Nonparticipant 33 34 33 571452 177408 235 

791 Nonparticipant 33 33 33 571455 177440 235 

792 Nonparticipant 33 33 33 571453 177472 235 

793 Nonparticipant 33 33 33 571452 177485 235 

794 Nonparticipant 29 30 30 572634 177598 240 

795 Nonparticipant 23 24 24 574393 178833 235 

796 Nonparticipant 24 25 24 574231 178791 235 

797 Nonparticipant 24 25 25 574022 178735 234 

798 Nonparticipant 24 25 24 574071 178736 234 

799 Nonparticipant 24 25 24 573986 178716 234 

800 Nonparticipant 23 24 23 574029 178663 236 



83 

Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

801 Nonparticipant 30 31 30 572468 177540 240 

802 Nonparticipant 30 31 30 572463 177571 240 

803 Nonparticipant 30 31 30 572463 177599 240 

804 Nonparticipant 30 30 30 572464 177625 240 

805 Nonparticipant 30 30 30 572464 177652 240 

806 Nonparticipant 29 30 30 572461 177705 240 

807 Nonparticipant 29 29 29 572452 177768 237 

808 Nonparticipant 29 30 30 572506 177691 240 

809 Nonparticipant 29 30 30 572548 177687 240 

810 Nonparticipant 29 30 29 572577 177682 240 

811 Nonparticipant 29 30 29 572616 177677 240 

812 Nonparticipant 29 30 29 572629 177679 240 

813 Nonparticipant 29 30 29 572653 177680 239 

814 Nonparticipant 29 30 29 572687 177684 240 

815 Nonparticipant 29 30 29 572722 177691 240 

816 Nonparticipant 28 29 29 572747 177692 240 

817 Nonparticipant 27 28 28 572773 177724 240 

818 Nonparticipant 29 30 29 572769 177550 241 

819 Nonparticipant 28 29 28 573495 176928 242 

820 Nonparticipant 27 28 27 573296 177960 237 

821 Nonparticipant 27 28 27 573292 177977 237 

822 Nonparticipant 27 28 27 573281 177925 238 

823 Nonparticipant 27 28 27 573260 177901 238 

824 Nonparticipant 27 28 27 573229 177908 238 

825 Nonparticipant 27 28 27 573237 177923 238 

826 Nonparticipant 27 28 27 573249 177939 237 

827 Nonparticipant 27 28 27 573263 177959 237 

828 Nonparticipant 26 27 27 573794 177663 242 

829 Nonparticipant 24 25 24 574016 177799 241 

830 Nonparticipant 26 27 26 573794 177953 241 

831 Nonparticipant 26 27 26 573792 178004 241 

832 Nonparticipant 26 27 26 573719 177985 241 

833 Nonparticipant 32 33 33 571104 177762 236 

834 Nonparticipant 32 33 32 571128 177801 237 

835 Nonparticipant 32 33 32 571145 177828 237 

836 Nonparticipant 32 33 32 571162 177855 237 

837 Nonparticipant 32 32 32 571181 177882 236 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

838 Nonparticipant 32 32 32 571198 177916 236 

839 Nonparticipant 32 32 32 571210 177944 236 

840 Nonparticipant 32 32 32 571223 177960 236 

841 Nonparticipant 31 32 32 571244 177980 236 

842 Nonparticipant 32 33 33 571414 177617 233 

843 Nonparticipant 32 33 33 571358 177635 232 

844 Nonparticipant 32 33 33 571319 177658 233 

845 Nonparticipant 32 33 33 571300 177667 233 

846 Nonparticipant 32 33 33 571280 177680 233 

847 Nonparticipant 32 33 32 571263 177695 233 

848 Nonparticipant 32 33 32 571243 177719 233 

849 Nonparticipant 32 33 32 571208 177744 235 

850 Nonparticipant 32 33 33 571204 177750 235 

851 Nonparticipant 18 19 18 553370 177130 214 

852 Nonparticipant 19 20 20 553356 177146 214 

853 Nonparticipant 20 22 21 553354 177167 214 

854 Nonparticipant 20 22 21 553353 177197 214 

855 Nonparticipant 21 22 21 553353 177226 214 

856 Nonparticipant 21 23 22 553356 177248 213 

857 Nonparticipant 21 23 22 553358 177279 213 

858 Nonparticipant 21 23 22 553359 177291 213 

859 Nonparticipant 21 23 22 553395 177289 213 

860 Nonparticipant 21 23 22 553397 177281 213 

861 Nonparticipant 21 23 22 553396 177248 213 

862 Nonparticipant 21 23 22 553396 177236 213 

863 Nonparticipant 21 23 22 553394 177212 214 

864 Nonparticipant 16 17 16 554151 176906 212 

865 Nonparticipant 19 21 21 554126 176870 215 

866 Nonparticipant 20 22 21 554092 176870 215 

867 Nonparticipant 20 21 20 554088 176828 216 

868 Nonparticipant 22 23 22 554127 176825 216 

869 Nonparticipant 22 23 22 553973 176741 218 

870 Nonparticipant 22 24 23 554031 176745 219 

871 Nonparticipant 21 22 22 554082 176749 218 

872 Nonparticipant 21 22 21 553945 176742 218 

873 Nonparticipant 22 23 22 553905 176738 218 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

874 Nonparticipant 22 24 23 553891 176797 218 

875 Nonparticipant 22 23 22 553900 176828 217 

876 Nonparticipant 21 22 21 553931 176871 216 

877 Nonparticipant 21 23 22 553896 176868 217 

878 Nonparticipant 20 21 21 553864 176866 217 

879 Nonparticipant 21 22 21 553840 176869 216 

880 Nonparticipant 22 24 23 553771 176870 218 

881 Nonparticipant 22 24 23 553760 176890 217 

882 Nonparticipant 21 23 22 553913 177197 217 

883 Nonparticipant 21 23 22 553864 177193 217 

884 Nonparticipant 21 23 22 553849 177194 217 

885 Nonparticipant 24 25 24 553627 176080 220 

886 Nonparticipant 24 25 24 553630 176094 220 

887 Nonparticipant 24 25 24 553653 176134 220 

888 Nonparticipant 24 26 25 553570 176048 219 

889 Nonparticipant 24 25 24 553583 176089 219 

890 Nonparticipant 24 25 24 553591 176125 220 

891 Nonparticipant 24 25 24 553603 176153 220 

892 Nonparticipant 24 25 24 553624 176208 220 

893 Nonparticipant 24 25 24 553647 176231 220 

894 Nonparticipant 24 25 24 553654 176264 220 

895 Nonparticipant 24 25 24 553663 176289 220 

896 Nonparticipant 23 25 24 553678 176322 220 

897 Nonparticipant 24 25 24 553672 176168 220 

898 Nonparticipant 24 25 24 553693 176232 220 

899 Nonparticipant 24 25 24 553256 176356 217 

900 Nonparticipant 22 24 23 553329 176841 215 

901 Nonparticipant 22 24 23 553325 176887 215 

902 Nonparticipant 20 22 21 553583 177051 212 

903 Nonparticipant 21 22 21 553619 177035 215 

904 Nonparticipant 18 19 18 553640 177033 214 

905 Nonparticipant 20 22 21 553676 177016 216 

906 Nonparticipant 21 23 22 553654 176963 216 

907 Nonparticipant 21 22 21 553600 176975 214 

908 Nonparticipant 22 23 22 553906 177097 217 

909 Nonparticipant 21 23 22 553905 177142 217 

910 Nonparticipant 21 23 22 553790 177172 217 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

911 Nonparticipant 21 23 22 553786 177214 217 

912 Nonparticipant 23 24 23 553329 176608 216 

913 Nonparticipant 23 24 23 553522 176565 217 

914 Nonparticipant 22 23 22 553576 176563 217 

915 Nonparticipant 22 23 23 553570 176516 217 

916 Nonparticipant 22 23 22 553571 176465 217 

917 Nonparticipant 22 24 23 553572 176342 217 

918 Nonparticipant 22 24 23 553575 176299 219 

919 Nonparticipant 22 24 23 553604 176381 219 

920 Nonparticipant 23 25 24 553683 176380 220 

921 Nonparticipant 23 24 23 552962 176641 216 

922 Nonparticipant 23 24 23 552960 176617 215 

923 Nonparticipant 23 24 23 552995 176638 216 

924 Nonparticipant 23 24 23 553001 176598 215 

925 Nonparticipant 23 24 23 553058 176603 215 

926 Nonparticipant 23 24 23 553053 176638 215 

927 Nonparticipant 23 24 23 553045 176668 216 

928 Nonparticipant 23 24 23 553106 176668 216 

929 Nonparticipant 23 24 23 553104 176642 215 

930 Nonparticipant 23 24 23 553101 176597 215 

931 Nonparticipant 25 26 25 553511 175851 218 

932 Nonparticipant 25 26 25 553508 175815 218 

933 Nonparticipant 20 22 21 553311 177143 214 

934 Nonparticipant 20 22 21 553311 177164 214 

935 Nonparticipant 20 22 21 553315 177180 214 

936 Nonparticipant 20 22 21 553318 177196 214 

937 Nonparticipant 20 22 21 553322 177228 213 

938 Nonparticipant 20 22 21 553325 177247 213 

939 Nonparticipant 20 22 21 553320 177291 213 

940 Nonparticipant 21 22 21 553320 177298 212 

941 Nonparticipant 21 22 21 553317 177350 212 

942 Nonparticipant 21 22 21 553317 177374 212 

943 Nonparticipant 21 22 21 553317 177385 212 

944 Nonparticipant 21 22 21 553318 177413 212 

945 Nonparticipant 21 22 21 553318 177428 212 

946 Nonparticipant 21 22 21 553320 177445 213 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

947 Nonparticipant 21 23 22 554092 177294 218 

948 Nonparticipant 21 22 21 554030 177322 218 

949 Nonparticipant 23 24 23 561444 178166 234 

950 Nonparticipant 23 25 24 561503 178168 233 

951 Nonparticipant 24 25 24 561559 178169 234 

952 Nonparticipant 20 20 20 561304 178237 230 

953 Nonparticipant 24 25 24 561642 178243 232 

954 Nonparticipant 17 18 17 560962 178095 228 

955 Nonparticipant 23 24 23 560733 178179 231 

956 Nonparticipant 24 25 24 561766 177802 235 

957 Nonparticipant 24 25 24 562029 177681 240 

958 Nonparticipant 25 26 25 562081 177700 240 

959 Nonparticipant 26 27 26 562216 177757 241 

960 Nonparticipant 26 27 26 562487 177808 237 

961 Nonparticipant 27 28 27 562549 177917 242 

962 Nonparticipant 19 20 19 559097 178188 225 

963 Nonparticipant 18 20 19 559050 178187 225 

964 Nonparticipant 19 21 20 558980 178189 226 

965 Nonparticipant 20 21 20 558887 178133 227 

966 Nonparticipant 19 21 20 558787 178062 227 

967 Nonparticipant 21 23 22 558923 177361 232 

968 Nonparticipant 19 21 20 558967 177399 232 

969 Nonparticipant 19 21 20 560232 177444 234 

970 Nonparticipant 23 24 23 561739 177758 236 

971 Nonparticipant 23 24 24 561746 177786 235 

972 Nonparticipant 24 25 24 561768 177883 234 

973 Nonparticipant 24 25 25 561774 177735 237 

974 Nonparticipant 23 24 23 561760 177680 236 

975 Nonparticipant 23 24 23 561857 177748 235 

976 Nonparticipant 24 25 24 561845 177719 236 

977 Nonparticipant 24 25 24 561847 177677 237 

978 Nonparticipant 25 26 25 561856 177630 238 

979 Nonparticipant 25 26 25 561842 177561 240 

980 Nonparticipant 41 41 41 566368 178177 240 

981 Nonparticipant 40 40 41 566512 178151 240 

982 Nonparticipant 40 40 40 566608 178117 240 

983 Nonparticipant 39 39 39 566682 178188 241 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

984 Nonparticipant 38 39 39 566748 178187 241 

985 Nonparticipant 38 38 39 566822 178183 241 

986 Nonparticipant 38 38 38 566894 178185 241 

987 Nonparticipant 38 39 39 566836 178105 242 

988 Nonparticipant 40 40 41 566609 178076 240 

989 Nonparticipant 40 41 41 566612 178016 240 

990 Nonparticipant 34 34 34 569009 178153 238 

991 Nonparticipant 34 34 34 569095 178090 236 

992 Nonparticipant 33 33 33 569139 178067 236 

993 Nonparticipant 33 33 33 569187 178082 236 

994 Nonparticipant 32 32 33 569229 178082 238 

995 Nonparticipant 34 34 34 569263 178091 238 

996 Nonparticipant 34 34 34 569253 178170 237 

997 Nonparticipant 33 34 34 569194 178188 237 

998 Nonparticipant 35 35 35 569960 177739 235 

999 Nonparticipant 35 35 35 569962 177780 234 

1000 Nonparticipant 34 35 35 569964 177806 234 

1001 Nonparticipant 34 35 35 569964 177834 234 

1002 Nonparticipant 34 34 35 569963 177857 234 

1003 Nonparticipant 34 34 34 569962 177874 235 

1004 Nonparticipant 34 34 34 569962 177890 235 

1005 Nonparticipant 34 34 34 569962 177910 235 

1006 Nonparticipant 34 34 34 569867 178041 236 

1007 Nonparticipant 34 34 34 569862 178012 235 

1008 Nonparticipant 34 34 34 569856 177985 235 

1009 Nonparticipant 34 34 34 569859 177958 235 

1010 Nonparticipant 34 34 34 569861 177927 235 

1011 Nonparticipant 35 35 35 570050 177760 236 

1012 Nonparticipant 34 35 35 570053 177799 236 

1013 Nonparticipant 34 35 35 570050 177823 236 

1014 Nonparticipant 34 34 34 570048 177854 236 

1015 Nonparticipant 34 34 34 570047 177871 236 

1016 Nonparticipant 34 34 34 570048 177893 237 

1017 Nonparticipant 34 34 34 570048 177910 237 

1018 Nonparticipant 34 34 34 570048 177925 237 

1019 Nonparticipant 34 34 34 570017 177928 235 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1020 Nonparticipant 34 34 34 570004 177914 235 

1021 Nonparticipant 34 34 34 570003 177882 235 

1022 Nonparticipant 34 34 34 570004 177857 234 

1023 Nonparticipant 34 35 35 570004 177838 234 

1024 Nonparticipant 34 35 35 570006 177812 234 

1025 Nonparticipant 34 35 35 570012 177791 234 

1026 Nonparticipant 35 35 35 570013 177768 234 

1027 Nonparticipant 35 35 35 570018 177719 235 

1028 Nonparticipant 35 35 35 570012 177693 235 

1029 Nonparticipant 33 34 34 569763 178129 237 

1030 Nonparticipant 33 33 33 569814 178147 236 

1031 Nonparticipant 33 33 33 569860 178147 236 

1032 Nonparticipant 37 37 37 569703 177400 238 

1033 Nonparticipant 34 35 35 570980 177351 237 

1034 Nonparticipant 33 34 34 571046 177478 236 

1035 Nonparticipant 34 34 34 571033 177477 237 

1036 Nonparticipant 34 34 34 570973 177478 238 

1037 Nonparticipant 34 34 34 570996 177497 237 

1038 Nonparticipant 34 34 34 570997 177509 237 

1039 Nonparticipant 33 34 34 571018 177538 238 

1040 Nonparticipant 33 34 34 571053 177544 237 

1041 Nonparticipant 34 34 34 571002 177477 237 

1042 Nonparticipant 33 34 33 571063 177602 237 

1043 Nonparticipant 33 33 33 571085 177602 236 

1044 Nonparticipant 33 33 33 571121 177605 236 

1045 Nonparticipant 32 33 32 571171 177592 234 

1046 Nonparticipant 32 33 33 571197 177601 233 

1047 Nonparticipant 33 33 33 570352 177980 236 

1048 Nonparticipant 33 33 33 570374 177975 235 

1049 Nonparticipant 33 33 33 570414 177977 234 

1050 Nonparticipant 33 33 33 570432 177973 233 

1051 Nonparticipant 33 33 33 570450 177970 233 

1052 Nonparticipant 33 33 33 570471 177966 233 

1053 Nonparticipant 32 33 33 570489 177950 234 

1054 Nonparticipant 32 32 33 570511 177936 234 

1055 Nonparticipant 32 33 33 570523 177916 235 

1056 Nonparticipant 36 36 37 569904 177477 235 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1057 Nonparticipant 36 36 36 569907 177499 235 

1058 Nonparticipant 39 39 40 569497 177118 238 

1059 Nonparticipant 36 36 36 569763 177535 236 

1060 Nonparticipant 32 32 32 570390 178272 233 

1061 Nonparticipant 32 32 32 570368 178249 233 

1062 Nonparticipant 32 32 32 570394 178220 233 

1063 Nonparticipant 32 32 32 570409 178215 233 

1064 Nonparticipant 32 32 32 570431 178215 234 

1065 Nonparticipant 32 32 32 570456 178208 234 

1066 Nonparticipant 32 32 32 570486 178197 233 

1067 Nonparticipant 33 33 33 570092 178139 236 

1068 Nonparticipant 32 32 32 570110 178135 236 

1069 Nonparticipant 31 32 32 570160 178152 235 

1070 Nonparticipant 32 32 32 570201 178153 236 

1071 Nonparticipant 31 32 31 570267 178183 235 

1072 Nonparticipant 33 33 33 570270 178067 237 

1073 Nonparticipant 33 33 33 570293 178082 237 

1074 Nonparticipant 33 33 33 570295 178058 237 

1075 Nonparticipant 33 33 33 570301 178026 237 

1076 Nonparticipant 33 33 33 570301 178011 237 

1077 Nonparticipant 33 34 34 570245 177973 238 

1078 Nonparticipant 26 27 27 573175 178376 236 

1079 Nonparticipant 26 27 26 573364 178451 236 

1080 Nonparticipant 25 26 25 573433 178470 236 

1081 Nonparticipant 25 26 25 573424 178470 236 

1082 Nonparticipant 26 26 26 573263 178420 236 

1083 Nonparticipant 26 27 27 573231 178398 236 

1084 Nonparticipant 27 27 27 573131 178369 236 

1085 Nonparticipant 27 28 27 573008 178354 235 

1086 Nonparticipant 27 28 27 572964 178369 234 

1087 Nonparticipant 27 28 27 572904 178477 233 

1088 Nonparticipant 26 27 27 572869 178653 233 

1089 Nonparticipant 26 27 27 572863 178747 232 

1090 Nonparticipant 26 27 26 572866 178864 232 

1091 Nonparticipant 26 27 26 572875 178946 232 

1092 Nonparticipant 26 27 26 572872 179021 232 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1093 Nonparticipant 26 27 26 572838 179031 231 

1094 Nonparticipant 26 27 26 572731 179034 231 

1095 Nonparticipant 26 27 26 572623 179034 230 

1096 Nonparticipant 28 29 29 571099 178889 233 

1097 Nonparticipant 29 30 29 571027 178845 235 

1098 Nonparticipant 29 30 29 570995 178826 234 

1099 Nonparticipant 29 30 30 570976 178807 235 

1100 Nonparticipant 29 29 29 571937 178225 232 

1101 Nonparticipant 29 30 29 571953 178243 231 

1102 Nonparticipant 29 30 29 572006 178284 232 

1103 Nonparticipant 29 29 29 572072 178310 232 

1104 Nonparticipant 29 29 29 572085 178329 232 

1105 Nonparticipant 29 29 29 572135 178357 232 

1106 Nonparticipant 28 29 29 572233 178385 234 

1107 Nonparticipant 28 29 28 572258 178395 234 

1108 Nonparticipant 28 29 28 572302 178423 235 

1109 Nonparticipant 28 28 28 570819 179009 235 

1110 Nonparticipant 29 29 29 570778 178990 235 

1111 Nonparticipant 28 29 28 571121 179217 233 

1112 Nonparticipant 28 29 28 571118 179173 233 

1113 Nonparticipant 28 29 29 571231 179025 233 

1114 Nonparticipant 28 29 29 571360 178886 233 

1115 Nonparticipant 28 29 29 571370 178861 233 

1116 Nonparticipant 28 29 28 571386 178842 233 

1117 Nonparticipant 28 29 29 571341 178895 233 

1118 Nonparticipant 28 29 28 571310 178930 233 

1119 Nonparticipant 28 29 29 571291 178962 233 

1120 Nonparticipant 28 29 28 571234 179069 233 

1121 Nonparticipant 28 29 28 571219 179091 233 

1122 Nonparticipant 28 29 28 571181 179154 232 

1123 Nonparticipant 27 28 27 571373 179519 231 

1124 Nonparticipant 27 27 27 571458 179450 230 

1125 Nonparticipant 27 28 27 571530 179387 230 

1126 Nonparticipant 27 28 27 571616 179308 229 

1127 Nonparticipant 27 28 27 572532 178612 233 

1128 Nonparticipant 27 28 27 572620 178558 233 

1129 Nonparticipant 27 28 27 572636 178543 233 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1130 Nonparticipant 27 28 27 572743 178477 233 

1131 Nonparticipant 27 28 27 572765 178458 233 

1132 Nonparticipant 27 28 27 572850 178407 234 

1133 Nonparticipant 25 26 25 572885 178395 234 

1134 Nonparticipant 26 27 26 572904 178382 234 

1135 Nonparticipant 27 28 27 572633 178631 233 

1136 Nonparticipant 27 28 27 572583 178618 233 

1137 Nonparticipant 27 28 28 572538 178562 233 

1138 Nonparticipant 27 28 28 572504 178530 233 

1139 Nonparticipant 28 29 28 572390 178486 234 

1140 Nonparticipant 28 29 28 572315 178458 234 

1141 Nonparticipant 29 29 29 572113 178395 231 

1142 Nonparticipant 29 30 29 571984 178335 232 

1143 Nonparticipant 27 28 27 571578 178914 230 

1144 Nonparticipant 28 28 28 571612 178858 228 

1145 Nonparticipant 27 28 27 570447 179560 237 

1146 Nonparticipant 28 29 28 570400 179485 238 

1147 Nonparticipant 28 29 28 570359 179428 234 

1148 Nonparticipant 28 29 28 570315 179340 233 

1149 Nonparticipant 28 29 28 570289 179308 233 

1150 Nonparticipant 28 29 28 570261 179277 234 

1151 Nonparticipant 28 29 28 570252 179267 234 

1152 Nonparticipant 27 27 27 570204 179374 236 

1153 Nonparticipant 26 26 26 570192 179399 235 

1154 Nonparticipant 24 24 24 570211 179444 233 

1155 Nonparticipant 27 28 28 570274 179478 232 

1156 Nonparticipant 28 29 28 570283 179513 232 

1157 Nonparticipant 27 27 27 570299 179651 233 

1158 Nonparticipant 29 30 29 570759 178996 235 

1159 Nonparticipant 29 29 29 570847 179006 235 

1160 Nonparticipant 27 28 27 571452 179368 230 

1161 Nonparticipant 26 27 27 571464 179415 230 

1162 Nonparticipant 25 26 26 571490 179516 229 

1163 Nonparticipant 27 27 27 571505 179611 229 

1164 Nonparticipant 26 27 27 571496 179667 229 

1165 Nonparticipant 26 27 27 571521 179680 229 



93 

Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1166 Nonparticipant 26 27 27 571559 179699 229 

1167 Nonparticipant 26 27 26 571597 179711 230 

1168 Nonparticipant 26 27 26 571622 179718 230 

1169 Nonparticipant 26 27 26 571638 179727 230 

1170 Nonparticipant 25 26 26 571685 179951 229 

1171 Nonparticipant 26 27 26 571612 179954 229 

1172 Nonparticipant 26 26 26 571565 179954 230 

1173 Nonparticipant 26 27 26 571534 179954 230 

1174 Nonparticipant 26 27 26 571490 179951 230 

1175 Nonparticipant 25 26 26 571449 179951 230 

1176 Nonparticipant 32 32 32 569943 178420 238 

1177 Nonparticipant 32 32 32 569940 178467 239 

1178 Nonparticipant 31 31 31 569940 178546 239 

1179 Nonparticipant 30 30 30 569933 178565 238 

1180 Nonparticipant 30 30 30 569848 178643 238 

1181 Nonparticipant 31 32 32 569852 178543 240 

1182 Nonparticipant 32 32 32 569855 178508 240 

1183 Nonparticipant 32 32 32 569861 178451 240 

1184 Nonparticipant 32 32 32 569864 178420 240 

1185 Nonparticipant 32 33 33 569877 178325 237 

1186 Nonparticipant 33 33 33 569883 178294 237 

1187 Nonparticipant 33 33 33 569886 178256 237 

1188 Nonparticipant 25 26 25 561830 177213 244 

1189 Nonparticipant 27 28 27 562568 177178 242 

1190 Nonparticipant 27 28 27 562551 177223 241 

1191 Nonparticipant 27 28 27 562104 176660 242 

1192 Nonparticipant 27 28 27 562046 176552 243 

1193 Nonparticipant 26 27 27 561806 176567 244 

1194 Nonparticipant 46 46 46 569854 175974 241 

1195 Nonparticipant 45 45 45 569918 176071 241 

1196 Nonparticipant 24 26 25 560206 175482 244 

1197 Nonparticipant 26 28 27 560660 175030 247 

1198 Nonparticipant 26 28 27 560812 175024 247 

1199 Nonparticipant 26 27 26 560895 175025 246 

1200 Nonparticipant 26 27 27 561013 175024 246 

1201 Nonparticipant 27 28 27 561205 175081 246 

1202 Nonparticipant 27 29 28 561690 175041 246 
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Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1203 Nonparticipant 26 28 27 561646 175032 245 

1204 Nonparticipant 27 29 28 561792 174959 245 

1205 Nonparticipant 27 28 28 561520 174955 244 

1206 Nonparticipant 21 22 22 551380 176785 210 

1207 Nonparticipant 22 23 22 551312 176716 211 

1208 Nonparticipant 22 23 22 551480 176909 210 

1209 Nonparticipant 22 23 22 550786 176653 211 

1210 Nonparticipant 21 23 22 550916 176777 210 

1211 Nonparticipant 19 21 20 550870 176942 209 

1212 Nonparticipant 22 23 22 551139 176715 210 

1213 Nonparticipant 24 25 24 550968 175753 212 

1214 Nonparticipant 23 24 24 551163 176130 211 

1215 Nonparticipant 21 22 21 550270 176164 211 

1216 Nonparticipant 21 22 21 550467 175749 210 

1217 Nonparticipant 25 26 25 550967 175570 214 

1218 Nonparticipant 23 24 23 551109 176403 211 

1219 Nonparticipant 23 24 23 556827 176318 228 

1220 Nonparticipant 22 23 22 556671 176158 228 

1221 Nonparticipant 22 23 22 556620 176075 227 

1222 Nonparticipant 20 21 20 556439 175986 226 

1223 Nonparticipant 24 25 24 556325 175769 228 

1224 Nonparticipant 22 23 22 557641 175009 236 

1225 Nonparticipant 23 24 23 557702 175010 238 

1226 Nonparticipant 23 24 23 557771 175013 239 

1227 Nonparticipant 25 26 25 557785 174956 240 

1228 Nonparticipant 26 27 26 557647 174838 241 

1229 Nonparticipant 24 25 24 557362 174848 235 

1230 Nonparticipant 24 26 25 557362 174805 236 

1231 Nonparticipant 24 25 25 557425 174848 237 

1232 Nonparticipant 23 24 24 557433 174890 236 

1233 Nonparticipant 23 24 23 557368 174954 234 

1234 Nonparticipant 24 25 25 557371 175014 234 

1235 Nonparticipant 24 25 24 557425 174999 234 

1236 Nonparticipant 24 25 24 555945 175350 228 

1237 Nonparticipant 24 25 24 555984 175408 228 

1238 Nonparticipant 24 26 25 556031 175451 228 
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ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1239 Nonparticipant 19 21 20 556439 175131 228 

1240 Nonparticipant 24 25 24 556855 175121 230 

1241 Nonparticipant 28 29 28 554835 174222 227 

1242 Nonparticipant 26 27 27 554899 174264 224 

1243 Nonparticipant 26 27 26 555238 174634 229 

1244 Nonparticipant 26 27 26 555938 174576 228 

1245 Nonparticipant 27 28 27 557000 174225 240 

1246 Nonparticipant 27 28 27 557178 174376 241 

1247 Nonparticipant 25 26 26 556790 174177 238 

1248 Nonparticipant 26 27 26 556706 174053 238 

1249 Nonparticipant 26 27 27 556677 174035 238 

1250 Nonparticipant 25 26 25 550223 174879 213 

1251 Nonparticipant 26 27 26 550357 174946 214 

1252 Nonparticipant 25 26 25 550231 175013 213 

1253 Nonparticipant 26 28 27 550831 174982 214 

1254 Nonparticipant 25 26 26 550697 175282 213 

1255 Nonparticipant 23 25 24 549406 174934 212 

1256 Nonparticipant 24 25 24 549581 175009 212 

1257 Nonparticipant 22 23 22 548706 174976 212 

1258 Nonparticipant 22 23 22 548593 174979 211 

1259 Nonparticipant 23 24 23 548743 174440 214 

1260 Nonparticipant 23 24 23 548731 174381 214 

1261 Nonparticipant 23 24 23 548742 174342 214 

1262 Nonparticipant 23 25 24 548762 174163 213 

1263 Nonparticipant 22 24 23 548489 174304 214 

1264 Nonparticipant 21 22 21 548363 174355 214 

1265 Nonparticipant 22 24 23 548483 174310 214 

1266 Nonparticipant 22 23 23 548696 174840 212 

1267 Nonparticipant 22 24 23 548485 174309 214 

1268 Nonparticipant 27 28 27 561110 174731 245 

1269 Nonparticipant 31 32 32 563724 173706 247 

1270 Nonparticipant 29 30 29 561149 173289 247 

1271 Nonparticipant 29 31 30 561474 172694 251 

1272 Nonparticipant 28 29 28 560047 173315 245 

1273 Nonparticipant 29 30 29 560077 172794 246 

1274 Nonparticipant 29 30 29 560133 172809 246 

1275 Nonparticipant 29 30 29 560065 172490 247 
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1276 Nonparticipant 29 30 30 560068 172411 247 

1277 Nonparticipant 30 32 31 558455 172586 244 

1278 Nonparticipant 30 31 31 557645 172936 246 

1279 Nonparticipant 30 31 31 557586 172955 245 

1280 Nonparticipant 30 31 30 557579 172981 245 

1281 Nonparticipant 30 31 30 557581 173006 245 

1282 Nonparticipant 30 31 30 557590 173045 245 

1283 Nonparticipant 30 31 30 557592 173077 244 

1284 Nonparticipant 29 31 30 557647 173045 244 

1285 Nonparticipant 30 31 30 557654 173086 244 

1286 Nonparticipant 27 28 27 556009 173138 237 

1287 Nonparticipant 27 28 27 555969 173130 236 

1288 Nonparticipant 27 28 27 555957 173130 236 

1289 Nonparticipant 26 27 26 555933 173127 235 

1290 Nonparticipant 26 27 26 555936 173107 236 

1291 Nonparticipant 26 27 27 555957 173108 236 

1292 Nonparticipant 28 29 28 555983 173107 238 

1293 Nonparticipant 28 29 29 556009 173108 239 

1294 Nonparticipant 29 30 29 556021 173115 239 

1295 Nonparticipant 29 30 29 555917 173075 239 

1296 Nonparticipant 29 30 29 555916 173058 239 

1297 Nonparticipant 29 30 30 555916 173044 239 

1298 Nonparticipant 29 30 29 555921 173019 240 

1299 Nonparticipant 30 31 31 556042 172972 242 

1300 Nonparticipant 30 31 31 556041 172982 242 

1301 Nonparticipant 30 31 31 556041 172997 242 

1302 Nonparticipant 29 30 30 556041 173008 241 

1303 Nonparticipant 29 30 29 556041 173020 241 

1304 Nonparticipant 29 30 29 556058 173020 240 

1305 Nonparticipant 29 30 29 556058 173003 241 

1306 Nonparticipant 30 31 31 556058 172997 242 

1307 Nonparticipant 30 31 31 556058 172985 242 

1308 Nonparticipant 30 31 31 556057 172977 242 

1309 Nonparticipant 30 31 31 556056 172969 242 

1310 Nonparticipant 30 31 31 556055 172953 242 

1311 Nonparticipant 30 31 31 556055 172937 241 
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1312 Nonparticipant 30 31 31 556055 172927 241 

1313 Nonparticipant 30 31 31 556087 172976 242 

1314 Nonparticipant 30 31 31 556086 172986 242 

1315 Nonparticipant 30 31 30 556017 173043 241 

1316 Nonparticipant 30 31 30 556000 173043 241 

1317 Nonparticipant 29 30 29 556074 173150 238 

1318 Nonparticipant 26 27 26 556033 173170 232 

1319 Nonparticipant 31 32 31 554310 173106 226 

1320 Nonparticipant 35 36 35 553550 173013 228 

1321 Nonparticipant 35 36 35 553633 172914 226 

1322 Nonparticipant 35 36 35 553639 172938 226 

1323 Nonparticipant 44 45 45 551826 172685 220 

1324 Nonparticipant 43 45 44 551837 172745 220 

1325 Nonparticipant 43 44 43 551813 172778 220 

1326 Nonparticipant 41 43 42 551826 172914 220 

1327 Nonparticipant 40 42 41 551819 173043 219 

1328 Nonparticipant 39 41 40 551895 173166 219 

1329 Nonparticipant 33 35 34 550977 173263 218 

1330 Nonparticipant 28 29 28 549710 173323 216 

1331 Nonparticipant 35 35 35 555213 171486 242 

1332 Nonparticipant 36 37 37 555161 171067 243 

1333 Nonparticipant 36 37 36 553671 171316 239 

1334 Nonparticipant 36 38 37 553518 171159 239 

1335 Nonparticipant 36 37 37 553561 171193 239 

1336 Nonparticipant 37 38 37 553545 171231 239 

1337 Nonparticipant 37 38 37 553498 171135 239 

1338 Nonparticipant 37 38 37 553474 171179 238 

1339 Nonparticipant 36 37 37 553475 171098 238 

1340 Nonparticipant 37 38 37 553352 171040 238 

1341 Nonparticipant 36 37 36 553622 171019 240 

1342 Nonparticipant 38 40 39 553331 171492 235 

1343 Nonparticipant 38 39 38 553461 171578 234 

1344 Nonparticipant 34 35 34 555130 171687 241 

1345 Nonparticipant 35 36 35 556349 171909 243 

1346 Nonparticipant 34 35 35 556277 171896 243 

1347 Nonparticipant 34 34 34 555435 171826 243 

1348 Nonparticipant 35 36 35 556538 171930 243 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1349 Nonparticipant 34 35 34 555921 171886 242 

1350 Nonparticipant 34 35 34 555543 171782 242 

1351 Nonparticipant 35 36 35 556211 171805 239 

1352 Nonparticipant 35 36 35 556050 171794 241 

1353 Nonparticipant 34 34 34 555139 171786 242 

1354 Nonparticipant 36 37 36 557591 171742 246 

1355 Nonparticipant 35 36 35 557777 171840 245 

1356 Nonparticipant 30 31 30 558604 172448 244 

1357 Nonparticipant 32 33 32 558529 172148 245 

1358 Nonparticipant 34 35 34 558270 171772 245 

1359 Nonparticipant 32 33 32 558856 171768 247 

1360 Nonparticipant 31 32 31 559507 171807 249 

1361 Nonparticipant 20 21 20 548246 170125 219 

1362 Nonparticipant 23 24 23 548019 170194 220 

1363 Nonparticipant 24 25 24 548600 170040 221 

1364 Nonparticipant 29 30 30 550211 170565 226 

1365 Nonparticipant 29 30 30 550232 170643 224 

1366 Nonparticipant 30 31 30 550208 170720 226 

1367 Nonparticipant 30 31 30 550160 170804 227 

1368 Nonparticipant 30 31 30 550164 170860 226 

1369 Nonparticipant 28 29 28 550018 170156 227 

1370 Nonparticipant 36 37 37 551875 170593 230 

1371 Nonparticipant 35 36 36 552763 170380 239 

1372 Nonparticipant 35 37 36 552815 170439 240 

1373 Nonparticipant 34 36 35 552662 170268 239 

1374 Nonparticipant 34 35 34 552544 170136 240 

1375 Nonparticipant 35 35 35 553492 170653 243 

1376 Nonparticipant 37 37 37 554291 170277 243 

1377 Nonparticipant 29 30 29 552135 168626 242 

1378 Nonparticipant 29 30 29 552075 168630 242 

1379 Nonparticipant 33 34 34 553611 169077 245 

1380 Nonparticipant 36 36 36 554221 168831 244 

1381 Nonparticipant 38 38 38 554720 168602 245 

1382 Nonparticipant 39 39 40 555001 168573 245 

1383 Nonparticipant 42 42 43 555252 168834 245 

1384 Nonparticipant 45 45 46 555288 169172 242 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1385 Nonparticipant 41 41 42 555184 168699 244 

1386 Nonparticipant 41 41 42 555305 168591 241 

1387 Nonparticipant 40 40 41 555158 168573 243 

1388 Nonparticipant 40 40 40 555180 168483 244 

1389 Nonparticipant 27 28 28 551868 169369 225 

1390 Nonparticipant 30 31 30 551798 169460 234 

1391 Nonparticipant 31 32 31 551794 169550 236 

1392 Nonparticipant 30 31 30 551650 169306 236 

1393 Nonparticipant 29 30 29 551694 169274 236 

1394 Nonparticipant 26 26 26 550167 169548 224 

1395 Nonparticipant 27 28 27 550181 169369 230 

1396 Nonparticipant 26 27 26 549529 169645 221 

1397 Nonparticipant 25 26 25 549247 169641 226 

1398 Nonparticipant 25 26 25 549206 169336 222 

1399 Nonparticipant 24 25 25 549049 169320 227 

1400 Nonparticipant 24 25 24 548959 169318 227 

1401 Nonparticipant 23 24 23 548255 169610 220 

1402 Nonparticipant 21 23 22 548251 169543 218 

1403 Nonparticipant 23 24 23 548221 169419 221 

1404 Nonparticipant 22 24 23 548195 169317 222 

1405 Nonparticipant 22 24 23 548079 169321 222 

1406 Nonparticipant 21 22 21 548422 169249 222 

1407 Nonparticipant 39 40 39 558464 168529 254 

1408 Nonparticipant 39 40 39 558413 168532 253 

1409 Nonparticipant 35 35 35 560007 168563 256 

1410 Nonparticipant 35 35 35 559735 168591 258 

1411 Nonparticipant 36 36 36 560049 167559 261 

1412 Nonparticipant 41 41 41 558383 168168 254 

1413 Nonparticipant 45 45 45 556776 167767 251 

1414 Nonparticipant 46 46 46 556875 167825 251 

1415 Nonparticipant 38 38 39 555188 167947 245 

1416 Nonparticipant 32 32 32 553560 168008 244 

1417 Nonparticipant 32 33 32 556035 165169 259 

1418 Nonparticipant 31 32 31 554929 165679 254 

1419 Nonparticipant 30 31 30 554920 165238 256 

1420 Nonparticipant 29 29 29 554579 165299 255 

1421 Nonparticipant 28 29 28 554054 165241 255 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1422 Nonparticipant 28 28 28 553908 165134 254 

1423 Nonparticipant 28 28 28 553748 165243 253 

1424 Nonparticipant 26 27 26 553492 165247 251 

1425 Nonparticipant 25 26 25 553433 165252 250 

1426 Nonparticipant 27 28 27 553492 165355 251 

1427 Nonparticipant 25 26 26 551992 165978 243 

1428 Nonparticipant 26 27 26 551830 166571 246 

1429 Nonparticipant 30 30 30 553568 166769 246 

1430 Nonparticipant 28 28 28 553355 165892 248 

1431 Nonparticipant 39 40 40 556822 166044 253 

1432 Nonparticipant 39 40 39 556815 166000 254 

1433 Nonparticipant 40 41 40 556966 166007 252 

1434 Nonparticipant 41 42 42 557128 166064 255 

1435 Nonparticipant 40 41 41 556722 166181 255 

1436 Nonparticipant 36 36 36 559239 166123 262 

1437 Nonparticipant 36 36 36 559185 166117 262 

1438 Nonparticipant 36 36 36 559041 166125 262 

1439 Nonparticipant 36 37 36 559353 166155 261 

1440 Nonparticipant 33 33 33 556766 165006 261 

1441 Nonparticipant 32 33 32 556372 165026 259 

1442 Nonparticipant 34 34 34 558505 164743 267 

1443 Nonparticipant 33 33 33 558244 164514 266 

1444 Nonparticipant 33 34 33 558401 164500 266 

1445 Nonparticipant 31 32 31 558194 164434 264 

1446 Nonparticipant 31 31 31 558148 164377 261 

1447 Nonparticipant 31 31 31 558180 164311 260 

1448 Nonparticipant 32 33 32 558564 164420 260 

1449 Nonparticipant 34 35 34 558635 164874 266 

1450 Nonparticipant 35 35 35 559094 164400 267 

1451 Nonparticipant 35 35 35 559226 164430 263 

1452 Nonparticipant 35 36 35 559257 164431 264 

1453 Nonparticipant 36 36 36 559333 164413 267 

1454 Nonparticipant 36 36 36 559300 164484 267 

1455 Nonparticipant 29 30 29 557485 163437 265 

1456 Nonparticipant 29 30 29 557418 163350 266 

1457 Nonparticipant 29 30 29 557368 163263 267 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1458 Nonparticipant 28 29 28 557320 163204 267 

1459 Nonparticipant 29 29 29 557331 163010 268 

1460 Nonparticipant 31 31 31 558405 163332 268 

1461 Nonparticipant 31 31 31 558413 163029 267 

1462 Nonparticipant 31 31 31 558388 162932 267 

1463 Nonparticipant 46 46 46 560666 163617 275 

1464 Nonparticipant 45 45 45 561633 163721 273 

1465 Nonparticipant 27 28 27 555318 164050 252 

1466 Nonparticipant 27 28 27 555280 164069 252 

1467 Nonparticipant 28 29 28 555199 164058 253 

1468 Nonparticipant 26 27 26 555153 163656 258 

1469 Nonparticipant 27 27 27 555439 163689 255 

1470 Nonparticipant 28 29 28 555763 163600 260 

1471 Nonparticipant 24 25 24 554002 163691 251 

1472 Nonparticipant 24 25 24 553742 163742 253 

1473 Nonparticipant 25 26 25 553556 163719 255 

1474 Nonparticipant 25 26 25 553561 163780 256 

1475 Nonparticipant 23 24 23 553564 163669 254 

1476 Nonparticipant 23 23 23 553381 163657 253 

1477 Nonparticipant 19 20 19 553060 163593 247 

1478 Nonparticipant 19 20 19 553169 163598 248 

1479 Nonparticipant 20 21 20 553475 163534 250 

1480 Nonparticipant 25 26 26 553451 164227 254 

1481 Nonparticipant 23 24 23 552450 163654 254 

1482 Nonparticipant 33 33 33 560031 162076 280 

1483 Nonparticipant 30 30 30 559453 162068 274 

1484 Nonparticipant 32 32 32 559638 162070 276 

1485 Nonparticipant 31 31 30 559348 161996 274 

1486 Nonparticipant 30 30 30 558827 162005 279 

1487 Nonparticipant 30 31 30 558964 162066 280 

1488 Nonparticipant 29 29 29 558331 162096 274 

1489 Nonparticipant 24 24 24 557024 161981 271 

1490 Nonparticipant 27 27 27 557010 162054 272 

1491 Nonparticipant 26 27 26 556943 162067 271 

1492 Nonparticipant 27 28 27 557064 162066 271 

1493 Nonparticipant 27 28 27 557222 162072 273 

1494 Nonparticipant 26 27 26 557241 162009 272 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1495 Nonparticipant 27 28 27 557169 162005 273 

1496 Nonparticipant 24 25 25 555584 162075 264 

1497 Nonparticipant 25 26 25 555650 161989 264 

1498 Nonparticipant 25 26 25 555464 161979 264 

1499 Nonparticipant 25 26 25 556180 161928 269 

1500 Nonparticipant 24 25 25 555329 161955 264 

1501 Nonparticipant 24 25 24 555269 161978 264 

1502 Nonparticipant 24 25 24 555231 161981 264 

1503 Nonparticipant 23 25 24 554946 161990 264 

1504 Nonparticipant 22 23 22 554758 161988 264 

1505 Nonparticipant 23 24 23 553536 162567 260 

1506 Nonparticipant 23 24 23 553418 162491 260 

1507 Nonparticipant 23 24 23 553530 162454 260 

1508 Nonparticipant 23 24 23 553538 162512 260 

1509 Nonparticipant 26 27 26 556731 161881 273 

1510 Nonparticipant 26 27 26 556757 161884 273 

1511 Nonparticipant 26 27 26 556683 161821 273 

1512 Nonparticipant 26 27 26 556679 161858 273 

1513 Nonparticipant 24 25 24 556203 162004 268 

1514 Nonparticipant 26 27 26 556250 162003 270 

1515 Nonparticipant 26 26 26 556274 162008 270 

1516 Nonparticipant 25 26 26 556312 162009 270 

1517 Nonparticipant 25 26 25 556343 162008 270 

1518 Nonparticipant 26 27 26 556344 162059 271 

1519 Nonparticipant 25 26 25 555839 161990 265 

1520 Nonparticipant 25 26 25 555884 161987 265 

1521 Nonparticipant 25 26 25 555999 162009 266 

1522 Nonparticipant 24 25 24 556090 162003 267 

1523 Nonparticipant 24 25 24 556134 162005 267 

1524 Nonparticipant 24 25 24 556167 162011 268 

1525 Nonparticipant 25 26 25 556269 161928 271 

1526 Nonparticipant 26 26 26 556273 161945 271 

1527 Nonparticipant 21 23 22 553457 161968 262 

1528 Nonparticipant 21 23 22 553394 161960 262 

1529 Nonparticipant 22 23 22 553358 161970 261 

1530 Nonparticipant 22 23 22 553328 161970 261 



103 

Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1531 Nonparticipant 20 22 21 553224 161970 260 

1532 Nonparticipant 20 22 21 553382 162030 261 

1533 Nonparticipant 21 22 21 553437 162033 262 

1534 Nonparticipant 22 24 23 553537 162180 261 

1535 Nonparticipant 22 23 22 553581 161956 262 

1536 Nonparticipant 22 23 22 553610 161890 262 

1537 Nonparticipant 22 23 22 553450 161933 262 

1538 Nonparticipant 21 23 22 553461 161882 262 

1539 Nonparticipant 20 21 20 553239 161938 261 

1540 Nonparticipant 21 23 21 553159 161888 260 

1541 Nonparticipant 22 23 22 553455 161817 262 

1542 Nonparticipant 21 23 22 553456 161783 262 

1543 Nonparticipant 20 22 21 553513 161240 263 

1544 Nonparticipant 20 22 21 553512 161306 262 

1545 Nonparticipant 23 25 24 556365 161267 270 

1546 Nonparticipant 25 26 25 556322 161273 272 

1547 Nonparticipant 30 31 30 558938 162087 279 

1548 Nonparticipant 27 27 26 558252 161520 273 

1549 Participant 31 31 31 561387 161378 286 

1550 Nonparticipant 30 30 30 561550 161173 286 

1551 Nonparticipant 25 25 25 563160 160899 280 

1552 Nonparticipant 25 26 25 556155 161621 270 

1553 Nonparticipant 25 26 25 556149 161642 270 

1554 Nonparticipant 25 26 25 556388 161604 271 

1555 Nonparticipant 25 26 25 556459 161606 272 

1556 Nonparticipant 25 26 25 556554 161609 274 

1557 Nonparticipant 25 26 25 556551 161569 273 

1558 Nonparticipant 24 25 25 556540 161510 273 

1559 Nonparticipant 25 26 25 556454 161522 273 

1560 Nonparticipant 25 26 25 556454 161549 273 

1561 Nonparticipant 25 26 25 556549 161473 273 

1562 Nonparticipant 23 23 22 556587 161512 272 

1563 Nonparticipant 22 23 22 556615 161510 272 

1564 Nonparticipant 22 23 22 556638 161509 273 

1565 Nonparticipant 23 24 23 556660 161510 273 

1566 Nonparticipant 25 26 26 556684 161530 273 

1567 Nonparticipant 23 24 23 556605 161472 272 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1568 Nonparticipant 25 26 25 556238 161784 269 

1569 Nonparticipant 24 25 24 556215 161941 269 

1570 Nonparticipant 28 28 28 559890 160961 278 

1571 Nonparticipant 27 27 27 559935 161034 278 

1572 Nonparticipant 29 30 30 563717 178396 243 

1573 Nonparticipant 30 30 30 563658 178364 242 

1574 Nonparticipant 29 30 30 563595 178311 242 

1575 Nonparticipant 29 30 29 563598 178546 243 

1576 Nonparticipant 32 33 32 564258 178364 240 

1577 Nonparticipant 31 32 32 564304 178678 242 

1578 Nonparticipant 31 32 32 564476 178785 240 

1579 Nonparticipant 32 32 32 564661 178879 241 

1580 Nonparticipant 37 37 37 565711 178637 241 

1581 Nonparticipant 39 40 40 566117 178374 240 

1582 Nonparticipant 40 41 41 566076 178316 241 

1583 Nonparticipant 39 39 39 565818 178453 240 

1584 Nonparticipant 32 33 33 566468 179351 240 

1585 Nonparticipant 30 30 30 566609 179746 235 

1586 Nonparticipant 30 30 30 566621 179920 235 

1587 Nonparticipant 29 30 30 566614 179959 235 

1588 Nonparticipant 29 30 30 566611 180017 234 

1589 Nonparticipant 29 30 29 567079 179983 236 

1590 Nonparticipant 31 31 31 567429 179477 239 

1591 Nonparticipant 33 33 33 565864 179286 241 

1592 Nonparticipant 32 32 32 565789 179283 242 

1593 Nonparticipant 33 33 33 565709 179260 242 

1594 Nonparticipant 33 33 33 565629 179238 241 

1595 Nonparticipant 32 33 33 565498 179231 240 

1596 Nonparticipant 32 33 33 565183 179124 241 

1597 Nonparticipant 32 33 32 564874 179037 241 

1598 Nonparticipant 33 33 33 564919 178950 241 

1599 Nonparticipant 33 33 33 564995 178981 241 

1600 Nonparticipant 33 33 33 565062 178993 241 

1601 Nonparticipant 33 33 33 565006 178911 241 

1602 Nonparticipant 33 34 34 564956 178833 242 

1603 Nonparticipant 22 24 23 560759 178279 233 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1604 Nonparticipant 17 18 17 560846 179565 229 

1605 Nonparticipant 16 17 16 560792 179526 230 

1606 Nonparticipant 15 16 15 560739 179489 227 

1607 Nonparticipant 16 18 17 560684 179460 227 

1608 Nonparticipant 16 17 16 560664 179513 227 

1609 Nonparticipant 15 16 15 560708 179545 227 

1610 Nonparticipant 16 17 16 560740 179591 228 

1611 Nonparticipant 15 16 15 560819 179651 228 

1612 Nonparticipant 15 16 15 560887 179683 228 

1613 Nonparticipant 15 16 15 560923 179715 228 

1614 Nonparticipant 16 17 17 560964 179743 229 

1615 Nonparticipant 17 17 17 561010 179777 228 

1616 Nonparticipant 18 18 18 561039 179797 228 

1617 Nonparticipant 15 16 15 561069 179821 227 

1618 Nonparticipant 21 22 21 560967 179668 232 

1619 Nonparticipant 21 22 21 560923 179613 232 

1620 Nonparticipant 19 21 20 560582 179468 227 

1621 Nonparticipant 17 18 17 554749 178356 212 

1622 Nonparticipant 13 14 13 554863 178265 214 

1623 Nonparticipant 15 16 15 553669 179322 207 

1624 Nonparticipant 12 14 13 553788 179311 207 

1625 Nonparticipant 15 17 16 553798 179264 208 

1626 Nonparticipant 17 19 17 553798 179173 208 

1627 Nonparticipant 17 19 18 553774 179061 209 

1628 Nonparticipant 18 20 18 553749 178920 209 

1629 Nonparticipant 18 20 19 553749 178824 210 

1630 Nonparticipant 19 20 19 554216 178292 213 

1631 Nonparticipant 14 15 14 554349 178289 212 

1632 Nonparticipant 17 18 17 554141 178390 213 

1633 Nonparticipant 19 21 19 553979 178299 211 

1634 Nonparticipant 10 12 10 556114 179480 217 

1635 Nonparticipant 10 12 11 556066 179490 216 

1636 Nonparticipant 11 12 11 556039 179504 216 

1637 Nonparticipant 17 18 17 555405 178321 217 

1638 Nonparticipant 16 18 17 555461 178318 218 

1639 Nonparticipant 18 20 19 555303 178407 219 

1640 Nonparticipant 18 20 19 555318 178492 219 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1641 Nonparticipant 14 15 14 555269 178320 218 

1642 Nonparticipant 18 19 18 555153 178350 219 

1643 Nonparticipant 16 18 17 555022 178364 218 

1644 Nonparticipant 16 18 17 554959 178349 215 

1645 Nonparticipant 17 19 18 554829 178354 214 

1646 Nonparticipant 17 19 18 554783 178359 213 

1647 Nonparticipant 17 19 18 554834 178415 214 

1648 Nonparticipant 18 20 19 554781 178500 214 

1649 Nonparticipant 18 20 19 554848 178553 214 

1650 Nonparticipant 16 19 18 554906 178603 213 

1651 Nonparticipant 17 19 18 554792 178577 214 

1652 Nonparticipant 34 35 35 551312 173455 216 

1653 Nonparticipant 34 35 34 551242 173452 217 

1654 Nonparticipant 34 35 34 551169 173437 218 

1655 Nonparticipant 34 35 34 551203 173458 217 

1656 Nonparticipant 33 34 33 550941 173418 218 

1657 Nonparticipant 35 36 35 551410 173476 217 

1658 Nonparticipant 35 36 36 551914 173642 219 

1659 Nonparticipant 36 37 37 551835 173484 219 

1660 Nonparticipant 36 37 36 551863 173552 219 

1661 Nonparticipant 30 31 30 554286 173699 227 

1662 Nonparticipant 31 32 31 553401 173921 220 

1663 Nonparticipant 26 28 27 556313 173602 233 

1664 Nonparticipant 23 24 23 556255 173487 229 

1665 Nonparticipant 27 28 28 556708 173867 239 

1666 Nonparticipant 27 28 27 556562 173847 241 

1667 Nonparticipant 27 28 27 556525 173817 240 

1668 Nonparticipant 28 29 28 556705 173643 235 

1669 Nonparticipant 28 29 28 556549 173714 239 

1670 Nonparticipant 23 24 23 556606 173534 230 

1671 Nonparticipant 26 27 26 557577 173407 241 

1672 Nonparticipant 25 27 26 557598 173413 240 

1673 Nonparticipant 29 30 29 557429 173406 243 

1674 Nonparticipant 29 30 29 557462 173387 242 

1675 Nonparticipant 26 27 26 557414 173460 240 

1676 Nonparticipant 26 27 27 557395 173466 239 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1677 Nonparticipant 28 29 28 557351 173474 241 

1678 Nonparticipant 29 30 29 557310 173481 243 

1679 Nonparticipant 29 30 29 557265 173478 244 

1680 Nonparticipant 27 28 27 557441 173555 240 

1681 Nonparticipant 29 30 29 557289 173414 242 

1682 Nonparticipant 29 30 29 557252 173432 244 

1683 Nonparticipant 29 30 29 556967 173500 243 

1684 Nonparticipant 26 27 26 557010 173609 240 

1685 Nonparticipant 27 28 28 556889 173644 240 

1686 Nonparticipant 27 27 27 556857 173411 238 

1687 Nonparticipant 28 29 28 556914 173444 241 

1688 Nonparticipant 28 29 29 556823 173514 237 

1689 Nonparticipant 27 28 27 557397 173866 238 

1690 Nonparticipant 27 29 28 558580 173850 242 

1691 Nonparticipant 28 29 28 559635 173515 245 

1692 Nonparticipant 28 29 28 558383 173395 244 

1693 Nonparticipant 28 29 28 558148 173471 245 

1694 Nonparticipant 28 29 28 558407 173548 243 

1695 Nonparticipant 26 27 27 558568 173627 244 

1696 Nonparticipant 28 29 28 558730 173439 244 

1697 Nonparticipant 28 29 28 559153 173382 245 

1698 Nonparticipant 28 29 28 560158 173570 245 

1699 Nonparticipant 28 29 28 560656 173457 245 

1700 Nonparticipant 11 12 11 571241 160906 266 

1701 Nonparticipant 5 7 5 573282 160907 265 

1702 Nonparticipant 18 20 19 570259 160913 274 

1703 Nonparticipant 17 18 17 569422 160917 269 

1704 Nonparticipant 11 12 11 571252 160936 267 

1705 Nonparticipant 29 29 29 564878 161948 280 

1706 Nonparticipant 10 12 10 573569 161948 269 

1707 Nonparticipant 22 23 22 568704 161973 278 

1708 Nonparticipant 25 26 25 568088 161977 279 

1709 Nonparticipant 25 26 25 567892 161978 280 

1710 Nonparticipant 12 14 12 574486 163071 264 

1711 Nonparticipant 10 12 10 574454 163102 264 

1712 Nonparticipant 10 12 10 574502 163132 264 

1713 Nonparticipant 24 25 24 570370 163164 271 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1714 Nonparticipant 21 22 22 570390 163165 270 

1715 Nonparticipant 42 42 43 563304 164989 267 

1716 Nonparticipant 25 27 25 570823 164994 266 

1717 Nonparticipant 23 24 23 570918 164995 265 

1718 Nonparticipant 25 27 25 570760 164998 266 

1719 Nonparticipant 25 27 26 570750 165000 266 

1720 Nonparticipant 23 24 23 570919 165005 265 

1721 Nonparticipant 24 26 24 570865 165019 266 

1722 Nonparticipant 25 27 26 570656 165039 263 

1723 Nonparticipant 40 41 40 564578 165072 273 

1724 Nonparticipant 34 35 34 566481 165092 271 

1725 Nonparticipant 32 34 33 568093 165105 271 

1726 Nonparticipant 28 29 28 569630 165110 265 

1727 Nonparticipant 33 34 33 568099 165143 271 

1728 Nonparticipant 28 29 28 569640 165147 264 

1729 Nonparticipant 32 34 33 568282 165152 269 

1730 Nonparticipant 30 32 31 568795 165154 268 

1731 Nonparticipant 41 43 42 567373 165965 266 

1732 Nonparticipant 25 27 25 571149 165984 260 

1733 Nonparticipant 37 38 37 565997 165986 269 

1734 Nonparticipant 28 29 28 570267 165988 263 

1735 Nonparticipant 26 27 26 570880 166000 262 

1736 Nonparticipant 42 43 42 564595 166000 268 

1737 Nonparticipant 40 40 40 564886 166000 267 

1738 Nonparticipant 17 19 17 574313 166497 255 

1739 Nonparticipant 18 21 19 574316 166507 255 

1740 Nonparticipant 44 44 45 563254 166526 264 

1741 Nonparticipant 44 44 45 563287 166529 262 

1742 Nonparticipant 44 44 45 563251 166562 264 

1743 Nonparticipant 44 44 45 563212 166563 265 

1744 Nonparticipant 44 44 45 563253 166574 264 

1745 Nonparticipant 24 26 24 572031 166593 258 

1746 Nonparticipant 44 45 45 563212 166597 264 

1747 Nonparticipant 24 26 25 572031 166613 257 

1748 Nonparticipant 45 45 45 563208 166694 262 

1749 Nonparticipant 29 30 29 570148 167531 261 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1750 Nonparticipant 41 43 42 567665 167532 262 

1751 Nonparticipant 31 32 31 569386 167548 260 

1752 Nonparticipant 43 45 44 567320 167550 261 

1753 Nonparticipant 38 39 39 565826 167551 262 

1754 Nonparticipant 29 30 29 570148 167551 261 

1755 Nonparticipant 37 38 38 566527 168183 258 

1756 Nonparticipant 25 27 26 571696 168218 257 

1757 Nonparticipant 25 27 26 571698 168225 257 

1758 Nonparticipant 24 25 24 572638 168239 254 

1759 Nonparticipant 35 36 35 568058 168278 262 

1760 Nonparticipant 35 36 35 568062 168316 262 

1761 Nonparticipant 38 38 38 566442 168318 260 

1762 Nonparticipant 21 23 21 574216 168346 251 

1763 Nonparticipant 21 23 21 574213 168397 250 

1764 Nonparticipant 37 38 37 566469 168397 260 

1765 Nonparticipant 30 31 30 569698 168410 260 

1766 Nonparticipant 42 42 42 562798 168447 261 

1767 Nonparticipant 42 42 42 562796 168456 261 

1768 Nonparticipant 27 28 27 570674 169078 260 

1769 Nonparticipant 27 28 27 570653 169078 260 

1770 Nonparticipant 29 30 29 569725 169086 255 

1771 Nonparticipant 28 29 28 570351 169124 261 

1772 Nonparticipant 28 29 28 570326 169131 261 

1773 Nonparticipant 28 30 29 570209 169270 261 

1774 Nonparticipant 46 46 46 565554 169272 260 

1775 Nonparticipant 37 38 38 562227 169273 258 

1776 Nonparticipant 28 30 29 570281 169276 260 

1777 Nonparticipant 38 38 38 562296 169278 258 

1778 Nonparticipant 40 40 40 566477 169278 259 

1779 Nonparticipant 28 30 29 570184 169279 261 

1780 Nonparticipant 37 38 37 562145 169281 258 

1781 Nonparticipant 46 46 46 565529 169281 260 

1782 Nonparticipant 42 43 42 566090 169281 259 

1783 Nonparticipant 28 29 28 570221 169282 260 

1784 Nonparticipant 37 38 37 562151 169282 258 

1785 Nonparticipant 37 38 37 562194 169282 258 

1786 Nonparticipant 28 29 28 570122 169283 260 
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ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1787 Nonparticipant 46 46 46 564535 169300 256 

1788 Nonparticipant 44 45 45 564252 170132 256 

1789 Nonparticipant 35 36 36 562302 170139 255 

1790 Nonparticipant 41 42 42 563682 170145 257 

1791 Nonparticipant 36 36 36 562411 170149 256 

1792 Nonparticipant 30 31 30 569187 171021 249 

1793 Nonparticipant 29 30 29 571621 171045 250 

1794 Nonparticipant 29 30 29 571625 171046 250 

1795 Nonparticipant 24 26 25 573878 171111 250 

1796 Nonparticipant 23 24 23 573991 171117 249 

1797 Nonparticipant 30 31 31 569839 171162 252 

1798 Nonparticipant 31 32 31 569755 171165 252 

1799 Nonparticipant 26 28 27 573040 171171 249 

1800 Nonparticipant 25 26 25 573927 171171 249 

1801 Nonparticipant 24 26 25 574065 171293 249 

1802 Nonparticipant 32 32 32 562101 171683 251 

1803 Nonparticipant 32 32 32 562092 171683 251 

1804 Nonparticipant 32 33 33 562571 171687 250 

1805 Nonparticipant 33 34 34 567498 171690 247 

1806 Nonparticipant 32 33 33 562574 171692 250 

1807 Nonparticipant 33 34 33 568419 172400 250 

1808 Nonparticipant 35 36 35 564596 172405 248 

1809 Nonparticipant 27 28 27 573727 172430 249 

1810 Nonparticipant 35 36 35 569880 172443 250 

1811 Nonparticipant 35 36 35 569877 172445 250 

1812 Nonparticipant 35 36 35 566550 172448 248 

1813 Nonparticipant 32 33 32 563368 172485 249 

1814 Nonparticipant 27 28 27 573644 172498 248 

1815 Nonparticipant 32 33 32 563369 172513 248 

1816 Nonparticipant 35 36 35 564928 172524 247 

1817 Nonparticipant 35 36 35 564720 172526 248 

1818 Nonparticipant 35 36 35 564823 172529 248 

1819 Nonparticipant 35 36 35 564824 172532 248 

1820 Nonparticipant 35 36 36 569860 172538 250 

1821 Nonparticipant 34 35 35 566644 172554 249 

1822 Nonparticipant 28 29 29 573497 173037 248 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1823 Nonparticipant 28 29 29 573504 173037 248 

1824 Nonparticipant 29 30 29 573410 173050 248 

1825 Nonparticipant 28 29 28 573542 173051 249 

1826 Nonparticipant 29 30 29 573419 173058 248 

1827 Nonparticipant 29 30 29 573302 173059 247 

1828 Nonparticipant 40 41 40 571178 173286 250 

1829 Nonparticipant 33 34 33 564252 173286 248 

1830 Nonparticipant 35 36 35 565129 173286 249 

1831 Nonparticipant 36 37 36 565470 173288 251 

1832 Nonparticipant 31 33 32 563789 173298 247 

1833 Nonparticipant 34 35 34 568191 173298 248 

1834 Nonparticipant 31 32 32 563655 173305 249 

1835 Nonparticipant 32 33 32 563693 173309 248 

1836 Nonparticipant 31 32 31 563388 173310 248 

1837 Nonparticipant 36 37 36 565553 173320 251 

1838 Nonparticipant 30 31 31 563329 173321 246 

1839 Nonparticipant 30 31 30 562881 173323 248 

1840 Nonparticipant 36 37 36 565578 173325 251 

1841 Nonparticipant 34 34 34 568202 173328 249 

1842 Nonparticipant 37 38 37 565766 173329 249 

1843 Nonparticipant 39 40 39 571498 173743 249 

1844 Nonparticipant 35 36 35 567538 173776 247 

1845 Nonparticipant 39 40 39 571508 173794 249 

1846 Nonparticipant 39 40 39 571512 173796 249 

1847 Nonparticipant 35 37 36 565008 173821 248 

1848 Nonparticipant 42 44 43 569878 174258 248 

1849 Nonparticipant 42 43 42 569794 174263 247 

1850 Nonparticipant 44 45 44 570010 174267 248 

1851 Nonparticipant 30 31 30 563251 174268 246 

1852 Nonparticipant 42 43 43 569827 174270 247 

1853 Nonparticipant 30 31 30 563323 174271 246 

1854 Nonparticipant 42 43 42 569796 174279 247 

1855 Nonparticipant 42 43 42 569805 174291 247 

1856 Nonparticipant 42 44 43 569872 174291 248 

1857 Nonparticipant 42 43 43 569821 174293 247 

1858 Nonparticipant 42 43 42 569793 174299 247 

1859 Nonparticipant 44 45 44 570004 174301 247 
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ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1860 Nonparticipant 30 31 30 563291 174303 246 

1861 Nonparticipant 42 43 43 569839 174307 247 

1862 Nonparticipant 42 44 43 571215 174316 246 

1863 Nonparticipant 30 31 30 563088 174319 246 

1864 Nonparticipant 38 40 39 566801 174654 247 

1865 Nonparticipant 42 43 43 569830 174669 245 

1866 Nonparticipant 42 43 43 569885 174672 245 

1867 Nonparticipant 38 40 39 566835 174673 247 

1868 Nonparticipant 42 43 43 569898 174676 245 

1869 Nonparticipant 38 39 39 566846 174688 247 

1870 Nonparticipant 40 42 41 566586 174689 247 

1871 Nonparticipant 38 40 39 566778 174691 246 

1872 Nonparticipant 42 43 43 569891 174701 245 

1873 Nonparticipant 38 39 38 566869 174708 246 

1874 Nonparticipant 31 32 31 563797 174938 245 

1875 Nonparticipant 37 38 38 567059 174949 245 

1876 Nonparticipant 40 42 41 571569 174965 244 

1877 Nonparticipant 41 43 42 571487 174996 244 

1878 Nonparticipant 30 31 30 563208 175019 246 

1879 Nonparticipant 41 42 41 571581 175020 244 

1880 Nonparticipant 42 43 42 571483 175053 244 

1881 Nonparticipant 42 43 42 571484 175093 244 

1882 Nonparticipant 32 33 32 564225 175104 245 

1883 Nonparticipant 42 43 42 571483 175106 244 

1884 Nonparticipant 32 33 32 564230 175115 245 

1885 Nonparticipant 45 45 46 569920 175709 237 

1886 Nonparticipant 43 43 43 568010 175722 243 

1887 Nonparticipant 45 46 46 568231 175896 243 

1888 Nonparticipant 38 39 38 566679 175907 244 

1889 Nonparticipant 45 45 46 568221 175910 243 

1890 Nonparticipant 38 39 39 566686 175931 244 

1891 Nonparticipant 44 45 45 568171 175982 242 

1892 Nonparticipant 41 43 42 571419 175989 243 

1893 Nonparticipant 41 42 41 571475 176003 243 

1894 Nonparticipant 33 34 33 564510 163643 277 

1895 Nonparticipant 33 33 33 564191 177811 241 
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ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1896 Nonparticipant 34 34 34 564231 176981 244 

1897 Nonparticipant 34 35 35 568928 177981 243 

1898 Nonparticipant 40 40 41 569355 177011 238 

1899 Nonparticipant 41 41 41 569278 176976 238 

1900 Nonparticipant 45 45 46 568874 176607 236 

1901 Nonparticipant 45 45 45 568618 176538 240 

1902 Nonparticipant 44 45 45 568541 176530 241 

1903 Nonparticipant 44 44 44 568495 176541 241 

1904 Nonparticipant 30 31 30 571425 178273 234 

1905 Nonparticipant 30 31 30 571445 178245 233 

1906 Nonparticipant 30 31 30 571473 178211 233 

1907 Nonparticipant 30 31 31 571499 178183 233 

1908 Nonparticipant 30 31 31 571553 178122 233 

1909 Nonparticipant 29 30 29 571601 178058 231 

1910 Nonparticipant 30 31 31 571619 178037 232 

1911 Nonparticipant 26 27 27 571752 179112 226 

1912 Nonparticipant 27 28 28 571668 179020 227 

1913 Nonparticipant 27 28 27 571560 178915 230 

1914 Nonparticipant 28 29 28 571537 178887 231 

1915 Nonparticipant 28 29 28 571520 178864 231 

1916 Nonparticipant 27 28 27 571581 178956 230 

1917 Nonparticipant 26 27 26 571614 178971 228 

1918 Nonparticipant 27 28 28 571645 178992 228 

1919 Nonparticipant 28 28 28 571709 179056 227 

1920 Nonparticipant 28 29 28 571461 178820 232 

1921 Nonparticipant 29 29 29 571417 178764 234 

1922 Nonparticipant 29 30 29 571328 178672 233 

1923 Nonparticipant 31 31 31 570875 177963 236 

1924 Nonparticipant 31 32 32 571003 177963 237 

1925 Nonparticipant 31 32 32 571126 177963 235 

1926 Nonparticipant 44 45 45 566274 176565 243 

1927 Nonparticipant 44 45 45 566204 176568 244 

1928 Nonparticipant 45 46 45 566127 176572 243 

1929 Nonparticipant 29 30 29 572801 177549 241 

1930 Nonparticipant 29 29 29 572835 177543 241 

1931 Nonparticipant 29 30 29 572788 177481 242 

1932 Nonparticipant 29 30 29 572868 177490 242 
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ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1933 Nonparticipant 29 30 29 572917 177499 242 

1934 Nonparticipant 29 30 29 572941 177500 242 

1935 Nonparticipant 29 29 29 572975 177498 243 

1936 Nonparticipant 28 29 29 573005 177507 242 

1937 Nonparticipant 28 29 29 573035 177513 242 

1938 Nonparticipant 28 29 29 573062 177514 242 

1939 Nonparticipant 32 33 32 571183 177783 236 

1940 Nonparticipant 32 33 32 571160 177815 237 

1941 Nonparticipant 32 33 32 571145 177831 237 

1942 Nonparticipant 31 32 32 571116 177847 237 

1943 Nonparticipant 32 33 32 571085 177861 238 

1944 Nonparticipant 32 33 32 571045 177875 239 

1945 Nonparticipant 32 33 32 570997 177898 239 

1946 Nonparticipant 31 32 32 570981 177907 239 

1947 Nonparticipant 32 32 32 570956 177927 239 

1948 Nonparticipant 31 31 31 570939 177944 238 

1949 Nonparticipant 28 29 29 573730 175471 244 

1950 Nonparticipant 31 32 31 573153 175636 245 

1951 Nonparticipant 32 33 32 573049 175283 245 

1952 Nonparticipant 27 28 27 574344 174695 244 

1953 Nonparticipant 24 25 24 553850 176170 220 

1954 Nonparticipant 24 25 24 553815 176181 220 

1955 Nonparticipant 24 25 24 553791 176182 220 

1956 Nonparticipant 24 25 24 553757 176216 220 

1957 Nonparticipant 24 25 24 553800 176220 220 

1958 Nonparticipant 22 24 23 553759 176912 217 

1959 Nonparticipant 21 23 22 553706 176872 217 

1960 Nonparticipant 21 22 21 553670 176870 217 

1961 Nonparticipant 21 22 21 553618 176877 214 

1962 Nonparticipant 21 22 21 553607 176877 213 

1963 Nonparticipant 21 23 22 553579 176877 213 

1964 Nonparticipant 21 22 21 553558 176876 214 

1965 Nonparticipant 22 24 23 553508 176876 215 

1966 Nonparticipant 22 24 23 553469 176879 215 

1967 Nonparticipant 22 24 23 553442 176879 215 

1968 Nonparticipant 22 24 23 553382 176883 215 
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ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

1969 Nonparticipant 22 23 22 553356 176879 215 

1970 Nonparticipant 22 23 22 553500 177096 214 

1971 Nonparticipant 22 23 22 553483 177096 215 

1972 Nonparticipant 22 23 22 553455 177107 215 

1973 Nonparticipant 20 21 20 553435 177111 215 

1974 Nonparticipant 18 19 18 553403 177120 215 

1975 Nonparticipant 18 19 19 553395 177123 215 

1976 Nonparticipant 18 19 18 553377 177127 215 

1977 Nonparticipant 24 25 24 553281 176353 217 

1978 Nonparticipant 24 25 24 553295 176350 217 

1979 Nonparticipant 24 25 24 553309 176350 217 

1980 Nonparticipant 24 25 24 553326 176351 217 

1981 Nonparticipant 24 25 24 553378 176356 217 

1982 Nonparticipant 24 25 24 553404 176357 218 

1983 Nonparticipant 24 25 24 553437 176354 218 

1984 Nonparticipant 22 24 23 553498 176351 216 

1985 Nonparticipant 24 25 24 553516 176119 220 

1986 Nonparticipant 24 25 24 553527 176153 220 

1987 Nonparticipant 23 24 23 553138 176763 216 

1988 Nonparticipant 23 24 23 553166 176760 216 

1989 Nonparticipant 23 24 23 553201 176758 216 

1990 Nonparticipant 23 24 23 553239 176762 216 

1991 Nonparticipant 23 24 23 553277 176754 215 

1992 Nonparticipant 23 24 23 553321 176755 215 

1993 Nonparticipant 23 24 23 553388 176760 215 

1994 Nonparticipant 23 24 23 553424 176741 215 

1995 Nonparticipant 23 24 23 553443 176739 215 

1996 Nonparticipant 22 24 23 553485 176745 215 

1997 Nonparticipant 22 24 23 553498 176746 215 

1998 Nonparticipant 22 24 23 553529 176746 215 

1999 Nonparticipant 22 23 23 553646 176742 217 

2000 Nonparticipant 21 23 22 553657 176776 218 

2001 Nonparticipant 19 20 19 553631 176825 214 

2002 Nonparticipant 21 22 21 553590 176833 213 

2003 Nonparticipant 22 24 23 553549 176836 215 

2004 Nonparticipant 22 24 23 553442 176839 215 

2005 Nonparticipant 22 24 23 553379 176839 215 
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ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2006 Nonparticipant 19 21 20 553814 177575 214 

2007 Nonparticipant 18 20 19 553690 177757 213 

2008 Nonparticipant 20 22 21 553619 177617 213 

2009 Nonparticipant 19 21 20 553623 177472 212 

2010 Nonparticipant 20 21 20 555172 177824 218 

2011 Nonparticipant 17 18 17 555064 177991 222 

2012 Nonparticipant 20 21 20 555387 177828 218 

2013 Nonparticipant 19 21 20 555295 177949 218 

2014 Nonparticipant 20 22 21 557458 177766 222 

2015 Nonparticipant 19 20 19 558116 177959 223 

2016 Nonparticipant 25 26 26 561762 177473 241 

2017 Nonparticipant 25 26 25 561713 177441 240 

2018 Nonparticipant 25 26 25 561677 177435 241 

2019 Nonparticipant 25 26 25 561503 177344 241 

2020 Nonparticipant 22 23 22 561170 177267 238 

2021 Nonparticipant 23 24 24 561057 178125 233 

2022 Nonparticipant 23 24 23 560678 178177 232 

2023 Nonparticipant 21 22 21 560650 178182 232 

2024 Nonparticipant 20 21 20 560613 178178 231 

2025 Nonparticipant 22 24 23 560556 178169 232 

2026 Nonparticipant 22 24 23 560726 178244 232 

2027 Nonparticipant 21 23 22 560837 178235 229 

2028 Nonparticipant 17 18 17 560875 178237 227 

2029 Nonparticipant 22 24 23 561020 178250 231 

2030 Nonparticipant 21 22 21 561051 178247 231 

2031 Nonparticipant 23 24 24 561100 178246 232 

2032 Nonparticipant 23 24 24 561136 178241 232 

2033 Nonparticipant 19 20 19 561312 178175 231 

2034 Nonparticipant 20 21 21 561354 178171 232 

2035 Nonparticipant 34 34 34 568778 178159 240 

2036 Nonparticipant 34 34 34 568879 178165 240 

2037 Nonparticipant 34 34 35 568618 178089 240 

2038 Nonparticipant 34 34 35 568588 178089 241 

2039 Nonparticipant 34 34 35 568551 178091 241 

2040 Nonparticipant 34 34 35 568516 178093 241 

2041 Nonparticipant 34 34 35 568487 178091 241 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2042 Nonparticipant 34 35 35 568439 178089 241 

2043 Nonparticipant 34 35 35 568394 178096 241 

2044 Nonparticipant 34 35 35 568320 178073 242 

2045 Nonparticipant 35 35 35 570009 177653 235 

2046 Nonparticipant 36 36 36 570030 177563 235 

2047 Nonparticipant 35 36 36 570047 177581 235 

2048 Nonparticipant 35 35 36 570068 177608 235 

2049 Nonparticipant 35 35 35 570093 177620 235 

2050 Nonparticipant 35 35 35 570115 177637 234 

2051 Nonparticipant 34 35 35 570254 177707 234 

2052 Nonparticipant 33 34 34 570369 177778 235 

2053 Nonparticipant 33 34 34 570382 177789 235 

2054 Nonparticipant 34 34 34 570422 177818 237 

2055 Nonparticipant 34 34 34 570437 177832 237 

2056 Nonparticipant 33 34 34 570456 177849 237 

2057 Nonparticipant 33 34 34 570485 177862 237 

2058 Nonparticipant 36 36 36 569975 177541 235 

2059 Nonparticipant 36 36 36 570000 177555 234 

2060 Nonparticipant 35 35 36 569981 177638 235 

2061 Nonparticipant 35 35 35 569966 177658 235 

2062 Nonparticipant 35 35 35 569964 177687 235 

2063 Nonparticipant 35 35 35 569960 177714 235 

2064 Nonparticipant 32 33 33 571218 177605 232 

2065 Nonparticipant 32 33 33 571229 177646 232 

2066 Nonparticipant 32 33 33 571213 177656 233 

2067 Nonparticipant 32 33 33 571179 177655 234 

2068 Nonparticipant 33 33 33 571134 177651 236 

2069 Nonparticipant 33 33 33 571073 177649 237 

2070 Nonparticipant 31 31 31 570917 178258 232 

2071 Nonparticipant 31 31 31 570910 178260 232 

2072 Nonparticipant 31 31 31 570900 178264 233 

2073 Nonparticipant 31 31 31 570886 178270 233 

2074 Nonparticipant 33 34 34 570227 177972 238 

2075 Nonparticipant 33 34 34 570202 177973 238 

2076 Nonparticipant 33 34 34 570175 177973 238 

2077 Nonparticipant 33 34 34 570164 177973 238 

2078 Nonparticipant 33 34 34 570143 177972 238 
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Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2079 Nonparticipant 34 34 34 570111 177971 237 

2080 Nonparticipant 34 34 34 570069 177969 237 

2081 Nonparticipant 34 34 34 570035 177975 236 

2082 Nonparticipant 34 34 34 570005 177974 236 

2083 Nonparticipant 34 34 34 569958 177973 235 

2084 Nonparticipant 34 34 34 569914 177973 236 

2085 Nonparticipant 34 34 34 569908 178000 236 

2086 Nonparticipant 34 34 34 569910 178021 236 

2087 Nonparticipant 33 34 34 569946 178064 236 

2088 Nonparticipant 33 34 34 570017 178059 237 

2089 Nonparticipant 33 33 33 570109 178062 238 

2090 Nonparticipant 33 33 33 570124 178062 238 

2091 Nonparticipant 33 33 33 570166 178076 238 

2092 Nonparticipant 33 33 33 570211 178080 238 

2093 Nonparticipant 26 27 27 572586 179006 230 

2094 Nonparticipant 26 27 27 572526 178974 230 

2095 Nonparticipant 26 27 27 572390 178930 228 

2096 Nonparticipant 25 26 25 572327 178908 229 

2097 Nonparticipant 25 26 26 572280 178861 228 

2098 Nonparticipant 27 28 27 572176 178710 229 

2099 Nonparticipant 26 27 27 572154 178684 229 

2100 Nonparticipant 27 27 27 572101 178647 230 

2101 Nonparticipant 28 28 28 572085 178637 231 

2102 Nonparticipant 28 29 28 572003 178716 230 

2103 Nonparticipant 27 28 27 571647 179280 229 

2104 Nonparticipant 27 28 27 571688 179233 228 

2105 Nonparticipant 27 28 27 571729 179176 228 

2106 Nonparticipant 27 28 27 571742 179163 227 

2107 Nonparticipant 27 27 27 571754 179154 226 

2108 Nonparticipant 26 27 26 571808 179459 227 

2109 Nonparticipant 26 27 26 571779 179422 227 

2110 Nonparticipant 27 28 27 571710 179340 228 

2111 Nonparticipant 27 27 27 571691 179330 228 

2112 Nonparticipant 27 28 27 571571 179289 229 

2113 Nonparticipant 27 28 27 571559 179289 229 

2114 Nonparticipant 27 28 28 571527 179277 229 
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Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2115 Nonparticipant 24 25 25 571474 179242 229 

2116 Nonparticipant 28 28 28 571423 179188 231 

2117 Nonparticipant 27 28 28 571382 179135 231 

2118 Nonparticipant 28 29 28 571338 179091 232 

2119 Nonparticipant 28 29 29 571266 179021 233 

2120 Nonparticipant 29 29 29 571206 178968 233 

2121 Nonparticipant 29 29 29 571146 178924 233 

2122 Nonparticipant 28 29 28 571679 178782 229 

2123 Nonparticipant 28 29 28 571710 178757 230 

2124 Nonparticipant 28 29 28 571808 178637 230 

2125 Nonparticipant 28 29 28 571861 178596 229 

2126 Nonparticipant 28 29 28 571886 178574 230 

2127 Nonparticipant 29 29 29 571953 178502 231 

2128 Nonparticipant 28 29 29 571968 178486 231 

2129 Nonparticipant 27 28 28 572000 178962 229 

2130 Nonparticipant 27 28 28 571984 178924 230 

2131 Nonparticipant 28 28 28 571940 178873 229 

2132 Nonparticipant 26 27 26 571222 179922 231 

2133 Nonparticipant 26 27 26 571203 179919 231 

2134 Nonparticipant 26 27 27 571162 179907 231 

2135 Nonparticipant 26 27 27 571090 179907 231 

2136 Nonparticipant 26 27 27 571055 179907 232 

2137 Nonparticipant 26 27 27 571014 179916 232 

2138 Nonparticipant 26 27 27 570976 179916 232 

2139 Nonparticipant 26 27 26 570951 179919 233 

2140 Nonparticipant 26 27 26 570938 179897 233 

2141 Nonparticipant 26 27 27 570935 179815 233 

2142 Nonparticipant 27 27 27 570938 179777 233 

2143 Nonparticipant 27 27 27 570951 179765 232 

2144 Nonparticipant 27 27 27 571102 179759 232 

2145 Nonparticipant 26 27 27 571156 179759 231 

2146 Nonparticipant 27 27 27 571175 179762 231 

2147 Nonparticipant 26 27 27 571190 179799 232 

2148 Nonparticipant 26 27 27 571203 179828 231 

2149 Nonparticipant 26 27 27 571212 179847 231 

2150 Nonparticipant 27 28 27 570469 179588 238 

2151 Nonparticipant 22 23 23 561237 177220 241 



Apex Clean Energy 

REPORT 
Noise Impact Assessment for Republic 
Wind l Seneca and Sandusky County, 
Ohio 

120 December 11, 2018 

Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
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2152 Nonparticipant 23 24 23 561287 177234 241 

2153 Nonparticipant 22 23 22 561008 177185 239 

2154 Nonparticipant 24 26 25 560747 176977 242 

2155 Nonparticipant 24 26 25 560743 176984 242 

2156 Nonparticipant 23 25 24 560357 176891 239 

2157 Nonparticipant 23 25 24 560302 176858 241 

2158 Nonparticipant 24 25 24 560057 176756 241 

2159 Nonparticipant 24 25 24 560143 176784 241 

2160 Nonparticipant 24 25 24 560146 176823 241 

2161 Nonparticipant 23 25 24 556767 175931 229 

2162 Nonparticipant 22 23 22 556820 176009 229 

2163 Nonparticipant 22 23 22 556904 175969 231 

2164 Nonparticipant 23 25 23 559104 176078 243 

2165 Nonparticipant 24 25 24 559254 176203 243 

2166 Nonparticipant 22 24 23 559410 176323 243 

2167 Nonparticipant 23 25 24 559482 176300 244 

2168 Nonparticipant 24 26 25 558982 175883 243 

2169 Nonparticipant 24 26 25 558923 175855 243 

2170 Nonparticipant 23 25 23 558609 175683 242 

2171 Nonparticipant 25 26 25 560128 175841 242 

2172 Nonparticipant 25 26 25 560200 176032 241 

2173 Nonparticipant 25 26 25 560210 176275 241 

2174 Nonparticipant 29 30 29 563152 176556 243 

2175 Nonparticipant 45 45 46 569899 175727 237 

2176 Nonparticipant 45 45 46 569907 175766 238 

2177 Nonparticipant 45 45 46 569903 175788 239 

2178 Nonparticipant 45 45 46 569906 175826 239 

2179 Nonparticipant 45 45 46 569905 175865 239 

2180 Nonparticipant 24 25 24 556856 175155 229 

2181 Nonparticipant 24 25 24 557124 175103 232 

2182 Nonparticipant 23 24 23 555776 175289 225 

2183 Nonparticipant 24 25 24 555841 175252 228 

2184 Nonparticipant 24 25 24 555973 175394 228 

2185 Nonparticipant 25 26 25 555452 175125 224 

2186 Nonparticipant 25 26 25 555271 175124 222 

2187 Nonparticipant 25 26 26 555307 175141 223 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2188 Nonparticipant 23 25 24 548736 174071 213 

2189 Nonparticipant 27 28 27 550164 174279 214 

2190 Nonparticipant 28 30 29 551618 174771 216 

2191 Nonparticipant 29 30 29 551634 174736 216 

2192 Nonparticipant 29 30 29 551650 174708 216 

2193 Nonparticipant 29 30 29 551661 174680 217 

2194 Nonparticipant 29 30 29 551677 174650 217 

2195 Nonparticipant 29 30 30 551698 174615 217 

2196 Nonparticipant 29 30 29 551586 174605 215 

2197 Nonparticipant 28 29 29 551556 174733 215 

2198 Nonparticipant 29 30 29 551773 174509 217 

2199 Nonparticipant 30 31 31 551792 174419 215 

2200 Nonparticipant 32 33 32 551864 174099 219 

2201 Nonparticipant 32 33 33 551782 174036 219 

2202 Nonparticipant 30 31 31 553402 174264 218 

2203 Nonparticipant 30 31 30 557644 173132 244 

2204 Nonparticipant 30 31 30 557646 173174 244 

2205 Nonparticipant 30 31 30 557591 173168 244 

2206 Nonparticipant 29 30 29 557586 173200 244 

2207 Nonparticipant 29 30 29 557586 173221 244 

2208 Nonparticipant 29 30 29 557586 173248 244 

2209 Nonparticipant 29 30 30 557573 173305 243 

2210 Nonparticipant 29 30 29 557647 173346 243 

2211 Nonparticipant 30 31 30 556764 173159 242 

2212 Nonparticipant 30 31 30 556763 173100 242 

2213 Nonparticipant 30 31 30 555986 173045 241 

2214 Nonparticipant 30 31 30 555969 173045 241 

2215 Nonparticipant 30 31 30 555945 173046 240 

2216 Nonparticipant 29 30 29 555933 173053 240 

2217 Nonparticipant 29 30 29 555948 173054 241 

2218 Nonparticipant 30 31 30 555961 173052 241 

2219 Nonparticipant 30 31 30 555980 173052 241 

2220 Nonparticipant 29 30 30 555991 173054 241 

2221 Nonparticipant 29 30 30 556004 173057 241 

2222 Nonparticipant 29 30 29 556014 173059 241 

2223 Nonparticipant 28 29 29 556034 173092 239 

2224 Nonparticipant 29 30 29 556037 173102 239 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2225 Nonparticipant 29 30 29 556043 173113 239 

2226 Nonparticipant 29 30 29 556053 173121 238 

2227 Nonparticipant 29 30 29 556063 173132 238 

2228 Nonparticipant 28 29 28 556043 173150 237 

2229 Nonparticipant 27 28 28 556035 173149 237 

2230 Nonparticipant 27 28 27 556020 173143 236 

2231 Nonparticipant 27 28 27 555998 173137 236 

2232 Nonparticipant 27 28 28 549667 173324 216 

2233 Nonparticipant 25 26 25 548801 173358 214 

2234 Nonparticipant 26 27 26 549137 173286 215 

2235 Nonparticipant 25 26 25 548685 172347 217 

2236 Nonparticipant 25 26 25 548627 172253 217 

2237 Nonparticipant 25 26 25 548700 171747 218 

2238 Nonparticipant 27 28 27 549293 171737 220 

2239 Nonparticipant 27 28 27 549256 171603 220 

2240 Nonparticipant 26 27 26 548862 171656 219 

2241 Nonparticipant 29 30 29 549690 171800 220 

2242 Nonparticipant 30 31 31 560107 171703 249 

2243 Nonparticipant 30 31 30 561129 171734 254 

2244 Nonparticipant 29 30 29 560914 171714 254 

2245 Nonparticipant 31 32 31 561476 171776 252 

2246 Nonparticipant 35 36 35 558540 170974 248 

2247 Nonparticipant 35 36 36 558422 171047 248 

2248 Nonparticipant 35 36 35 558525 171073 248 

2249 Nonparticipant 36 37 37 556271 171463 237 

2250 Nonparticipant 43 45 44 556770 170937 247 

2251 Nonparticipant 36 36 36 555215 171221 243 

2252 Nonparticipant 41 41 41 554616 170268 243 

2253 Nonparticipant 42 42 43 554701 170258 244 

2254 Nonparticipant 44 44 44 554785 170259 244 

2255 Nonparticipant 44 45 44 556093 170281 247 

2256 Nonparticipant 43 43 43 555234 170268 244 

2257 Nonparticipant 43 43 43 554924 170268 243 

2258 Nonparticipant 44 44 44 554860 170258 243 

2259 Nonparticipant 29 30 30 551887 168998 240 

2260 Nonparticipant 29 30 30 551882 168951 241 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2261 Nonparticipant 28 29 29 551894 168891 241 

2262 Nonparticipant 29 30 29 551904 168772 243 

2263 Nonparticipant 28 29 29 551867 168629 239 

2264 Nonparticipant 28 29 28 551654 168575 240 

2265 Nonparticipant 28 29 28 551455 168907 241 

2266 Nonparticipant 25 26 25 550975 168631 235 

2267 Nonparticipant 26 27 26 550860 168590 233 

2268 Nonparticipant 25 26 25 550973 168405 239 

2269 Nonparticipant 26 27 26 551013 168417 241 

2270 Nonparticipant 23 24 24 551064 168360 237 

2271 Nonparticipant 31 32 31 552924 168864 242 

2272 Nonparticipant 32 32 32 553394 168606 243 

2273 Nonparticipant 33 33 33 553544 168665 242 

2274 Nonparticipant 30 30 30 552407 168637 244 

2275 Nonparticipant 29 30 29 552369 168641 244 

2276 Nonparticipant 29 30 30 552307 168637 242 

2277 Nonparticipant 29 30 30 552268 168630 242 

2278 Nonparticipant 32 32 32 553618 168036 245 

2279 Nonparticipant 31 32 32 553460 167997 245 

2280 Nonparticipant 31 32 32 553416 168069 246 

2281 Nonparticipant 31 31 31 553235 168131 246 

2282 Nonparticipant 31 32 31 553463 167884 245 

2283 Nonparticipant 31 32 32 553619 167646 246 

2284 Nonparticipant 32 32 32 553610 167739 246 

2285 Nonparticipant 32 32 32 553635 167774 245 

2286 Nonparticipant 32 32 32 553632 167808 245 

2287 Nonparticipant 31 32 32 553624 167559 246 

2288 Nonparticipant 37 38 37 558028 166097 259 

2289 Nonparticipant 41 42 41 560363 166021 265 

2290 Nonparticipant 40 41 40 560362 166210 266 

2291 Nonparticipant 36 37 37 559560 166201 262 

2292 Nonparticipant 36 37 36 559482 166183 260 

2293 Nonparticipant 36 37 36 559535 166390 261 

2294 Nonparticipant 37 37 37 559548 166108 261 

2295 Nonparticipant 37 37 37 559579 166036 262 

2296 Nonparticipant 45 45 45 561828 166141 268 

2297 Nonparticipant 35 35 35 558906 165372 264 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2298 Nonparticipant 34 35 35 558749 165111 266 

2299 Nonparticipant 35 35 35 556769 165415 260 

2300 Nonparticipant 33 34 33 556719 165184 260 

2301 Nonparticipant 33 34 33 556702 165135 260 

2302 Nonparticipant 37 37 37 559503 164419 267 

2303 Nonparticipant 37 37 37 559567 164418 268 

2304 Nonparticipant 37 38 38 559640 164486 268 

2305 Nonparticipant 34 35 34 558881 164393 264 

2306 Nonparticipant 34 35 35 559032 164335 268 

2307 Nonparticipant 40 40 40 560021 164486 271 

2308 Nonparticipant 39 40 40 559982 165000 264 

2309 Nonparticipant 22 23 22 552329 163656 253 

2310 Nonparticipant 24 25 24 553477 163137 258 

2311 Nonparticipant 19 21 20 552969 163578 248 

2312 Nonparticipant 21 22 21 553487 162685 259 

2313 Nonparticipant 20 21 20 552215 163023 248 

2314 Nonparticipant 26 26 26 555079 163164 261 

2315 Nonparticipant 28 29 28 556670 162990 267 

2316 Nonparticipant 28 29 28 556767 163028 266 

2317 Nonparticipant 28 28 28 556770 162812 267 

2318 Nonparticipant 28 28 28 556771 162764 267 

2319 Nonparticipant 25 25 25 556764 162703 265 

2320 Nonparticipant 28 28 28 557004 162699 267 

2321 Nonparticipant 28 29 28 557168 162964 269 

2322 Nonparticipant 29 29 29 557205 163026 268 

2323 Nonparticipant 29 29 29 557211 163139 267 

2324 Nonparticipant 29 29 29 556760 163386 267 

2325 Nonparticipant 27 28 27 557541 162016 273 

2326 Nonparticipant 26 27 26 556732 161945 272 

2327 Nonparticipant 26 27 26 556722 161977 271 

2328 Nonparticipant 26 27 26 556721 162017 270 

2329 Nonparticipant 26 27 26 556820 161998 271 

2330 Nonparticipant 26 27 26 556824 161978 271 

2331 Nonparticipant 26 27 26 556824 161954 271 

2332 Nonparticipant 26 27 26 556818 161919 272 

2333 Nonparticipant 26 27 26 556872 161905 272 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2334 Nonparticipant 26 27 26 556310 161980 270 

2335 Nonparticipant 26 27 26 556307 161930 271 

2336 Nonparticipant 25 25 25 556316 161907 271 

2337 Nonparticipant 26 27 26 556341 161919 271 

2338 Nonparticipant 26 27 26 556376 161921 271 

2339 Nonparticipant 26 27 26 556422 161920 271 

2340 Nonparticipant 26 27 26 556415 161938 271 

2341 Nonparticipant 26 27 26 556415 161950 271 

2342 Nonparticipant 26 27 26 556418 161960 271 

2343 Nonparticipant 26 27 26 556408 161882 271 

2344 Nonparticipant 25 26 25 556377 161880 271 

2345 Nonparticipant 24 25 24 556341 161881 271 

2346 Nonparticipant 23 24 23 556314 161880 270 

2347 Nonparticipant 22 22 21 556217 161881 268 

2348 Nonparticipant 25 26 25 555931 161897 265 

2349 Nonparticipant 24 25 25 555758 161965 265 

2350 Nonparticipant 25 26 25 555738 162055 264 

2351 Nonparticipant 25 26 25 555816 162053 264 

2352 Nonparticipant 24 25 24 555633 162103 264 

2353 Nonparticipant 20 21 20 555876 160913 265 

2354 Nonparticipant 26 27 26 556874 161852 273 

2355 Nonparticipant 24 25 24 556215 161922 269 

2356 Nonparticipant 26 27 26 556376 161981 270 

2357 Nonparticipant 25 26 25 556191 161489 271 

2358 Nonparticipant 24 25 24 556172 161380 272 

2359 Nonparticipant 23 24 24 556104 161352 272 

2360 Nonparticipant 24 25 24 556075 161334 272 

2361 Nonparticipant 24 25 24 556069 161311 272 

2362 Nonparticipant 24 25 24 556060 161281 273 

2363 Nonparticipant 24 25 24 556023 161246 273 

2364 Nonparticipant 24 25 24 556095 161260 273 

2365 Nonparticipant 24 25 24 556126 161306 272 

2366 Nonparticipant 24 25 24 556136 161298 272 

2367 Nonparticipant 24 25 25 556155 161299 272 

2368 Nonparticipant 24 25 24 556129 161252 273 

2369 Nonparticipant 24 25 25 556180 161271 272 

2370 Nonparticipant 24 25 25 556234 161268 273 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2371 Nonparticipant 24 26 25 556238 161315 272 

2372 Nonparticipant 24 25 25 556265 161263 273 

2373 Nonparticipant 24 25 25 556289 161258 273 

2374 Nonparticipant 23 24 23 556771 161039 272 

2375 Nonparticipant 24 25 24 556601 161358 271 

2376 Nonparticipant 18 20 19 552113 178485 208 

2377 Nonparticipant 16 17 16 552045 178564 206 

2378 Nonparticipant 17 19 17 552092 178339 209 

2379 Nonparticipant 12 14 13 551935 178385 205 

2380 Nonparticipant 18 20 19 551925 178326 208 

2381 Nonparticipant 18 20 19 551742 178323 207 

2382 Nonparticipant 32 33 33 564696 178868 241 

2383 Nonparticipant 32 32 32 564724 178955 241 

2384 Nonparticipant 32 32 32 564668 178931 242 

2385 Nonparticipant 31 32 32 564590 178916 241 

2386 Nonparticipant 31 32 32 564552 178899 241 

2387 Nonparticipant 31 32 32 564494 178862 242 

2388 Nonparticipant 31 32 32 564454 178833 242 

2389 Nonparticipant 29 30 30 564263 179068 235 

2390 Nonparticipant 29 29 29 564169 179313 235 

2391 Nonparticipant 29 29 29 564181 179375 237 

2392 Nonparticipant 29 29 29 564268 179380 237 

2393 Nonparticipant 27 27 27 564189 179666 233 

2394 Nonparticipant 28 28 28 564334 179772 233 

2395 Nonparticipant 27 28 27 564402 179826 233 

2396 Nonparticipant 29 30 30 564121 178616 241 

2397 Nonparticipant 30 30 30 563920 178504 242 

2398 Nonparticipant 30 31 31 563881 178482 243 

2399 Nonparticipant 30 31 30 563799 178437 243 

2400 Nonparticipant 30 31 30 563762 178417 243 

2401 Nonparticipant 16 18 18 560623 179497 227 

2402 Nonparticipant 18 20 19 560524 179451 226 

2403 Nonparticipant 18 19 18 560475 179410 226 

2404 Nonparticipant 17 18 17 560425 179368 226 

2405 Nonparticipant 18 19 18 560398 179344 226 

2406 Nonparticipant 17 18 17 560359 179317 226 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2407 Nonparticipant 18 19 18 560333 179301 226 

2408 Nonparticipant 18 20 19 560275 179252 227 

2409 Nonparticipant 17 18 17 559899 179003 226 

2410 Nonparticipant 15 16 16 559931 179059 225 

2411 Nonparticipant 18 20 18 554715 178529 212 

2412 Nonparticipant 18 19 19 554669 178483 212 

2413 Nonparticipant 17 18 17 554828 178640 213 

2414 Nonparticipant 16 17 16 555044 178807 216 

2415 Nonparticipant 16 18 17 555153 178933 217 

2416 Nonparticipant 17 19 18 555480 179081 217 

2417 Nonparticipant 18 20 19 556201 178483 221 

2418 Nonparticipant 17 19 18 556443 178596 220 

2419 Nonparticipant 19 21 19 556424 178284 218 

2420 Nonparticipant 19 21 19 556538 178282 218 

2421 Nonparticipant 16 17 16 554550 178400 212 

2422 Nonparticipant 15 18 17 554502 178361 212 

2423 Nonparticipant 13 14 13 554555 178255 212 

2424 Nonparticipant 13 14 13 554596 178252 212 

2425 Nonparticipant 13 14 13 554650 178255 213 

2426 Nonparticipant 12 14 13 554672 178356 211 

2427 Nonparticipant 12 14 13 554695 178396 211 

2428 Nonparticipant 18 20 19 554744 178449 213 

2429 Nonparticipant 18 20 19 554778 178471 213 

2430 Nonparticipant 28 29 29 560780 173410 246 

2431 Nonparticipant 26 27 26 565791 162115 282 

2432 Nonparticipant 9 11 10 574471 162369 262 

2433 Nonparticipant 22 23 22 569967 162480 274 

2434 Nonparticipant 30 31 30 568095 164295 274 

2435 Nonparticipant 27 29 28 569257 164300 271 

2436 Nonparticipant 35 36 35 564863 164315 276 

2437 Nonparticipant 27 29 28 569242 164326 271 

2438 Nonparticipant 26 28 27 569166 164387 271 

2439 Nonparticipant 29 31 30 568183 164390 273 

2440 Nonparticipant 30 31 30 568163 164393 273 

2441 Nonparticipant 28 29 28 569153 164419 270 

2442 Nonparticipant 32 33 32 566888 164423 272 

2443 Nonparticipant 36 36 36 564818 164434 275 
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Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 
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4.2 MW 
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SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2444 Nonparticipant 26 28 27 569651 164439 269 

2445 Nonparticipant 36 36 36 564765 164440 274 

2446 Nonparticipant 32 33 32 566191 164445 271 

2447 Nonparticipant 37 38 38 564217 164451 273 

2448 Nonparticipant 45 45 45 563264 166322 266 

2449 Nonparticipant 45 45 45 563212 166324 266 

2450 Nonparticipant 29 30 29 569960 166329 264 

2451 Nonparticipant 44 45 45 563216 166365 266 

2452 Nonparticipant 18 20 18 573670 166390 257 

2453 Nonparticipant 22 23 22 572626 166399 258 

2454 Nonparticipant 39 41 40 566634 167726 261 

2455 Nonparticipant 29 30 29 570067 167730 260 

2456 Nonparticipant 39 40 39 566508 167789 262 

2457 Nonparticipant 39 40 39 566638 167831 260 

2458 Nonparticipant 38 40 39 566514 167852 261 

2459 Nonparticipant 24 26 25 571692 167858 258 

2460 Nonparticipant 29 31 30 569675 167894 260 

2461 Nonparticipant 30 31 30 569638 167910 260 

2462 Nonparticipant 38 39 38 566551 167961 261 

2463 Nonparticipant 40 41 40 562717 169210 257 

2464 Nonparticipant 28 30 29 570264 169211 260 

2465 Nonparticipant 29 30 29 569983 169216 260 

2466 Nonparticipant 29 30 29 570015 169218 260 

2467 Nonparticipant 28 30 29 570225 169218 260 

2468 Nonparticipant 29 30 29 569939 169222 259 

2469 Nonparticipant 29 30 29 570052 169222 260 

2470 Nonparticipant 46 46 46 565267 169228 258 

2471 Nonparticipant 29 30 29 569904 169229 259 

2472 Nonparticipant 28 29 28 570308 169231 260 

2473 Nonparticipant 32 33 32 568525 169232 256 

2474 Nonparticipant 46 46 46 565230 169233 257 

2475 Nonparticipant 29 30 29 569867 169242 259 

2476 Nonparticipant 27 29 28 571796 170559 258 

2477 Nonparticipant 27 28 27 572310 170561 255 

2478 Nonparticipant 23 25 24 574215 170571 250 

2479 Nonparticipant 23 25 24 574215 170575 250 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2480 Nonparticipant 26 27 26 573005 170575 251 

2481 Nonparticipant 28 29 28 571307 170588 257 

2482 Nonparticipant 25 27 26 572422 170601 252 

2483 Nonparticipant 23 25 23 574280 170608 250 

2484 Nonparticipant 27 29 28 571902 170624 259 

2485 Nonparticipant 28 29 28 571512 170625 254 

2486 Nonparticipant 27 29 28 571896 170628 259 

2487 Nonparticipant 28 29 28 571547 170639 255 

2488 Nonparticipant 26 27 26 572920 170680 251 

2489 Nonparticipant 36 36 36 564173 171880 252 

2490 Nonparticipant 33 34 34 563377 171916 250 

2491 Nonparticipant 27 29 28 573253 171983 248 

2492 Nonparticipant 26 28 27 573647 172031 249 

2493 Nonparticipant 32 33 33 568086 172113 247 

2494 Nonparticipant 32 33 32 571686 172118 248 

2495 Nonparticipant 32 33 32 571688 172121 248 

2496 Nonparticipant 33 34 33 568172 172163 247 

2497 Nonparticipant 35 36 35 566619 172166 248 

2498 Nonparticipant 33 35 34 569843 172170 252 

2499 Nonparticipant 42 44 43 570592 173177 249 

2500 Nonparticipant 43 44 43 570582 173180 249 

2501 Nonparticipant 42 44 43 570679 173190 250 

2502 Nonparticipant 42 44 43 570694 173192 250 

2503 Nonparticipant 35 37 36 566675 173214 248 

2504 Nonparticipant 33 35 34 572176 173219 249 

2505 Nonparticipant 35 37 36 566672 173219 248 

2506 Nonparticipant 34 35 35 567237 173219 248 

2507 Nonparticipant 34 35 34 567591 173222 249 

2508 Nonparticipant 33 34 33 564350 173226 248 

2509 Nonparticipant 35 37 36 565383 173239 250 

2510 Nonparticipant 34 36 35 564778 174049 248 

2511 Nonparticipant 42 44 43 569829 174064 247 

2512 Nonparticipant 43 44 43 569879 174078 247 

2513 Nonparticipant 36 38 37 565019 174087 247 

2514 Nonparticipant 41 43 42 569740 174089 247 

2515 Nonparticipant 42 43 42 569766 174093 247 

2516 Nonparticipant 41 42 42 569703 174123 247 
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Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 
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Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2517 Nonparticipant 41 43 42 569718 174132 247 

2518 Nonparticipant 36 38 37 565018 174143 247 

2519 Nonparticipant 43 44 43 569873 174144 247 

2520 Nonparticipant 40 41 40 571475 174165 247 

2521 Nonparticipant 40 42 40 566447 174853 246 

2522 Nonparticipant 41 43 42 565912 174854 246 

2523 Nonparticipant 41 43 42 565823 174862 247 

2524 Nonparticipant 37 38 38 566980 174866 245 

2525 Nonparticipant 37 38 38 567194 174868 245 

2526 Nonparticipant 37 38 38 566949 174868 246 

2527 Nonparticipant 37 38 38 567023 174868 245 

2528 Nonparticipant 38 40 39 566701 174870 245 

2529 Nonparticipant 38 40 39 566734 174870 246 

2530 Nonparticipant 44 45 45 570178 174871 245 

2531 Nonparticipant 38 39 38 566903 174871 245 

2532 Nonparticipant 38 39 38 566800 174871 245 

2533 Nonparticipant 44 45 45 570110 174872 245 

2534 Nonparticipant 38 39 38 566860 174873 245 

2535 Nonparticipant 38 39 39 566761 174873 245 

2536 Nonparticipant 35 36 35 564565 176576 243 

2537 Nonparticipant 32 33 33 564062 176581 243 

2538 Nonparticipant 32 32 32 564003 176585 242 

2539 Nonparticipant 35 36 35 564561 176585 244 

2540 Nonparticipant 30 31 31 563574 176590 243 

2541 Nonparticipant 33 33 33 564142 176590 242 

2542 Nonparticipant 30 31 31 563629 176590 244 

2543 Nonparticipant 31 31 31 563684 176591 243 

2544 Nonparticipant 31 32 31 563669 176593 243 

2545 Nonparticipant 31 31 31 563578 176598 243 

2546 Nonparticipant 33 33 33 564147 176598 242 

2547 Nonparticipant 35 36 36 564600 176606 243 

2548 Nonparticipant 32 33 32 563949 176618 241 

2549 Nonparticipant 33 34 34 564242 176696 242 

2550 Nonparticipant 35 35 35 569769 177833 236 

2551 Nonparticipant 34 35 35 569769 177858 236 

2552 Nonparticipant 34 35 35 569769 177876 236 
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ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2553 Nonparticipant 36 36 36 569772 177569 235 

2554 Nonparticipant 35 36 36 570089 177554 235 

2555 Nonparticipant 35 35 35 570146 177600 234 

2556 Nonparticipant 35 35 35 570189 177618 234 

2557 Nonparticipant 34 35 35 570281 177661 236 

2558 Nonparticipant 34 34 34 570325 177718 235 

2559 Nonparticipant 34 34 34 570366 177748 235 

2560 Nonparticipant 34 34 34 570430 177802 237 

2561 Nonparticipant 33 34 34 570481 177838 237 

2562 Nonparticipant 33 34 34 570509 177861 237 

2563 Nonparticipant 33 33 33 570565 177894 238 

2564 Nonparticipant 33 33 33 570593 177922 238 

2565 Nonparticipant 33 33 33 570629 177945 237 

2566 Nonparticipant 33 33 33 570673 177979 237 

2567 Nonparticipant 45 45 46 562226 166025 268 

2568 Nonparticipant 45 45 45 561970 166049 268 

2569 Nonparticipant 44 45 45 561571 166872 263 

2570 Nonparticipant 45 45 46 561619 167300 261 

2571 Nonparticipant 37 37 37 560308 167427 261 

2572 Nonparticipant 37 37 37 560365 167528 260 

2573 Nonparticipant 36 36 36 560550 167925 258 

2574 Nonparticipant 35 36 35 561549 169339 254 

2575 Nonparticipant 35 36 35 561638 169291 253 

2576 Nonparticipant 35 36 35 560708 168581 256 

2577 Nonparticipant 36 37 36 560996 168548 257 

2578 Nonparticipant 34 34 34 561514 170097 254 

2579 Nonparticipant 29 30 29 562112 173208 246 

2580 Nonparticipant 27 28 27 573292 177896 238 

2581 Nonparticipant 27 28 27 573285 177899 238 

2582 Nonparticipant 27 28 27 573276 177903 238 

2583 Nonparticipant 27 28 27 573277 177940 238 

2584 Nonparticipant 27 28 27 573292 177925 238 

2585 Nonparticipant 27 28 27 573309 177917 238 

2586 Nonparticipant 27 28 27 573315 177913 238 

2587 Nonparticipant 26 28 27 573348 177921 239 

2588 Nonparticipant 27 28 27 573366 177919 239 

2589 Nonparticipant 27 28 27 573386 177916 239 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2590 Nonparticipant 27 28 27 573380 177947 238 

2591 Nonparticipant 27 28 27 573366 177947 238 

2592 Nonparticipant 27 28 27 573356 177948 238 

2593 Nonparticipant 27 28 27 573344 177951 238 

2594 Nonparticipant 27 28 27 573329 177949 238 

2595 Nonparticipant 27 28 27 573318 177951 238 

2596 Nonparticipant 27 28 27 573313 177958 238 

2597 Nonparticipant 31 32 31 571499 177946 233 

2598 Nonparticipant 31 32 31 571499 177914 233 

2599 Nonparticipant 31 32 31 571495 177899 233 

2600 Nonparticipant 31 32 32 571483 177868 234 

2601 Nonparticipant 31 32 32 571481 177857 234 

2602 Nonparticipant 39 40 39 570801 176514 239 

2603 Nonparticipant 39 40 40 570996 176416 240 

2604 Nonparticipant 41 42 41 570965 176265 241 

2605 Nonparticipant 37 38 38 571449 176514 242 

2606 Nonparticipant 37 38 37 571460 176583 242 

2607 Nonparticipant 37 37 37 571468 176619 242 

2608 Nonparticipant 38 40 39 571544 176245 242 

2609 Nonparticipant 31 32 31 573140 175868 243 

2610 Nonparticipant 22 24 23 554185 176565 219 

2611 Nonparticipant 23 24 23 554183 176602 219 

2612 Nonparticipant 21 22 21 554168 176680 218 

2613 Nonparticipant 23 24 23 554189 176682 218 

2614 Nonparticipant 22 23 22 554228 176679 217 

2615 Nonparticipant 22 23 22 554246 176679 217 

2616 Nonparticipant 22 23 22 554264 176677 217 

2617 Nonparticipant 22 23 22 554282 176677 217 

2618 Nonparticipant 20 21 20 554320 176677 217 

2619 Nonparticipant 22 24 23 554563 176660 217 

2620 Nonparticipant 22 24 23 554535 176773 217 

2621 Nonparticipant 22 23 22 554571 176786 217 

2622 Nonparticipant 22 24 23 554613 176740 217 

2623 Nonparticipant 22 23 22 554481 176730 216 

2624 Nonparticipant 22 23 22 554314 176992 217 

2625 Nonparticipant 22 23 22 554295 176972 216 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2626 Nonparticipant 17 18 17 554156 176952 213 

2627 Nonparticipant 21 23 22 553611 176695 215 

2628 Nonparticipant 23 24 23 553695 176690 220 

2629 Nonparticipant 23 24 23 553882 176624 220 

2630 Nonparticipant 23 24 23 553838 176648 220 

2631 Nonparticipant 21 23 22 553828 176703 219 

2632 Nonparticipant 21 22 21 553963 176810 217 

2633 Nonparticipant 21 22 21 554004 176876 216 

2634 Nonparticipant 19 20 19 554052 176879 215 

2635 Nonparticipant 20 21 20 554053 176809 217 

2636 Nonparticipant 23 24 23 553923 176680 219 

2637 Nonparticipant 23 24 23 553990 176689 219 

2638 Nonparticipant 23 24 23 553889 176586 220 

2639 Nonparticipant 23 24 23 553823 176516 220 

2640 Nonparticipant 23 24 23 553809 176535 220 

2641 Nonparticipant 23 25 24 553518 176451 217 

2642 Nonparticipant 23 25 24 553517 176472 218 

2643 Nonparticipant 23 24 23 553519 176519 217 

2644 Nonparticipant 19 20 19 560137 177868 231 

2645 Nonparticipant 20 21 20 560229 177883 233 

2646 Nonparticipant 20 22 21 560240 177966 233 

2647 Nonparticipant 21 23 22 560243 178110 230 

2648 Nonparticipant 19 20 19 560149 178153 229 

2649 Nonparticipant 21 23 22 560255 178176 231 

2650 Nonparticipant 21 23 22 560288 178185 231 

2651 Nonparticipant 22 24 23 560372 178199 232 

2652 Nonparticipant 19 21 20 560118 178189 229 

2653 Nonparticipant 21 23 22 560052 178189 229 

2654 Nonparticipant 20 21 20 559996 178188 229 

2655 Nonparticipant 20 21 20 559873 178156 230 

2656 Nonparticipant 19 20 19 559826 178146 230 

2657 Nonparticipant 21 22 21 559952 178166 230 

2658 Nonparticipant 20 22 21 559461 178140 230 

2659 Nonparticipant 18 20 19 559199 178189 226 

2660 Nonparticipant 18 20 19 559168 178192 226 

2661 Nonparticipant 34 34 34 570903 177535 238 

2662 Nonparticipant 34 34 34 570907 177569 238 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2663 Nonparticipant 34 34 34 570906 177589 238 

2664 Nonparticipant 34 34 34 570904 177605 238 

2665 Nonparticipant 33 34 34 570908 177660 238 

2666 Nonparticipant 33 33 33 570924 177737 238 

2667 Nonparticipant 33 33 33 570923 177784 238 

2668 Nonparticipant 33 33 33 570896 177788 238 

2669 Nonparticipant 33 33 33 570853 177791 238 

2670 Nonparticipant 33 33 33 570852 177816 238 

2671 Nonparticipant 33 33 33 570902 177856 239 

2672 Nonparticipant 32 33 33 570920 177859 239 

2673 Nonparticipant 32 33 33 570941 177862 239 

2674 Nonparticipant 32 33 33 570958 177863 239 

2675 Nonparticipant 32 33 33 570971 177863 239 

2676 Nonparticipant 35 35 35 570057 177710 235 

2677 Nonparticipant 35 35 35 570053 177733 235 

2678 Nonparticipant 33 33 33 570423 178074 235 

2679 Nonparticipant 32 32 32 570505 178145 233 

2680 Nonparticipant 32 32 32 570513 178169 232 

2681 Nonparticipant 32 32 32 570513 178184 233 

2682 Nonparticipant 32 32 32 570519 178215 233 

2683 Nonparticipant 32 33 32 570562 178135 233 

2684 Nonparticipant 32 33 32 570562 178152 233 

2685 Nonparticipant 32 32 32 570563 178189 233 

2686 Nonparticipant 32 32 32 570563 178211 233 

2687 Nonparticipant 32 32 32 570563 178237 233 

2688 Nonparticipant 32 32 32 570564 178272 233 

2689 Nonparticipant 32 32 32 570567 178302 234 

2690 Nonparticipant 32 32 32 570486 178308 234 

2691 Nonparticipant 32 32 32 570459 178259 234 

2692 Nonparticipant 32 32 32 570440 178259 234 

2693 Nonparticipant 32 32 32 570433 178270 234 

2694 Nonparticipant 32 32 32 570417 178278 234 

2695 Nonparticipant 26 26 26 571376 180133 230 

2696 Nonparticipant 25 26 26 571367 180064 231 

2697 Nonparticipant 26 27 26 571357 179938 231 

2698 Nonparticipant 26 27 26 571351 179878 231 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2699 Nonparticipant 26 27 27 571345 179787 231 

2700 Nonparticipant 25 26 25 571341 179711 230 

2701 Nonparticipant 27 28 27 571338 179620 231 

2702 Nonparticipant 27 28 27 571338 179500 232 

2703 Nonparticipant 27 28 28 571329 179368 232 

2704 Nonparticipant 27 28 28 571291 179346 232 

2705 Nonparticipant 28 28 28 571168 179324 232 

2706 Nonparticipant 28 28 28 571105 179314 232 

2707 Nonparticipant 28 29 28 571045 179277 233 

2708 Nonparticipant 28 29 28 571020 179229 232 

2709 Nonparticipant 28 29 29 570986 179113 233 

2710 Nonparticipant 29 29 29 570945 179069 233 

2711 Nonparticipant 28 29 29 570869 179034 234 

2712 Nonparticipant 30 31 31 570592 178505 234 

2713 Nonparticipant 30 31 30 570576 178489 234 

2714 Nonparticipant 31 31 31 570904 178363 236 

2715 Nonparticipant 31 31 31 570891 178363 236 

2716 Nonparticipant 31 31 31 570730 178414 235 

2717 Nonparticipant 31 31 31 570570 178467 235 

2718 Nonparticipant 31 31 31 570456 178505 236 

2719 Nonparticipant 31 31 31 570390 178527 236 

2720 Nonparticipant 31 31 31 570365 178546 236 

2721 Nonparticipant 31 31 31 570337 178659 235 

2722 Nonparticipant 30 31 31 570315 178766 234 

2723 Nonparticipant 30 31 30 570390 178814 235 

2724 Nonparticipant 30 30 30 570409 178873 234 

2725 Nonparticipant 28 29 29 570419 178958 233 

2726 Nonparticipant 29 30 30 570431 178981 233 

2727 Nonparticipant 28 29 28 570573 178965 233 

2728 Nonparticipant 29 30 29 570702 178981 235 

2729 Nonparticipant 19 20 19 557453 177034 227 

2730 Nonparticipant 21 23 22 557596 177055 227 

2731 Nonparticipant 18 20 19 557428 177130 225 

2732 Nonparticipant 19 20 20 557353 177123 223 

2733 Nonparticipant 20 21 20 557343 176897 227 

2734 Nonparticipant 21 23 22 557363 176832 228 

2735 Nonparticipant 22 23 22 557261 176756 228 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2736 Nonparticipant 22 24 22 557225 176728 227 

2737 Nonparticipant 22 23 22 557370 176568 229 

2738 Nonparticipant 19 20 19 557542 176654 228 

2739 Nonparticipant 22 24 23 557026 176542 228 

2740 Nonparticipant 22 24 23 557664 176410 231 

2741 Nonparticipant 22 24 23 557319 176503 229 

2742 Nonparticipant 23 24 23 552693 176700 214 

2743 Nonparticipant 22 24 23 552647 176776 213 

2744 Nonparticipant 22 24 23 552454 176772 213 

2745 Nonparticipant 22 23 22 551451 176792 210 

2746 Nonparticipant 28 29 28 551746 174903 216 

2747 Nonparticipant 28 29 28 551612 174864 216 

2748 Nonparticipant 28 29 28 551582 174882 215 

2749 Nonparticipant 28 29 28 551552 174890 215 

2750 Nonparticipant 27 28 28 551562 175021 215 

2751 Nonparticipant 27 29 28 551653 175009 215 

2752 Nonparticipant 27 28 27 551417 175006 213 

2753 Nonparticipant 27 28 27 551435 174963 214 

2754 Nonparticipant 27 28 28 551485 174869 213 

2755 Nonparticipant 28 29 29 551526 174799 215 

2756 Nonparticipant 28 29 29 551608 174812 216 

2757 Nonparticipant 27 28 27 551246 175014 214 

2758 Nonparticipant 27 28 27 551188 175012 214 

2759 Nonparticipant 27 28 27 551142 174994 211 

2760 Nonparticipant 28 29 28 551273 174868 212 

2761 Nonparticipant 25 27 26 550972 175382 214 

2762 Nonparticipant 23 24 23 550955 175486 213 

2763 Nonparticipant 30 31 31 556165 172913 241 

2764 Nonparticipant 30 31 31 556141 172914 241 

2765 Nonparticipant 30 31 31 556130 172915 241 

2766 Nonparticipant 30 31 31 556117 172915 241 

2767 Nonparticipant 30 31 31 556105 172915 240 

2768 Nonparticipant 30 31 30 556083 172908 240 

2769 Nonparticipant 30 31 30 556071 172897 239 

2770 Nonparticipant 30 31 30 556048 172905 240 

2771 Nonparticipant 30 31 30 556035 172902 239 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2772 Nonparticipant 30 31 30 556019 172902 239 

2773 Nonparticipant 30 31 30 556008 172902 239 

2774 Nonparticipant 30 31 30 555984 172902 238 

2775 Nonparticipant 29 30 29 555969 172903 238 

2776 Nonparticipant 29 30 29 555955 172907 237 

2777 Nonparticipant 30 31 31 556043 172939 241 

2778 Nonparticipant 30 31 31 556042 172954 242 

2779 Nonparticipant 30 31 31 556042 172963 242 

2780 Nonparticipant 33 34 33 554859 171816 239 

2781 Nonparticipant 33 34 33 554678 171814 239 

2782 Nonparticipant 33 33 33 554600 171817 239 

2783 Nonparticipant 33 34 34 554450 171832 239 

2784 Nonparticipant 33 34 33 554367 171992 238 

2785 Nonparticipant 34 34 34 554340 171969 238 

2786 Nonparticipant 33 34 33 554304 171939 238 

2787 Nonparticipant 33 34 34 554287 171902 239 

2788 Nonparticipant 34 35 35 554109 171851 236 

2789 Nonparticipant 35 36 35 553961 171622 239 

2790 Nonparticipant 34 34 34 555204 171806 242 

2791 Nonparticipant 34 34 34 555297 171808 243 

2792 Nonparticipant 34 34 34 555352 171811 243 

2793 Nonparticipant 34 35 34 555239 171717 242 

2794 Nonparticipant 34 35 34 555237 171672 242 

2795 Nonparticipant 34 34 34 560032 169253 256 

2796 Nonparticipant 37 38 37 558418 169154 251 

2797 Nonparticipant 40 41 40 557463 169677 248 

2798 Nonparticipant 45 46 46 556789 169590 247 

2799 Nonparticipant 44 45 45 556853 169304 248 

2800 Nonparticipant 46 46 46 555177 169725 245 

2801 Nonparticipant 35 35 35 553798 169513 243 

2802 Nonparticipant 34 35 34 553641 169649 243 

2803 Nonparticipant 34 34 34 553531 169660 243 

2804 Nonparticipant 33 34 34 553474 169505 241 

2805 Nonparticipant 33 34 34 553602 169474 243 

2806 Nonparticipant 33 34 34 553593 169522 241 

2807 Nonparticipant 33 34 33 553537 169382 242 

2808 Nonparticipant 32 33 32 552264 169720 240 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2809 Nonparticipant 44 44 44 556861 167015 255 

2810 Nonparticipant 43 43 43 556729 166963 254 

2811 Nonparticipant 41 41 41 556369 167050 253 

2812 Nonparticipant 44 44 44 556754 167328 252 

2813 Nonparticipant 38 38 38 555593 167045 247 

2814 Nonparticipant 37 37 37 555432 167058 249 

2815 Nonparticipant 35 35 35 555240 166800 246 

2816 Nonparticipant 34 34 34 555003 166703 247 

2817 Nonparticipant 33 34 34 554621 166969 245 

2818 Nonparticipant 30 31 30 553771 166974 246 

2819 Nonparticipant 31 32 31 554036 166800 248 

2820 Nonparticipant 27 28 28 552408 166912 247 

2821 Nonparticipant 25 26 26 551815 166243 244 

2822 Nonparticipant 23 24 24 551525 166205 245 

2823 Nonparticipant 25 26 25 551744 165901 244 

2824 Nonparticipant 30 30 30 557857 163682 265 

2825 Nonparticipant 32 32 32 558391 163473 267 

2826 Nonparticipant 32 32 32 558393 163509 267 

2827 Nonparticipant 32 32 32 558395 163545 266 

2828 Nonparticipant 32 32 32 558522 163591 265 

2829 Nonparticipant 33 33 33 558700 163591 268 

2830 Nonparticipant 29 29 29 557241 163716 261 

2831 Nonparticipant 28 29 28 556783 163554 263 

2832 Nonparticipant 28 29 28 556780 164092 256 

2833 Nonparticipant 28 29 28 556156 163676 259 

2834 Nonparticipant 28 29 28 556079 163668 261 

2835 Nonparticipant 28 29 28 555974 163682 261 

2836 Nonparticipant 26 27 26 555347 164053 251 

2837 Nonparticipant 26 27 26 556698 162082 269 

2838 Nonparticipant 26 27 26 556456 162001 270 

2839 Nonparticipant 26 27 26 556400 161986 270 

2840 Nonparticipant 26 27 26 556401 162026 270 

2841 Nonparticipant 26 27 26 556400 162067 270 

2842 Nonparticipant 26 27 26 556372 162063 271 

2843 Nonparticipant 26 27 26 556751 162058 270 

2844 Nonparticipant 26 27 26 556799 162056 269 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2845 Nonparticipant 26 27 26 556726 162054 270 

2846 Nonparticipant 26 27 27 556732 162122 269 

2847 Nonparticipant 27 27 27 556733 162201 269 

2848 Nonparticipant 27 28 27 556777 162258 269 

2849 Nonparticipant 26 27 26 556595 161919 272 

2850 Nonparticipant 26 27 26 556602 161847 273 

2851 Nonparticipant 26 27 26 556593 161814 273 

2852 Nonparticipant 26 27 26 556681 161952 272 

2853 Nonparticipant 26 27 26 556677 161879 272 

2854 Nonparticipant 25 26 25 556176 161737 270 

2855 Nonparticipant 25 26 25 556253 161674 269 

2856 Nonparticipant 25 26 25 556244 161650 269 

2857 Nonparticipant 24 25 24 556307 161740 269 

2858 Nonparticipant 24 25 24 556353 161732 269 

2859 Nonparticipant 24 25 25 556348 161698 269 

2860 Nonparticipant 25 26 25 556331 161683 269 

2861 Nonparticipant 25 26 25 556320 161654 270 

2862 Nonparticipant 25 26 25 556328 161602 270 

2863 Nonparticipant 25 26 25 556318 161581 270 

2864 Nonparticipant 25 26 25 556304 161566 270 

2865 Nonparticipant 25 26 25 556294 161549 271 

2866 Nonparticipant 25 26 25 556261 161510 272 

2867 Nonparticipant 25 26 25 556242 161471 272 

2868 Nonparticipant 25 26 25 556203 161507 271 

2869 Nonparticipant 25 26 25 556217 161538 272 

2870 Nonparticipant 25 26 25 556237 161560 271 

2871 Nonparticipant 32 32 32 566846 179424 240 

2872 Nonparticipant 32 32 32 566684 179397 240 

2873 Nonparticipant 32 33 33 566635 179300 241 

2874 Nonparticipant 32 33 33 566679 179269 241 

2875 Nonparticipant 33 33 33 566691 179201 241 

2876 Nonparticipant 34 34 34 566676 178995 241 

2877 Nonparticipant 34 34 35 566688 178887 242 

2878 Nonparticipant 34 34 34 566664 178928 242 

2879 Nonparticipant 35 35 35 566607 178829 243 

2880 Nonparticipant 34 35 35 566611 178880 242 

2881 Nonparticipant 34 34 34 566611 178923 241 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2882 Nonparticipant 32 32 32 566556 179354 239 

2883 Nonparticipant 29 30 30 566693 179501 236 

2884 Nonparticipant 31 31 31 566723 179582 237 

2885 Nonparticipant 31 31 31 566688 179588 237 

2886 Nonparticipant 31 31 31 566655 179594 237 

2887 Nonparticipant 30 31 31 566609 179663 236 

2888 Nonparticipant 15 17 16 556745 179342 218 

2889 Nonparticipant 15 17 16 556680 179392 218 

2890 Nonparticipant 16 18 17 556607 179395 218 

2891 Nonparticipant 16 18 17 556542 179334 217 

2892 Nonparticipant 16 18 17 556692 179283 217 

2893 Nonparticipant 17 19 17 556724 179231 217 

2894 Nonparticipant 17 19 17 556784 179197 218 

2895 Nonparticipant 16 17 16 556722 178930 219 

2896 Nonparticipant 18 20 19 556693 178853 220 

2897 Nonparticipant 15 17 16 556898 179523 219 

2898 Nonparticipant 16 18 17 556504 179421 217 

2899 Nonparticipant 16 18 17 556467 179451 216 

2900 Nonparticipant 15 17 16 556411 179478 215 

2901 Nonparticipant 16 18 16 556382 179398 215 

2902 Nonparticipant 15 17 15 556325 179421 215 

2903 Nonparticipant 16 18 17 556273 179434 217 

2904 Nonparticipant 15 17 16 556179 179458 218 

2905 Nonparticipant 20 22 21 570184 161165 274 

2906 Nonparticipant 11 13 11 571309 161183 273 

2907 Nonparticipant 22 23 22 569612 161575 275 

2908 Nonparticipant 16 18 17 571319 161645 278 

2909 Nonparticipant 5 8 6 573659 161657 263 

2910 Nonparticipant 29 30 29 566665 163407 276 

2911 Nonparticipant 22 23 22 571001 163492 268 

2912 Nonparticipant 15 17 16 573482 163505 265 

2913 Nonparticipant 24 26 25 569653 163512 271 

2914 Nonparticipant 29 30 29 567102 163532 277 

2915 Nonparticipant 27 28 27 570061 165256 264 

2916 Nonparticipant 28 29 28 569617 165352 267 

2917 Nonparticipant 23 25 24 570839 165493 263 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2918 Nonparticipant 17 19 17 574224 165609 257 

2919 Nonparticipant 35 37 35 568104 165620 267 

2920 Nonparticipant 30 31 30 569749 167012 262 

2921 Nonparticipant 30 31 30 569745 167035 262 

2922 Nonparticipant 30 31 30 569763 167069 262 

2923 Nonparticipant 30 31 30 569748 167104 262 

2924 Nonparticipant 23 25 23 573384 168676 253 

2925 Nonparticipant 16 17 16 574280 168693 249 

2926 Nonparticipant 26 27 26 571439 168712 258 

2927 Nonparticipant 26 28 26 571424 168714 258 

2928 Nonparticipant 26 28 27 571410 168715 258 

2929 Nonparticipant 26 28 26 571429 168717 258 

2930 Nonparticipant 26 28 27 571387 168723 258 

2931 Nonparticipant 24 26 25 572250 168736 256 

2932 Nonparticipant 26 28 27 571387 168739 258 

2933 Nonparticipant 25 27 25 571476 168741 257 

2934 Nonparticipant 26 28 27 571387 168749 258 

2935 Nonparticipant 20 22 21 574195 168753 251 

2936 Nonparticipant 29 30 29 569790 169571 257 

2937 Nonparticipant 25 27 26 571773 169580 257 

2938 Nonparticipant 26 27 27 571805 169657 256 

2939 Nonparticipant 22 24 22 574183 169722 251 

2940 Nonparticipant 26 27 26 571763 169728 256 

2941 Nonparticipant 26 27 26 571753 169761 256 

2942 Nonparticipant 27 28 27 571653 169883 257 

2943 Nonparticipant 31 32 31 570859 171586 250 

2944 Nonparticipant 37 38 38 566482 171618 250 

2945 Nonparticipant 31 32 31 571349 171620 249 

2946 Nonparticipant 43 44 43 565326 171631 252 

2947 Nonparticipant 38 39 39 566312 171633 251 

2948 Nonparticipant 42 44 43 565624 171635 250 

2949 Nonparticipant 37 38 37 566499 171637 250 

2950 Nonparticipant 32 33 32 570220 171644 251 

2951 Nonparticipant 36 38 37 569870 172717 250 

2952 Nonparticipant 32 32 32 563323 172719 250 

2953 Nonparticipant 36 38 37 569864 172719 250 

2954 Nonparticipant 27 28 27 573647 172741 248 
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ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 
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4.2 MW 
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SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2955 Nonparticipant 31 32 31 563316 172758 251 

2956 Nonparticipant 31 32 32 572318 172786 249 

2957 Nonparticipant 37 38 37 569876 172798 250 

2958 Nonparticipant 37 38 37 569866 172814 250 

2959 Nonparticipant 34 35 35 566654 172825 249 

2960 Nonparticipant 37 39 38 569864 172861 250 

2961 Nonparticipant 27 28 28 573709 172892 247 

2962 Nonparticipant 28 29 28 573807 173374 246 

2963 Nonparticipant 30 31 31 563194 173376 248 

2964 Nonparticipant 31 32 32 563618 173386 248 

2965 Nonparticipant 30 32 31 563165 173410 248 

2966 Nonparticipant 37 39 38 565759 173453 248 

2967 Nonparticipant 37 39 38 565759 173468 248 

2968 Nonparticipant 27 29 28 573916 173479 245 

2969 Nonparticipant 38 39 38 565764 173501 247 

2970 Nonparticipant 30 31 30 573261 173526 246 

2971 Nonparticipant 37 39 38 571616 173529 249 

2972 Nonparticipant 37 39 38 571613 173530 249 

2973 Nonparticipant 42 43 43 569848 174403 246 

2974 Nonparticipant 42 44 43 569882 174403 247 

2975 Nonparticipant 36 38 37 565019 174406 247 

2976 Nonparticipant 43 44 43 569958 174418 246 

2977 Nonparticipant 31 32 31 573142 174422 246 

2978 Nonparticipant 42 43 43 569847 174426 246 

2979 Nonparticipant 31 32 31 573148 174430 246 

2980 Nonparticipant 43 45 44 570004 174442 246 

2981 Nonparticipant 43 44 43 569957 174442 246 

2982 Nonparticipant 30 31 30 563314 174474 246 

2983 Nonparticipant 30 31 30 563310 174482 246 

2984 Nonparticipant 42 43 43 569892 174489 246 

2985 Nonparticipant 42 44 43 569919 174492 246 

2986 Nonparticipant 38 39 38 571988 175367 242 

2987 Nonparticipant 38 40 39 571896 175368 242 

2988 Nonparticipant 37 38 38 572039 175375 242 

2989 Nonparticipant 39 40 40 567655 175386 244 

2990 Nonparticipant 32 34 33 572837 175404 243 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

2991 Nonparticipant 39 40 40 571835 175409 241 

2992 Nonparticipant 40 40 40 567725 175429 245 

2993 Nonparticipant 42 44 43 571563 175433 242 

2994 Nonparticipant 42 44 43 571558 175436 242 

2995 Nonparticipant 37 38 37 572112 175440 242 

2996 Nonparticipant 37 38 38 572048 175453 242 

2997 Nonparticipant 38 39 38 572001 175463 242 

2998 Nonparticipant 39 40 40 567648 175464 246 

2999 Nonparticipant 37 38 38 566581 175465 244 

3000 Nonparticipant 37 38 38 566572 175466 244 

3001 Nonparticipant 32 33 32 570783 178022 237 

3002 Nonparticipant 33 33 33 570811 177894 238 

3003 Nonparticipant 33 34 33 570790 177779 238 

3004 Nonparticipant 33 34 33 570790 177738 238 

3005 Nonparticipant 33 34 34 570808 177666 238 

3006 Nonparticipant 34 34 34 570834 177613 238 

3007 Nonparticipant 34 34 34 570847 177546 239 

3008 Nonparticipant 34 34 34 570849 177505 239 

3009 Nonparticipant 34 35 35 570849 177421 239 

3010 Nonparticipant 34 35 35 570862 177411 239 

3011 Nonparticipant 34 35 35 570936 177411 239 

3012 Nonparticipant 34 34 34 571028 177426 237 

3013 Nonparticipant 33 34 33 571054 177428 236 

3014 Nonparticipant 34 34 34 571105 177434 235 

3015 Nonparticipant 33 34 34 571179 177480 234 

3016 Nonparticipant 33 33 33 571266 177569 233 

3017 Nonparticipant 32 33 33 571410 177613 233 

3018 Nonparticipant 36 36 36 571066 177035 240 

3019 Nonparticipant 35 36 36 571048 177097 238 

3020 Nonparticipant 35 36 35 571102 177120 238 

3021 Nonparticipant 24 25 25 573994 178644 236 

3022 Nonparticipant 25 26 25 573947 178622 236 

3023 Nonparticipant 25 26 25 573915 178620 236 

3024 Nonparticipant 25 26 25 573867 178587 236 

3025 Nonparticipant 25 26 25 573834 178583 236 

3026 Nonparticipant 25 26 25 573777 178560 235 

3027 Nonparticipant 25 26 26 573794 178302 236 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

3028 Nonparticipant 25 26 26 573795 178221 237 

3029 Nonparticipant 26 27 26 573795 178152 237 

3030 Nonparticipant 25 26 26 573805 178112 238 

3031 Nonparticipant 25 27 26 573795 178192 237 

3032 Nonparticipant 26 27 26 573724 178132 237 

3033 Nonparticipant 26 27 26 573722 178085 237 

3034 Nonparticipant 24 26 25 573720 178303 236 

3035 Nonparticipant 25 26 26 573718 178378 236 

3036 Nonparticipant 30 31 30 572448 177447 242 

3037 Nonparticipant 30 31 31 572417 177437 242 

3038 Nonparticipant 30 31 31 572358 177433 242 

3039 Nonparticipant 31 31 31 572312 177433 242 

3040 Nonparticipant 31 32 31 572242 177425 241 

3041 Nonparticipant 34 35 34 570891 177433 239 

3042 Nonparticipant 34 35 34 570896 177444 239 

3043 Nonparticipant 34 34 34 570933 177486 238 

3044 Nonparticipant 34 34 34 570943 177499 238 

3045 Nonparticipant 34 34 34 570962 177542 238 

3046 Nonparticipant 34 34 34 570977 177560 238 

3047 Nonparticipant 33 34 34 570989 177579 238 

3048 Nonparticipant 33 34 34 571012 177605 238 

3049 Nonparticipant 33 34 33 571027 177634 238 

3050 Nonparticipant 33 33 33 571045 177666 238 

3051 Nonparticipant 32 32 32 571071 177708 236 

3052 Nonparticipant 32 33 33 571084 177724 236 

3053 Nonparticipant 32 33 33 571100 177754 236 

3054 Nonparticipant 21 22 21 553396 177195 214 

3055 Nonparticipant 18 19 18 553402 177183 214 

3056 Nonparticipant 18 19 18 553410 177163 214 

3057 Nonparticipant 21 22 21 553431 177152 215 

3058 Nonparticipant 21 23 22 553460 177142 215 

3059 Nonparticipant 21 22 21 553470 177138 215 

3060 Nonparticipant 22 23 22 553489 177131 215 

3061 Nonparticipant 22 23 22 553512 177123 214 

3062 Nonparticipant 22 23 22 553522 177122 214 

3063 Nonparticipant 22 23 22 553526 177120 214 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

3064 Nonparticipant 21 23 22 554270 177243 218 

3065 Nonparticipant 22 23 22 554136 177100 217 

3066 Nonparticipant 22 23 22 554051 177005 215 

3067 Nonparticipant 22 23 22 553968 177081 217 

3068 Nonparticipant 21 22 21 553974 177137 217 

3069 Nonparticipant 21 23 22 553979 177178 217 

3070 Nonparticipant 21 23 22 553954 177186 217 

3071 Nonparticipant 23 24 23 553368 176605 216 

3072 Nonparticipant 23 24 23 553394 176606 216 

3073 Nonparticipant 23 24 23 553441 176606 216 

3074 Nonparticipant 23 24 23 553470 176610 216 

3075 Nonparticipant 23 24 23 553393 176552 216 

3076 Nonparticipant 23 24 23 553368 176544 217 

3077 Nonparticipant 23 24 23 553315 176553 216 

3078 Nonparticipant 22 24 23 553250 176613 216 

3079 Nonparticipant 22 24 23 552936 176790 215 

3080 Nonparticipant 22 23 23 553619 176438 219 

3081 Nonparticipant 23 25 24 553717 176446 221 

3082 Nonparticipant 22 23 22 555697 176619 220 

3083 Nonparticipant 22 23 22 555769 176622 220 

3084 Nonparticipant 22 23 22 555776 176688 220 

3085 Nonparticipant 22 23 22 555702 176688 220 

3086 Nonparticipant 25 26 25 553502 175785 218 

3087 Nonparticipant 27 28 27 562730 177996 239 

3088 Nonparticipant 27 27 27 562780 178016 240 

3089 Nonparticipant 27 28 28 562965 178103 243 

3090 Nonparticipant 28 29 28 563045 178060 241 

3091 Nonparticipant 25 26 25 562864 178234 241 

3092 Nonparticipant 27 28 28 562986 178217 241 

3093 Nonparticipant 26 27 27 562569 177755 238 

3094 Nonparticipant 25 26 26 562549 177687 240 

3095 Nonparticipant 27 28 27 562573 177605 241 

3096 Nonparticipant 27 28 27 562643 177464 243 

3097 Nonparticipant 27 28 27 562594 177437 243 

3098 Nonparticipant 27 28 27 562564 177307 241 

3099 Nonparticipant 27 28 27 562623 177272 241 

3100 Nonparticipant 27 28 28 562581 177254 241 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

3101 Nonparticipant 32 33 33 564249 178203 240 

3102 Nonparticipant 29 30 29 563368 178232 242 

3103 Nonparticipant 40 41 41 566460 178165 240 

3104 Nonparticipant 34 34 34 569860 177899 235 

3105 Nonparticipant 34 35 35 569866 177860 235 

3106 Nonparticipant 34 35 35 569869 177832 235 

3107 Nonparticipant 35 35 35 569868 177801 235 

3108 Nonparticipant 35 35 35 569865 177718 235 

3109 Nonparticipant 36 36 36 569865 177602 235 

3110 Nonparticipant 35 36 36 569816 177656 236 

3111 Nonparticipant 35 35 35 569811 177718 237 

3112 Nonparticipant 35 35 35 569818 177768 236 

3113 Nonparticipant 34 35 35 569819 177850 236 

3114 Nonparticipant 33 34 34 569828 178084 237 

3115 Nonparticipant 33 34 34 569762 178080 236 

3116 Nonparticipant 33 34 34 569730 178081 236 

3117 Nonparticipant 33 34 34 569703 178083 238 

3118 Nonparticipant 34 34 34 569653 178082 240 

3119 Nonparticipant 33 33 33 569636 178150 239 

3120 Nonparticipant 33 33 33 569682 178130 238 

3121 Nonparticipant 36 36 37 569813 177506 236 

3122 Nonparticipant 33 34 34 569849 178078 236 

3123 Nonparticipant 30 31 31 572220 177554 239 

3124 Nonparticipant 30 31 31 572189 177601 240 

3125 Nonparticipant 30 31 31 572148 177651 238 

3126 Nonparticipant 30 31 30 572069 177724 236 

3127 Nonparticipant 30 31 30 572038 177758 235 

3128 Nonparticipant 30 31 30 572028 177784 234 

3129 Nonparticipant 30 31 30 572012 177865 234 

3130 Nonparticipant 29 30 30 571956 178193 233 

3131 Nonparticipant 29 30 29 572126 178196 234 

3132 Nonparticipant 29 30 29 572157 178203 234 

3133 Nonparticipant 28 29 29 572482 178149 234 

3134 Nonparticipant 28 29 28 572564 178180 235 

3135 Nonparticipant 28 29 28 572721 178193 236 

3136 Nonparticipant 24 25 25 572879 178250 234 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

3137 Nonparticipant 27 28 27 573090 178329 235 

3138 Nonparticipant 28 29 28 572406 178461 234 

3139 Nonparticipant 27 28 28 572501 178508 233 

3140 Nonparticipant 27 28 27 572538 178577 233 

3141 Nonparticipant 27 28 27 572646 178662 233 

3142 Nonparticipant 27 28 27 572680 178732 232 

3143 Nonparticipant 27 27 27 572702 178792 232 

3144 Nonparticipant 26 27 27 572762 178855 232 

3145 Nonparticipant 26 27 26 572800 178899 232 

3146 Nonparticipant 26 27 26 572812 178908 232 

3147 Nonparticipant 26 26 26 572283 178826 228 

3148 Nonparticipant 27 28 27 572296 178807 228 

3149 Nonparticipant 27 28 27 572349 178773 229 

3150 Nonparticipant 27 28 27 572384 178741 231 

3151 Nonparticipant 27 28 27 572406 178732 231 

3152 Nonparticipant 27 28 27 572463 178688 232 

3153 Nonparticipant 26 27 27 572482 178662 232 

3154 Nonparticipant 27 28 27 572520 178628 233 

3155 Nonparticipant 24 24 24 570252 179658 230 

3156 Nonparticipant 23 24 23 570201 179642 230 

3157 Nonparticipant 24 24 24 570170 179636 232 

3158 Nonparticipant 26 26 26 570119 179604 235 

3159 Nonparticipant 26 27 26 570091 179582 235 

3160 Nonparticipant 28 29 29 570066 179544 237 

3161 Nonparticipant 28 29 29 570053 179516 237 

3162 Nonparticipant 28 29 29 570034 179475 237 

3163 Nonparticipant 26 26 26 570028 179447 236 

3164 Nonparticipant 27 27 27 570006 179403 236 

3165 Nonparticipant 27 28 27 569987 179396 237 

3166 Nonparticipant 27 27 27 569924 179396 237 

3167 Nonparticipant 25 26 26 569899 179485 235 

3168 Nonparticipant 27 28 28 569899 179525 235 

3169 Nonparticipant 27 28 27 569899 179592 235 

3170 Nonparticipant 28 28 28 569902 179651 234 

3171 Nonparticipant 28 29 28 569911 179674 234 

3172 Nonparticipant 27 28 27 560886 174956 246 

3173 Nonparticipant 26 28 27 560566 174957 247 



Apex Clean Energy 

REPORT 
Noise Impact Assessment for Republic 
Wind l Seneca and Sandusky County, 
Ohio 

148 December 11, 2018 

Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

3174 Nonparticipant 26 27 26 560159 174846 245 

3175 Nonparticipant 27 28 27 561809 175582 245 

3176 Nonparticipant 24 25 24 558535 175505 242 

3177 Nonparticipant 20 22 21 558491 175475 240 

3178 Nonparticipant 23 25 24 558525 175436 242 

3179 Nonparticipant 23 24 24 558571 175502 241 

3180 Nonparticipant 23 24 23 558433 175590 242 

3181 Nonparticipant 25 27 26 557956 175101 243 

3182 Nonparticipant 23 24 23 557870 175101 241 

3183 Nonparticipant 25 27 26 557889 174926 242 

3184 Nonparticipant 25 27 26 558035 174986 243 

3185 Nonparticipant 25 26 25 558128 175000 243 

3186 Nonparticipant 25 27 26 558283 174990 244 

3187 Nonparticipant 25 27 26 558479 175005 245 

3188 Nonparticipant 24 25 24 557633 175091 235 

3189 Nonparticipant 28 29 28 556702 173982 239 

3190 Nonparticipant 28 29 28 556759 174027 240 

3191 Nonparticipant 27 28 28 556788 174055 240 

3192 Nonparticipant 27 28 28 556934 174061 241 

3193 Nonparticipant 26 28 27 558438 174433 244 

3194 Nonparticipant 26 28 27 558442 174339 243 

3195 Nonparticipant 24 25 24 558596 174176 241 

3196 Nonparticipant 26 28 27 558497 174040 244 

3197 Nonparticipant 26 27 26 558871 174788 243 

3198 Nonparticipant 26 27 26 560112 174625 245 

3199 Nonparticipant 26 27 26 560099 174201 244 

3200 Nonparticipant 27 28 27 560150 174191 243 

3201 Nonparticipant 26 28 27 560152 174284 243 

3202 Nonparticipant 27 28 27 560161 174368 245 

3203 Nonparticipant 27 28 27 561734 174832 244 

3204 Nonparticipant 28 29 28 561694 174274 245 

3205 Nonparticipant 28 29 28 561777 174314 245 

3206 Nonparticipant 29 30 30 555916 173006 240 

3207 Nonparticipant 29 30 30 555902 172987 241 

3208 Nonparticipant 30 31 31 556019 172954 242 

3209 Nonparticipant 30 31 31 556015 172990 242 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

3210 Nonparticipant 30 31 31 556015 172998 242 

3211 Nonparticipant 29 30 30 556012 173013 241 

3212 Nonparticipant 30 31 30 555494 172927 239 

3213 Nonparticipant 28 29 28 555514 172847 238 

3214 Nonparticipant 30 31 30 555500 173013 241 

3215 Nonparticipant 31 32 31 555084 172646 240 

3216 Nonparticipant 30 31 30 555333 172875 241 

3217 Nonparticipant 27 28 27 556081 173214 234 

3218 Nonparticipant 29 30 29 556100 173179 237 

3219 Nonparticipant 36 37 36 553239 170811 239 

3220 Nonparticipant 38 39 39 551875 170831 228 

3221 Nonparticipant 32 33 32 550555 171106 227 

3222 Nonparticipant 23 24 23 547930 171256 219 

3223 Nonparticipant 23 24 23 547903 171325 218 

3224 Nonparticipant 23 24 23 547892 171407 218 

3225 Nonparticipant 23 24 23 547874 171463 218 

3226 Nonparticipant 23 24 23 547865 171520 218 

3227 Nonparticipant 22 23 22 547666 171651 217 

3228 Nonparticipant 22 23 22 547419 171674 217 

3229 Participant 23 24 23 548149 170941 220 

3230 Nonparticipant 22 23 22 548048 170885 219 

3231 Nonparticipant 23 24 23 548072 170800 219 

3232 Nonparticipant 23 25 24 548171 170662 220 

3233 Nonparticipant 23 24 23 548202 170121 220 

3234 Nonparticipant 40 40 40 555184 168402 246 

3235 Nonparticipant 40 40 41 555248 168426 245 

3236 Nonparticipant 40 40 41 555246 168495 244 

3237 Nonparticipant 44 44 45 556262 168583 248 

3238 Nonparticipant 44 45 45 556224 168633 248 

3239 Nonparticipant 41 42 42 557436 168956 249 

3240 Nonparticipant 40 41 40 557588 169166 250 

3241 Nonparticipant 42 43 43 557312 168799 249 

3242 Nonparticipant 43 43 43 557315 168748 250 

3243 Nonparticipant 43 44 44 557346 168649 251 

3244 Nonparticipant 44 45 44 557276 168574 250 

3245 Nonparticipant 44 46 45 557605 168569 249 

3246 Nonparticipant 43 44 43 557833 168621 253 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

3247 Nonparticipant 44 44 44 556854 169054 248 

3248 Nonparticipant 44 44 44 556797 168313 250 

3249 Nonparticipant 28 28 28 553562 165770 249 

3250 Nonparticipant 26 27 26 552737 165270 248 

3251 Nonparticipant 26 27 26 552774 165276 248 

3252 Nonparticipant 26 27 26 552789 165274 248 

3253 Nonparticipant 26 27 26 552826 165271 248 

3254 Nonparticipant 24 26 25 552452 164674 249 

3255 Nonparticipant 25 26 25 552454 165123 248 

3256 Nonparticipant 26 27 26 553483 164678 253 

3257 Nonparticipant 29 30 30 555092 164904 259 

3258 Nonparticipant 29 30 29 555156 164565 261 

3259 Nonparticipant 29 30 29 555148 164654 261 

3260 Nonparticipant 27 28 27 555156 164311 257 

3261 Nonparticipant 31 32 31 556764 164491 258 

3262 Nonparticipant 31 31 31 556700 164303 258 

3263 Nonparticipant 30 31 30 556518 164406 259 

3264 Nonparticipant 33 33 33 556710 165030 261 

3265 Nonparticipant 45 44 45 561639 163690 273 

3266 Nonparticipant 45 44 45 561633 163662 273 

3267 Nonparticipant 33 34 33 563229 162932 277 

3268 Nonparticipant 31 32 31 563211 162182 274 

3269 Nonparticipant 33 33 33 563145 162563 278 

3270 Nonparticipant 30 30 30 564053 161960 280 

3271 Nonparticipant 31 31 31 563364 161982 279 

3272 Nonparticipant 32 32 32 562562 162068 278 

3273 Nonparticipant 34 34 34 561894 162044 275 

3274 Nonparticipant 34 34 34 561468 161983 277 

3275 Nonparticipant 40 39 39 561559 162808 280 

3276 Nonparticipant 33 33 33 561986 161896 278 

3277 Nonparticipant 34 34 34 560414 162075 279 

3278 Nonparticipant 23 24 23 553528 162406 260 

3279 Nonparticipant 23 24 23 553469 162368 260 

3280 Nonparticipant 23 24 23 553459 162332 261 

3281 Nonparticipant 22 23 22 553450 162298 260 

3282 Nonparticipant 23 24 23 553565 162332 260 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

3283 Nonparticipant 22 24 23 553540 162245 260 

3284 Nonparticipant 22 24 23 553470 162186 261 

3285 Nonparticipant 22 24 23 553553 162175 261 

3286 Nonparticipant 22 23 22 553554 162069 262 

3287 Nonparticipant 22 23 22 553631 162029 261 

3288 Nonparticipant 22 23 22 553660 162077 261 

3289 Nonparticipant 22 24 23 553728 162036 261 

3290 Nonparticipant 22 24 23 553760 162036 260 

3291 Nonparticipant 22 23 22 553905 162026 261 

3292 Nonparticipant 23 24 23 554280 162064 260 

3293 Nonparticipant 22 23 22 553522 161972 263 

3294 Nonparticipant 27 28 27 563225 161176 284 

3295 Nonparticipant 25 26 25 562951 179814 230 

3296 Nonparticipant 25 25 25 563068 179824 231 

3297 Nonparticipant 25 26 25 562997 179847 231 

3298 Nonparticipant 26 27 26 563082 179243 234 

3299 Nonparticipant 26 27 27 563056 178352 238 

3300 Nonparticipant 22 23 23 563056 178446 237 

3301 Nonparticipant 29 29 29 563487 178284 242 

3302 Nonparticipant 29 30 29 563448 178270 242 

3303 Nonparticipant 29 30 29 563482 178345 241 

3304 Nonparticipant 25 26 25 561983 178238 235 

3305 Nonparticipant 24 26 25 561702 178064 234 

3306 Nonparticipant 23 24 23 560843 178279 230 

3307 Nonparticipant 22 24 23 560841 178318 232 

3308 Nonparticipant 22 24 23 560838 178349 232 

3309 Nonparticipant 22 23 22 560817 178422 232 

3310 Nonparticipant 22 24 23 560771 178362 233 

3311 Nonparticipant 22 24 23 560766 178327 233 

3312 Nonparticipant 19 21 19 553928 178298 211 

3313 Nonparticipant 19 21 20 553749 178202 211 

3314 Nonparticipant 13 15 13 553691 179499 208 

3315 Nonparticipant 19 21 19 552987 178318 209 

3316 Nonparticipant 15 18 18 552669 178434 207 

3317 Nonparticipant 17 19 18 552546 178652 207 

3318 Nonparticipant 16 17 16 552128 178523 207 

3319 Nonparticipant 16 18 17 552582 179175 205 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

3320 Nonparticipant 20 21 20 547505 172624 213 

3321 Nonparticipant 22 23 22 547477 172702 214 

3322 Nonparticipant 22 23 22 547622 172338 215 

3323 Nonparticipant 20 21 21 547680 172101 215 

3324 Nonparticipant 30 31 30 550241 173397 217 

3325 Nonparticipant 23 24 23 568001 161988 279 

3326 Nonparticipant 24 25 24 568696 161988 278 

3327 Nonparticipant 25 26 25 567957 161989 279 

3328 Nonparticipant 24 25 24 567849 161991 280 

3329 Nonparticipant 25 26 25 568085 161992 279 

3330 Nonparticipant 26 27 26 567249 161993 280 

3331 Nonparticipant 25 26 25 567824 162001 280 

3332 Nonparticipant 25 27 26 567699 162004 280 

3333 Nonparticipant 25 27 26 567712 162008 280 

3334 Nonparticipant 13 15 13 574345 163982 260 

3335 Nonparticipant 16 18 17 573436 163999 263 

3336 Nonparticipant 31 32 31 569244 166039 266 

3337 Nonparticipant 42 42 42 564637 166050 269 

3338 Nonparticipant 38 39 38 566415 166052 269 

3339 Nonparticipant 40 41 40 566813 166053 268 

3340 Nonparticipant 37 38 37 565900 166066 269 

3341 Nonparticipant 45 45 46 563033 166074 266 

3342 Nonparticipant 45 45 46 563055 166088 266 

3343 Nonparticipant 18 20 19 574260 166095 255 

3344 Nonparticipant 37 38 37 565558 166154 267 

3345 Nonparticipant 39 39 39 565125 166175 269 

3346 Nonparticipant 31 32 31 569244 167560 261 

3347 Nonparticipant 42 44 43 566903 167580 263 

3348 Nonparticipant 29 30 29 569940 167598 259 

3349 Nonparticipant 29 31 30 569897 167616 259 

3350 Nonparticipant 28 29 28 570501 167624 261 

3351 Nonparticipant 29 30 29 569724 169134 256 

3352 Nonparticipant 28 29 28 570395 169135 261 

3353 Nonparticipant 30 31 30 569296 169138 258 

3354 Nonparticipant 44 45 45 564596 169152 254 

3355 Nonparticipant 29 30 29 569872 169155 259 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

3356 Nonparticipant 34 35 34 567858 169155 259 

3357 Nonparticipant 27 29 27 570984 169156 259 

3358 Nonparticipant 29 30 29 569514 169159 254 

3359 Nonparticipant 27 28 27 571033 169165 259 

3360 Nonparticipant 26 27 26 571075 169169 260 

3361 Nonparticipant 26 28 27 571126 169173 259 

3362 Participant 47 48 48 564891 170221 253 

3363 Nonparticipant 29 30 29 569649 170320 252 

3364 Nonparticipant 24 26 25 573504 170345 252 

3365 Nonparticipant 40 40 40 566572 170353 252 

3366 Nonparticipant 24 26 25 573499 170382 251 

3367 Nonparticipant 36 37 36 564045 171746 252 

3368 Nonparticipant 35 36 36 564060 171748 252 

3369 Nonparticipant 32 33 33 562783 171757 251 

3370 Nonparticipant 34 35 34 563511 171759 251 

3371 Nonparticipant 30 32 31 571670 171763 249 

3372 Nonparticipant 34 35 35 563518 171763 251 

3373 Nonparticipant 37 38 37 571445 173061 249 

3374 Nonparticipant 37 38 37 571438 173063 249 

3375 Nonparticipant 29 30 29 573308 173063 247 

3376 Nonparticipant 41 43 42 570418 173065 250 

3377 Nonparticipant 30 31 30 573009 173065 246 

3378 Nonparticipant 35 36 35 568946 173068 250 

3379 Nonparticipant 35 36 35 565258 173075 251 

3380 Nonparticipant 35 36 35 568927 173076 250 

3381 Nonparticipant 35 36 35 566676 173076 249 

3382 Nonparticipant 41 43 42 570422 173076 250 

3383 Nonparticipant 31 32 31 572704 173082 247 

3384 Nonparticipant 39 41 40 571515 173850 248 

3385 Nonparticipant 31 32 32 563812 173854 247 

3386 Nonparticipant 39 40 39 566635 173858 247 

3387 Nonparticipant 30 31 30 573273 173860 245 

3388 Nonparticipant 30 31 30 573261 173860 246 

3389 Nonparticipant 39 41 40 571500 173890 249 

3390 Nonparticipant 45 46 45 570334 174739 246 

3391 Nonparticipant 43 43 43 569892 174751 245 

3392 Nonparticipant 45 46 45 570323 174755 246 
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ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

3393 Nonparticipant 39 41 40 566652 174755 247 

3394 Nonparticipant 42 43 43 569821 174759 245 

3395 Nonparticipant 43 43 43 569908 174779 245 

3396 Nonparticipant 37 39 38 566951 174787 246 

3397 Nonparticipant 43 43 43 569892 174789 245 

3398 Nonparticipant 39 40 39 566648 174791 246 

3399 Nonparticipant 39 40 39 566656 174791 246 

3400 Nonparticipant 44 44 44 568153 176023 242 

3401 Nonparticipant 40 41 40 571550 176067 241 

3402 Nonparticipant 40 41 40 571550 176081 241 

3403 Nonparticipant 39 40 40 566615 176107 242 

3404 Nonparticipant 39 39 39 567373 176484 243 

3405 Nonparticipant 43 43 43 569762 176543 238 

3406 Nonparticipant 39 39 39 569785 177068 236 

3407 Nonparticipant 38 38 38 569926 177152 238 

3408 Nonparticipant 35 36 36 569923 177615 235 

3409 Nonparticipant 35 35 35 569926 177679 235 

3410 Nonparticipant 35 35 35 569926 177723 235 

3411 Nonparticipant 34 35 35 569931 177794 235 

3412 Nonparticipant 34 34 34 569931 177848 234 

3413 Nonparticipant 34 34 34 569931 177879 235 

3414 Nonparticipant 34 34 34 569928 177922 235 

3415 Nonparticipant 34 34 34 569926 177966 236 

3416 Nonparticipant 28 29 29 573092 177521 242 

3417 Nonparticipant 28 29 28 573119 177525 243 

3418 Nonparticipant 27 27 27 573162 177531 243 

3419 Nonparticipant 27 28 28 573195 177532 242 

3420 Nonparticipant 27 28 27 573186 177585 242 

3421 Nonparticipant 28 29 28 573148 177584 242 

3422 Nonparticipant 28 29 28 573043 177584 242 

3423 Nonparticipant 28 29 29 573012 177571 242 

3424 Nonparticipant 28 28 28 573208 177590 242 

3425 Nonparticipant 28 28 28 573283 177608 242 

3426 Nonparticipant 27 28 28 573390 177607 243 

3427 Nonparticipant 27 28 27 573438 177620 243 

3428 Nonparticipant 31 31 31 570913 177974 236 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

3429 Nonparticipant 30 30 30 570908 177989 234 

3430 Nonparticipant 29 29 29 570902 178014 233 

3431 Nonparticipant 30 30 30 570897 178021 233 

3432 Nonparticipant 33 34 34 571149 177461 234 

3433 Nonparticipant 33 34 34 571173 177472 234 

3434 Nonparticipant 33 34 33 571205 177504 234 

3435 Nonparticipant 33 34 33 571234 177532 233 

3436 Nonparticipant 33 33 33 571258 177562 233 

3437 Nonparticipant 32 33 33 571289 177606 232 

3438 Nonparticipant 32 33 33 571328 177638 232 

3439 Nonparticipant 32 33 33 571345 177659 233 

3440 Nonparticipant 24 25 24 553360 176170 218 

3441 Nonparticipant 24 25 24 553050 176365 216 

3442 Nonparticipant 23 25 24 553047 176416 216 

3443 Nonparticipant 23 24 23 553045 176451 216 

3444 Nonparticipant 23 24 23 553041 176492 215 

3445 Nonparticipant 23 24 23 553098 176525 215 

3446 Nonparticipant 23 25 24 553094 176487 215 

3447 Nonparticipant 23 25 24 553092 176448 215 

3448 Nonparticipant 24 25 24 553107 176406 216 

3449 Nonparticipant 24 25 24 553101 176349 216 

3450 Nonparticipant 23 24 23 552904 176646 215 

3451 Nonparticipant 22 24 23 552903 176812 214 

3452 Nonparticipant 20 22 21 558275 177897 225 

3453 Nonparticipant 20 22 21 558269 177840 226 

3454 Nonparticipant 19 21 20 558400 177719 226 

3455 Nonparticipant 19 21 20 558381 177702 225 

3456 Nonparticipant 20 22 21 558424 177765 227 

3457 Nonparticipant 20 22 21 558502 177898 227 

3458 Nonparticipant 18 20 19 558546 177662 227 

3459 Nonparticipant 20 22 21 558632 177626 230 

3460 Nonparticipant 20 22 21 558587 177514 230 

3461 Nonparticipant 18 20 19 558690 177512 230 

3462 Nonparticipant 20 22 21 558655 177445 231 

3463 Nonparticipant 19 21 19 558747 177453 232 

3464 Nonparticipant 34 35 35 568224 178086 241 

3465 Nonparticipant 34 35 35 568166 178084 240 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

3466 Nonparticipant 34 35 35 568091 178097 241 

3467 Nonparticipant 34 34 34 568177 178170 240 

3468 Nonparticipant 34 34 34 568231 178174 240 

3469 Nonparticipant 34 34 34 568289 178152 241 

3470 Nonparticipant 34 34 34 568346 178151 240 

3471 Nonparticipant 34 34 34 568388 178154 240 

3472 Nonparticipant 34 34 34 568449 178157 241 

3473 Nonparticipant 34 34 34 568487 178157 242 

3474 Nonparticipant 34 34 34 568531 178167 241 

3475 Nonparticipant 34 34 34 568567 178154 241 

3476 Nonparticipant 31 32 31 570871 178274 233 

3477 Nonparticipant 31 32 31 570857 178279 233 

3478 Nonparticipant 31 32 31 570835 178283 233 

3479 Nonparticipant 31 32 31 570805 178292 234 

3480 Nonparticipant 31 32 31 570782 178301 234 

3481 Nonparticipant 31 32 31 570772 178307 234 

3482 Nonparticipant 31 32 31 570751 178315 234 

3483 Nonparticipant 31 32 31 570733 178322 234 

3484 Nonparticipant 31 32 32 570660 178279 234 

3485 Nonparticipant 32 32 32 570663 178250 234 

3486 Nonparticipant 32 32 32 570663 178234 234 

3487 Nonparticipant 32 32 32 570665 178217 234 

3488 Nonparticipant 28 28 28 571975 178820 230 

3489 Nonparticipant 27 28 28 571959 178955 229 

3490 Nonparticipant 27 28 27 571953 179044 229 

3491 Nonparticipant 27 28 27 571949 179129 230 

3492 Nonparticipant 27 27 27 571946 179251 229 

3493 Nonparticipant 25 26 25 571940 179406 227 

3494 Nonparticipant 26 27 26 571949 179491 226 

3495 Nonparticipant 26 27 26 571956 179560 226 

3496 Nonparticipant 26 27 26 571956 179585 226 

3497 Nonparticipant 26 27 26 571943 179604 227 

3498 Nonparticipant 26 27 26 571805 179629 229 

3499 Nonparticipant 26 27 26 571738 179639 231 

3500 Nonparticipant 28 29 28 571893 178826 230 

3501 Nonparticipant 28 29 28 571871 178792 230 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

3502 Nonparticipant 28 29 28 571852 178769 229 

3503 Nonparticipant 28 29 28 571798 178735 229 

3504 Nonparticipant 28 28 28 571782 178725 229 

3505 Nonparticipant 28 29 29 571723 178650 232 

3506 Nonparticipant 28 29 29 571707 178637 232 

3507 Nonparticipant 27 27 27 571666 178584 232 

3508 Nonparticipant 28 28 28 571644 178558 233 

3509 Nonparticipant 29 29 29 571631 178549 234 

3510 Nonparticipant 29 30 30 571562 178477 235 

3511 Nonparticipant 29 30 30 571537 178445 234 

3512 Nonparticipant 24 25 24 560000 176735 242 

3513 Nonparticipant 19 21 19 559538 176990 236 

3514 Nonparticipant 21 23 22 559604 177049 236 

3515 Nonparticipant 21 23 22 559801 176788 241 

3516 Nonparticipant 19 21 20 559577 176648 240 

3517 Nonparticipant 18 20 19 559517 176643 239 

3518 Nonparticipant 21 22 22 559753 176636 243 

3519 Nonparticipant 21 23 22 558615 176640 231 

3520 Nonparticipant 22 23 22 558550 176632 230 

3521 Nonparticipant 22 23 22 558510 176647 230 

3522 Nonparticipant 22 23 22 558456 176664 231 

3523 Nonparticipant 22 23 22 558404 176666 233 

3524 Nonparticipant 25 27 26 555196 175128 222 

3525 Nonparticipant 26 27 26 555040 175128 222 

3526 Nonparticipant 26 27 26 554955 175135 221 

3527 Nonparticipant 25 26 25 554626 175081 220 

3528 Nonparticipant 25 27 26 554679 175089 220 

3529 Nonparticipant 26 27 26 554593 175211 220 

3530 Nonparticipant 25 26 26 553859 175139 218 

3531 Nonparticipant 26 27 26 553828 175136 219 

3532 Nonparticipant 26 27 26 553785 175143 219 

3533 Nonparticipant 27 28 27 553701 175092 219 

3534 Nonparticipant 26 28 27 553580 175277 218 

3535 Nonparticipant 30 31 30 556769 173054 242 

3536 Nonparticipant 30 32 31 556777 172975 244 

3537 Nonparticipant 31 32 31 556831 172843 243 

3538 Nonparticipant 31 32 31 556820 172788 242 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

3539 Nonparticipant 31 32 32 556831 172748 241 

3540 Nonparticipant 31 32 32 556748 172719 240 

3541 Nonparticipant 31 32 32 556817 172558 240 

3542 Nonparticipant 30 31 30 556756 172592 239 

3543 Nonparticipant 30 31 30 556695 172571 239 

3544 Nonparticipant 30 31 31 556520 172569 236 

3545 Nonparticipant 32 33 33 556681 172449 243 

3546 Nonparticipant 32 34 33 556837 172454 244 

3547 Nonparticipant 29 31 30 549859 171704 221 

3548 Nonparticipant 31 32 32 550206 171794 221 

3549 Nonparticipant 31 32 32 550197 171810 221 

3550 Nonparticipant 43 44 43 551663 171852 225 

3551 Nonparticipant 44 46 45 551814 171806 228 

3552 Nonparticipant 43 44 43 556772 170204 244 

3553 Nonparticipant 43 44 44 556719 170181 245 

3554 Nonparticipant 43 44 43 556968 170191 241 

3555 Nonparticipant 42 44 43 557122 170179 243 

3556 Nonparticipant 43 44 43 557609 170445 247 

3557 Nonparticipant 43 44 43 556768 170259 246 

3558 Nonparticipant 35 36 35 558540 170795 248 

3559 Nonparticipant 36 37 36 558447 170127 249 

3560 Nonparticipant 34 35 34 558874 170200 249 

3561 Nonparticipant 31 32 32 553627 167618 246 

3562 Nonparticipant 28 28 28 551867 167897 244 

3563 Nonparticipant 28 29 28 551807 168107 244 

3564 Nonparticipant 25 26 26 551471 166922 245 

3565 Nonparticipant 26 27 26 551475 167020 245 

3566 Nonparticipant 26 27 26 551777 166753 246 

3567 Nonparticipant 31 31 31 553552 167466 246 

3568 Nonparticipant 31 31 31 553612 167321 246 

3569 Nonparticipant 29 29 29 553060 167044 246 

3570 Nonparticipant 28 29 29 552800 167031 246 

3571 Nonparticipant 28 29 28 552656 167032 247 

3572 Nonparticipant 36 36 36 559948 167214 259 

3573 Nonparticipant 39 39 40 562546 164412 273 

3574 Nonparticipant 44 46 45 561579 164993 267 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

3575 Nonparticipant 45 46 45 561568 164476 270 

3576 Nonparticipant 39 40 40 563183 164599 269 

3577 Nonparticipant 39 39 39 563147 164418 271 

3578 Nonparticipant 37 37 37 562660 163611 275 

3579 Nonparticipant 36 36 36 563112 163610 277 

3580 Nonparticipant 35 36 36 563243 163598 276 

3581 Nonparticipant 26 27 26 556870 161874 273 

3582 Nonparticipant 26 27 26 556808 161843 274 

3583 Nonparticipant 26 27 26 556822 161875 273 

3584 Nonparticipant 26 27 26 556604 161951 272 

3585 Nonparticipant 26 27 26 556629 162006 270 

3586 Nonparticipant 26 27 26 556627 162123 269 

3587 Nonparticipant 26 27 26 556638 162141 269 

3588 Nonparticipant 26 27 26 556684 162242 269 

3589 Nonparticipant 27 27 27 556731 162272 269 

3590 Nonparticipant 27 28 27 556795 162376 268 

3591 Nonparticipant 27 28 27 556813 162413 268 

3592 Nonparticipant 27 28 27 556829 162441 268 

3593 Nonparticipant 26 27 26 556825 161821 274 

3594 Nonparticipant 26 27 26 556818 161798 274 

3595 Nonparticipant 25 26 25 556819 161777 274 

3596 Nonparticipant 26 27 26 556734 161779 274 

3597 Nonparticipant 26 27 26 556725 161816 274 

3598 Nonparticipant 25 26 25 556682 161709 274 

3599 Nonparticipant 25 26 25 556680 161738 274 

3600 Nonparticipant 26 27 26 556679 161662 274 

3601 Nonparticipant 25 26 25 556673 161652 274 

3602 Nonparticipant 24 25 24 556542 161649 272 

3603 Nonparticipant 24 25 24 556553 161666 272 

3604 Nonparticipant 24 25 24 556551 161687 272 

3605 Nonparticipant 18 20 19 551751 178406 206 

3606 Nonparticipant 19 20 19 551699 178263 207 

3607 Nonparticipant 19 20 19 551637 178226 206 

3608 Nonparticipant 17 19 18 552013 178771 207 

3609 Nonparticipant 17 19 17 552060 178902 208 

3610 Nonparticipant 17 19 17 552097 178905 208 

3611 Nonparticipant 16 18 16 552147 179194 207 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

3612 Nonparticipant 16 18 16 552174 179285 206 

3613 Nonparticipant 13 14 13 552539 178656 205 

3614 Nonparticipant 21 23 22 555264 177014 219 

3615 Nonparticipant 15 17 16 554914 178244 215 

3616 Nonparticipant 19 20 19 555525 178197 222 

3617 Nonparticipant 20 21 20 559565 178691 228 

3618 Nonparticipant 17 20 19 559428 178286 226 

3619 Nonparticipant 21 22 21 560129 178407 228 

3620 Nonparticipant 17 19 18 559394 178642 227 

3621 Nonparticipant 16 17 17 559290 178569 226 

3622 Nonparticipant 18 19 18 559979 179061 227 

3623 Nonparticipant 15 16 15 560229 178950 226 

3624 Nonparticipant 19 20 19 560202 178850 228 

3625 Nonparticipant 20 22 21 560226 178787 228 

3626 Nonparticipant 21 22 21 560239 178812 228 

3627 Nonparticipant 19 20 19 560238 178853 229 

3628 Nonparticipant 22 23 22 561122 178574 231 

3629 Nonparticipant 45 45 46 561627 163787 272 

3901 Participant 47 48 47 551936 171871 228 

3902 Participant 46 48 47 551930 171846 227 

3903 Participant 46 47 47 565357 169299 259 

3904 Participant 46 47 47 565390 169299 259 

3905 Participant 45 45 45 566601 176719 241 

3906 Participant 46 47 46 552751 171913 227 

3907 Participant 46 46 46 565230 169233 257 

3908 Participant 43 45 44 570006 174343 247 

3909 Participant 43 45 44 570005 174398 247 

3910 Participant 43 44 44 569967 174819 245 

3911 Participant 43 44 44 569969 174394 247 

3912 Participant 44 45 45 551769 171863 227 

3913 Participant 41 42 42 571484 174954 244 

3914 Participant 39 41 40 556547 171206 245 

3915 Participant 40 40 40 560023 163991 272 

3916 Participant 40 40 40 560023 163991 272 

3917 Participant 40 40 40 562519 164496 274 

3918 Participant 40 40 40 562519 164496 274 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

3919 Participant 40 41 40 553242 171954 228 

3920 Participant 39 40 40 553280 172133 227 

3921 Participant 38 39 39 566836 174748 246 

3922 Participant 38 39 39 566836 174748 246 

3923 Participant 38 39 38 566917 174758 246 

3924 Participant 38 39 38 566917 174758 246 

3925 Participant 37 37 37 559526 164416 268 

3926 Participant 37 37 37 559526 164416 268 

3927 Participant 35 36 35 572427 175339 243 

3928 Participant 35 36 35 564863 164315 276 

3929 Participant 35 34 34 561219 162054 273 

3930 Participant 35 34 34 561219 162054 273 

3931 Participant 34 35 34 558436 165120 264 

3932 Participant 34 33 33 560865 162064 279 

3933 Participant 34 34 34 559027 163628 269 

3934 Participant 34 35 34 567405 171623 248 

3935 Participant 34 35 34 567403 171631 248 

3936 Participant 33 35 34 568744 167737 263 

3937 Participant 30 32 31 573291 174662 247 

3938 Participant 30 31 30 557633 163494 267 

3939 Participant 28 29 28 571512 170625 254 

3940 Participant 27 28 28 556665 162795 267 

3941 Participant 26 27 26 573719 177985 241 

3942 Participant 24 25 24 557565 175012 235 

3943 Participant 14 16 14 572527 162029 272 

3944 Participant 14 16 14 573112 162072 269 

3945 Participant 20 21 20 572572 164038 266 

3946 Participant 18 20 19 573279 164158 264 

3947 Participant 23 25 24 570645 164209 269 

3948 Participant 28 29 28 570334 167625 261 

3949 Participant 28 29 28 570345 167626 261 

3950 Participant 37 38 37 568164 167627 264 

3951 Participant 37 38 37 568174 167637 264 

3952 Participant 28 30 29 570194 167644 261 

3953 Participant 39 39 39 565452 167673 262 

3954 Participant 28 29 28 570517 169174 260 

3955 Participant 28 29 28 570508 169180 260 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

3956 Participant 35 36 35 567485 169183 260 

3957 Participant 38 39 39 562436 169194 258 

3958 Participant 27 28 27 573145 171801 248 

3959 Participant 27 28 27 573140 171807 248 

3960 Participant 36 37 36 566203 173162 249 

3961 Participant 35 37 36 565428 173163 251 

3962 Participant 43 45 44 569951 173921 247 

3963 Participant 43 45 43 566300 173923 250 

3964 Participant 43 43 43 569895 174823 245 

3965 Participant 42 42 42 558312 167357 255 

3966 Participant 45 45 45 557546 167027 255 

3967 Participant 36 36 36 559529 163622 273 

3968 Participant 35 35 35 559265 163637 269 

3969 Participant 35 35 35 559210 163633 269 

3970 Participant 26 27 26 556418 162226 270 

3971 Participant 5 7 5 573435 161050 264 

3972 Participant 5 7 6 573030 161061 269 

3973 Participant 20 22 20 569836 161162 278 

3974 Participant 27 28 27 566358 161839 282 

3975 Participant 16 18 16 571690 161876 276 

3976 Participant 28 29 28 565338 161928 281 

3977 Participant 28 29 28 565356 161930 281 

3978 Participant 28 28 28 565681 161933 282 

3979 Participant 28 28 28 565103 161942 277 

3980 Participant 14 16 15 573534 163222 265 

3981 Participant 23 24 23 570390 163684 270 

3982 Participant 25 26 25 571003 165188 264 

3983 Participant 34 35 35 566415 165224 267 

3984 Participant 34 36 35 566744 165251 269 

3985 Participant 29 30 29 569727 165787 265 

3986 Participant 29 30 29 569715 165791 265 

3987 Participant 44 44 45 563251 166420 265 

3988 Participant 44 45 45 563180 166422 265 

3989 Participant 44 44 45 563218 166439 265 

3990 Participant 44 44 45 563217 166467 265 

3991 Participant 44 45 45 563168 166482 265 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

3992 Participant 44 44 45 563213 166483 265 

3993 Participant 39 40 39 568111 167263 264 

3994 Participant 47 46 47 563262 167276 261 

3995 Participant 25 27 25 571666 167369 257 

3996 Participant 25 26 25 571715 167410 257 

3997 Participant 35 36 35 568574 167476 264 

3998 Participant 32 33 32 569203 167530 260 

3999 Participant 39 39 39 561827 168527 259 

4000 Participant 38 39 39 561786 168543 258 

4001 Participant 43 45 44 563053 168572 260 

4002 Participant 22 24 23 573612 168059 253 

4003 Participant 35 37 36 568072 168067 262 

4004 Participant 35 37 36 568071 168119 262 

4005 Participant 42 43 43 563257 169424 258 

4006 Participant 33 33 33 568178 169447 258 

4007 Participant 32 33 32 568187 169459 259 

4008 Participant 46 46 46 563892 169247 257 

4009 Participant 34 35 34 567775 169248 260 

4010 Participant 32 32 32 568628 169252 257 

4011 Participant 46 46 46 563915 169254 258 

4012 Participant 34 35 34 567792 169258 260 

4013 Participant 36 37 36 567077 169260 254 

4014 Participant 37 37 37 566967 169262 255 

4015 Participant 45 46 46 563881 169885 258 

4016 Participant 36 36 36 563048 170778 256 

4017 Participant 48 49 48 565690 170778 253 

4018 Participant 32 33 32 568306 170935 249 

4019 Participant 32 33 32 568291 170944 250 

4020 Participant 40 41 40 564875 171646 256 

4021 Participant 40 41 40 566016 171646 250 

4022 Participant 40 41 40 564900 171661 257 

4023 Participant 33 33 33 562655 171677 251 

4024 Participant 32 33 33 562647 171681 251 

4025 Participant 33 34 33 568247 172670 248 

4026 Participant 35 36 36 565675 173022 249 

4027 Participant 43 45 44 570688 173252 249 

4028 Participant 36 37 36 565531 173262 251 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

4029 Participant 41 43 42 569806 173605 248 

4030 Participant 41 43 42 569811 173606 248 

4031 Participant 44 46 45 570007 173684 248 

4032 Participant 44 46 45 570032 173689 248 

4033 Participant 44 46 45 570000 173730 248 

4034 Participant 43 45 44 569958 174336 247 

4035 Participant 43 44 43 569878 174202 247 

4036 Participant 44 46 45 570039 174229 248 

4037 Participant 42 43 43 569827 174254 247 

4038 Participant 39 40 39 571652 174543 245 

4039 Participant 39 41 40 571586 174553 245 

4040 Participant 37 38 37 567514 174582 245 

4041 Participant 42 43 43 569885 174600 245 

4042 Participant 37 38 37 567526 174641 245 

4043 Participant 46 47 47 570425 174877 245 

4044 Participant 43 44 44 569962 174895 245 

4045 Participant 43 43 43 568901 174896 241 

4046 Participant 44 44 44 570020 174900 245 

4047 Participant 33 34 33 564164 177608 241 

4048 Participant 27 29 28 561890 174969 245 

4049 Participant 28 29 28 573568 177067 243 

4050 Participant 45 45 46 569905 175891 239 

4051 Participant 31 32 31 553061 174259 221 

4052 Participant 28 29 28 554993 174256 226 

4053 Participant 26 27 27 554944 174420 227 

4054 Participant 26 27 26 554995 174454 228 

4055 Participant 31 32 31 554563 173082 228 

4056 Participant 31 32 31 554519 173167 229 

4057 Participant 42 44 43 551833 172832 220 

4058 Participant 42 44 43 551837 172855 220 

4059 Participant 35 36 36 557968 171675 246 

4060 Participant 25 27 26 549194 170130 223 

4061 Participant 36 36 36 554096 170142 242 

4062 Participant 34 34 34 553802 168606 244 

4063 Participant 36 36 36 559188 168574 253 

4064 Participant 36 36 36 559095 168580 254 
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Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

4065 Participant 35 35 35 559618 168577 257 

4066 Participant 35 36 35 559531 168352 254 

4067 Participant 35 35 35 560126 168580 257 

4068 Participant 35 36 35 559990 168044 255 

4069 Participant 45 45 45 556801 167567 250 

4070 Participant 38 38 38 555175 167778 245 

4071 Participant 32 33 32 555257 165838 255 

4072 Participant 32 33 32 555259 165845 255 

4073 Participant 28 29 28 554172 165164 255 

4074 Participant 41 41 41 557511 166127 251 

4075 Participant 39 39 39 557692 166011 259 

4076 Participant 40 41 41 556865 166123 255 

4077 Participant 36 37 36 559353 166028 263 

4078 Participant 37 37 37 558417 166237 262 

4079 Participant 35 35 35 559284 164431 266 

4080 Participant 29 30 29 557423 163094 268 

4081 Participant 29 30 29 557528 163171 268 

4082 Participant 37 37 37 559936 163117 271 

4083 Participant 24 25 25 554505 163734 252 

4084 Participant 33 32 32 559952 162001 279 

4085 Participant 32 32 32 559846 161990 277 

4086 Participant 30 30 30 559206 161993 278 

4087 Participant 27 28 27 557088 162003 272 

4088 Participant 28 30 29 556167 173688 237 

4089 Participant 28 29 28 556237 173678 236 

4090 Participant 26 27 26 556513 173581 229 

4091 Participant 24 25 24 569076 161972 280 

4092 Participant 6 8 6 573927 161973 265 

4093 Participant 6 8 6 573926 161982 265 

4094 Participant 14 16 14 573539 162826 267 

4095 Participant 24 26 25 571152 165107 264 

4096 Participant 34 35 34 568635 165961 267 

4097 Participant 37 39 38 568157 166027 269 

4098 Participant 34 36 35 568624 166031 267 

4099 Participant 44 45 45 563143 166504 264 

4100 Participant 24 26 25 571414 166600 260 

4101 Participant 40 41 40 566433 166618 268 



Apex Clean Energy 

REPORT 
Noise Impact Assessment for Republic 
Wind l Seneca and Sandusky County, 
Ohio 

166 December 11, 2018 

Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

4102 Participant 44 45 45 563264 166642 263 

4103 Participant 19 21 19 574249 166695 256 

4104 Participant 19 21 19 574244 166697 256 

4105 Participant 27 28 27 570922 167538 260 

4106 Participant 42 44 43 567525 167544 262 

4107 Participant 27 28 27 570874 167549 260 

4108 Participant 42 44 42 567553 167550 262 

4109 Participant 43 44 44 563293 168203 260 

4110 Participant 25 27 26 571698 168295 257 

4111 Participant 25 26 25 572357 169071 254 

4112 Participant 35 35 35 567497 169112 259 

4113 Participant 29 30 29 569815 169127 259 

4114 Participant 37 37 37 567053 169281 253 

4115 Participant 29 30 29 569727 169298 258 

4116 Participant 26 28 27 573007 171104 249 

4117 Participant 44 46 45 564993 171119 254 

4118 Participant 45 46 45 565002 171152 254 

4119 Participant 44 46 45 565002 171161 254 

4120 Participant 36 37 36 563570 171263 254 

4121 Participant 33 34 33 562941 171687 252 

4122 Participant 37 38 37 566506 171689 250 

4123 Participant 41 42 41 565780 171719 249 

4124 Participant 27 28 27 573321 171741 248 

4125 Participant 28 29 28 573677 173035 248 

4126 Participant 44 46 45 570697 173305 249 

4127 Participant 42 44 43 565966 173802 250 

4128 Participant 43 45 44 569954 173805 248 

4129 Participant 44 46 45 570013 173805 247 

4130 Participant 42 43 42 569811 173843 246 

4131 Participant 45 46 46 570903 174907 245 

4132 Participant 37 38 38 567163 174924 244 

4133 Participant 37 38 38 567193 174962 244 

4134 Participant 30 31 30 563303 175004 245 

4135 Participant 40 40 41 567983 175024 240 

4136 Participant 40 40 40 567925 175026 239 

4137 Participant 40 40 40 567954 175041 239 



167 

Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

4138 Participant 30 31 30 563441 175919 245 

4139 Participant 47 47 48 568761 176443 239 

4140 Participant 30 31 30 573385 175365 247 

4141 Participant 25 26 25 557207 175128 233 

4142 Participant 25 27 26 555607 174985 228 

4143 Participant 30 31 30 553490 174326 220 

4144 Participant 31 32 31 553075 174266 221 

4145 Participant 31 32 31 553073 174240 220 

4146 Participant 31 32 31 553084 174260 221 

4147 Participant 30 31 31 559474 171763 249 

4148 Participant 30 31 30 560135 171803 248 

4149 Participant 30 31 30 560115 171945 249 

4150 Participant 30 31 30 559990 171652 250 

4151 Participant 30 31 30 561016 171858 254 

4152 Participant 30 31 30 561244 171702 253 

4153 Participant 31 32 31 561737 171777 251 

4154 Participant 31 32 32 560771 170926 253 

4155 Participant 44 44 44 556028 170300 247 

4156 Participant 45 45 45 555244 169991 245 

4157 Participant 43 44 44 556533 170283 245 

4158 Participant 36 37 36 559437 166266 260 

4159 Participant 44 45 44 561010 166049 266 

4160 Participant 43 44 44 561573 165435 267 

4161 Participant 40 41 41 560091 165325 265 

4162 Participant 37 38 38 556716 165881 255 

4163 Participant 48 49 49 561152 164401 273 

4164 Participant 46 47 47 560775 164464 273 

4165 Participant 40 40 40 560027 164423 271 

4166 Participant 28 29 28 556072 163608 261 

4167 Participant 26 27 26 557478 162014 273 

4168 Participant 28 30 29 561234 173425 248 

4169 Participant 14 16 14 573158 162106 269 

4170 Participant 27 28 27 566381 162177 283 

4171 Participant 23 25 24 570051 162493 272 

4172 Participant 31 32 31 567466 164424 272 

4173 Participant 25 26 25 570661 164449 267 

4174 Participant 25 26 25 570661 164450 267 



Apex Clean Energy 

REPORT 
Noise Impact Assessment for Republic 
Wind l Seneca and Sandusky County, 
Ohio 

168 December 11, 2018 

Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

4175 Participant 22 24 23 572631 166338 258 

4176 Participant 22 24 23 572621 166339 258 

4177 Participant 16 17 16 574227 166379 255 

4178 Participant 45 45 45 563271 167705 262 

4179 Participant 45 45 45 563272 167749 261 

4180 Participant 43 43 44 561818 167846 261 

4181 Participant 44 44 44 563222 167934 261 

4182 Participant 26 28 27 571465 169222 258 

4183 Participant 30 31 30 569337 169224 257 

4184 Participant 31 32 31 568840 169239 257 

4185 Participant 31 32 32 568815 171880 250 

4186 Participant 31 33 32 568813 171889 250 

4187 Participant 33 34 34 567847 173209 248 

4188 Participant 34 35 34 568604 173218 249 

4189 Participant 34 35 34 568599 173232 249 

4190 Participant 36 37 36 565508 173236 250 

4191 Participant 41 42 41 569671 174076 246 

4192 Participant 42 44 43 569835 174119 247 

4193 Participant 42 44 43 569836 174150 247 

4194 Participant 40 41 41 568224 174858 246 

4195 Participant 46 47 47 570416 174864 245 

4196 Participant 43 44 44 566613 176612 242 

4197 Participant 46 48 47 565966 176690 247 

4198 Participant 35 35 35 560181 168574 255 

4199 Participant 32 33 32 560808 170348 253 

4200 Participant 40 41 40 570712 176438 241 

4201 Participant 29 30 30 573323 176491 242 

4202 Participant 33 34 34 554744 171791 241 

4203 Participant 34 35 35 554078 172079 235 

4204 Participant 33 34 34 560082 169357 255 

4205 Participant 36 37 36 558476 169507 252 

4206 Participant 41 42 42 557235 169631 248 

4207 Participant 43 44 44 556784 166717 254 

4208 Participant 40 40 40 555877 167123 250 

4209 Participant 31 31 31 557773 163829 266 

4210 Participant 30 31 30 557729 163779 266 



169 

Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

4211 Participant 29 30 29 556499 163678 260 

4212 Participant 28 29 28 556125 163593 260 

4213 Participant 22 23 22 571454 163429 267 

4214 Participant 27 28 27 568692 163532 271 

4215 Participant 26 27 26 569199 163533 270 

4216 Participant 46 47 47 563251 165487 269 

4217 Participant 43 43 44 564818 166982 266 

4218 Participant 41 41 42 565077 167088 265 

4219 Participant 30 31 30 569639 167157 262 

4220 Participant 39 40 39 568120 167211 264 

4221 Participant 38 38 38 566458 168575 261 

4222 Participant 45 46 45 563175 168606 259 

4223 Participant 29 30 29 569708 168689 259 

4224 Participant 33 33 33 568168 169530 258 

4225 Participant 42 43 42 563331 169560 258 

4226 Participant 42 43 42 563340 169562 258 

4227 Participant 41 42 42 563249 169575 259 

4228 Participant 37 38 37 562513 169730 259 

4229 Participant 37 37 37 562528 169857 259 

4230 Participant 40 41 41 564867 171609 256 

4231 Participant 34 35 34 567171 171626 251 

4232 Participant 34 34 34 567175 171629 251 

4233 Participant 40 42 41 565914 171633 250 

4234 Participant 40 42 41 565913 171637 250 

4235 Participant 35 36 35 567096 171639 252 

4236 Participant 40 41 40 566017 171642 250 

4237 Participant 33 34 33 568275 172745 247 

4238 Participant 32 33 32 563847 173410 248 

4239 Participant 42 44 43 569880 174431 247 

4240 Participant 41 43 42 566586 174440 248 

4241 Participant 41 43 42 566585 174474 247 

4242 Participant 42 43 43 569885 174475 247 

4243 Participant 45 45 45 569926 175423 240 

4244 Participant 45 45 45 569898 175425 240 

4245 Participant 29 30 29 573451 176651 242 

4246 Participant 22 23 22 555603 176702 219 

4247 Participant 27 28 28 555813 173101 230 



Apex Clean Energy 

REPORT 
Noise Impact Assessment for Republic 
Wind l Seneca and Sandusky County, 
Ohio 

170 December 11, 2018 

Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

4248 Participant 31 32 32 555178 172605 241 

4249 Participant 30 31 31 555380 172909 241 

4250 Participant 30 31 30 555292 172853 240 

4251 Participant 42 43 42 552990 171445 230 

4252 Participant 42 43 43 551869 171278 228 

4253 Participant 43 44 44 556723 168634 250 

4254 Participant 43 44 44 557001 168576 251 

4255 Participant 31 32 31 556783 164582 259 

4256 Participant 33 33 33 562203 162048 275 

4257 Participant 32 32 32 560831 161996 276 

4258 Participant 23 24 23 553938 162041 261 

4259 Participant 22 23 22 547803 172069 216 

4260 Participant 22 24 23 547757 171960 216 

4261 Participant 16 18 16 572488 161995 273 

4262 Participant 16 18 16 572467 161995 273 

4263 Participant 20 21 20 572535 164026 265 

4264 Participant 46 46 46 562514 166096 268 

4265 Participant 42 43 42 567557 167560 262 

4266 Participant 42 44 43 567444 167563 262 

4267 Participant 38 39 38 568072 167575 263 

4268 Participant 42 44 43 567424 167578 261 

4269 Participant 38 40 39 567977 167581 263 

4270 Participant 41 43 42 566770 167585 265 

4271 Participant 32 33 32 568349 169135 257 

4272 Participant 38 38 38 563333 170420 255 

4273 Participant 41 43 42 565542 171744 250 

4274 Participant 32 33 33 562835 171749 252 

4275 Participant 33 33 33 562922 171750 251 

4276 Participant 26 28 27 573323 171753 248 

4277 Participant 34 35 34 563407 171761 251 

4278 Participant 43 45 44 565955 173856 249 

4279 Participant 42 43 42 569806 173858 247 

4280 Participant 43 45 44 569926 173871 247 

4281 Participant 44 46 45 569998 173880 247 

4282 Participant 42 44 43 569814 173905 246 

4283 Participant 36 37 37 564965 176309 244 



171 

Receiver 
ID 

Status 

Sound Pressure Level (dBA) 
Coordinates (Ohio State Plane 

North) 

Vestas V150 
4.2 MW 

Siemens 
SG4.5-145 

Nordex N149 
4.5 MW 

X (m) Y (m) Z (m) 

4284 Participant 37 38 37 564982 176361 245 

4285 Participant 31 31 31 563765 176422 248 

4286 Participant 30 31 31 563716 176462 245 

4287 Participant 30 31 31 563719 176469 244 

4288 Participant 33 34 34 564258 176471 244 

4289 Participant 33 34 34 564228 176476 244 

4290 Participant 44 44 44 569703 176464 237 

4291 Participant 27 28 27 553562 175097 219 

4292 Participant 45 46 45 551859 171704 227 

4293 Participant 45 46 45 551893 171638 225 

4294 Participant 44 45 44 557173 170294 245 

4295 Participant 36 37 36 558443 170663 248 

4296 Participant 36 37 36 558445 170476 247 

4297 Participant 43 43 43 561825 164409 274 

4298 Participant 38 39 39 563525 164412 272 

4299 Participant 39 39 39 559962 163618 274 

"

"

"

"
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