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Sources of Wind-Turbine Noise and 
Vibration
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ost of us would agree that the modern wind turbine is a desirable 

alternative for producing electrical energy. One of the most highly 

touted ways to meet a federal mandate that 20 percent of all 

energy must come from renewable sources by 2020 is to install 

large numbers of utility-scale wind turbines. Evidence has been 

mounting over the past decade, however, that these utility-scale 

wind turbines produce significant levels of low-frequency noise 

and vibration that can be highly disturbing to nearby residents.
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9$1):%5"..:0%XMMYB:

Table 1. Core Symptoms of Wind-Turbine 
Syndrome

1 Sleep disturbance

2 Headache

3 Visceral Vibratory Vestibular Disturbance (VVVD)

4 Dizziness, vertigo, unsteadiness

5 Tinnitus

6 Ear pressure or pain

7 External auditory canal sensation

8 Memory and concentration deficits

9 Irritability, anger

10 Fatigue, loss of motivation

Source: Pierpont, 2009
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G/./3,1%"2)$14,'/"#)%(,4$%2$$#%.,-$%/#%)'*-/$)%"&%

9$"93$%+("%3/4$%#$,1%2*)7%(/6(+,7)%,#-%,/19"1')0%+(/5(%

,3)"%$@9")$%9$"93$%'"%3"+=&1$<*$#57%)"*#-)0%2"'(%

"*'-""1)%,#-%/#%'($/1%(".$):%O4/-$#5$%/)%/#)*&&/5/$#'%

'"%)*2)',#'/,'$%'(,'%'79/5,3%$@9")*1$)%'"%+/#-='*12/#$%

#"/)$0%$4$#%/#%1$)/-$#')%+("%3/4$%#$,1270%5,#%3$,-%'"%

dNZ0%2*'%$,137%/#-/5,'/"#)%,1$%'(,'%'($1$%,1$%)".$%."1$=

4*3#$1,23$%9$"93$%+("%.,7%2$%)*)5$9'/23$:%^$5,*)$%;fP!%

/)%#"'%7$'%1$5"6#/F$-%,)%,%-/)$,)$%,6$#'0%/'%/)%#"'%5"4$1$-%

27%3$6/)3,'/"#0%9$1./))/23$%$@9")*1$%3$4$3)%(,4$%#"'%7$'%

2$$#%$)',23/)($-0%,#-%-")$=1$)9"#)$%1$3,'/"#)(/9)%,1$%

*#8#"+#%AN34$)=R$1$/1,0%XMM]B:

N)%-/)'/#6*/)($-%&1".%dNZ0%R/$19"#'U)%AXMMYB%*)$%"&%

'($%'$1.%K/#-=?*12/#$%G7#-1".$%,99$,1)%'"%$.9(,=

)/F$%,%5"#)'$33,'/"#%"&%)7.9'".)%-*$%'"%)'/.*3,'/"#0%"1%

"4$1)'/.*3,'/"#0%"&%'($%4$)'/2*3,1%"16,#)%"&%2,3,#5$%

-*$%'"%;fP!%&1".%+/#-%'*12/#$)%A)$$%TABLE 1B:%h#$%"&%'($%

.")'%-/)'/#5'/4$%)7.9'".)%)($%3/)')%/#%'($%5"#)'$33,=

'/"#%"&%)7.9'".)%5".91/)/#6%K?G%/)%d/)5$1,3%d/21,'"17%

d$)'/2*3,1%Z/)'*12,#5$%AdddZB0%+(/5(%)($%-$&/#$)%,)%i,%

)$#),'/"#%"&%/#'$1#,3%<*/4$1/#60%4/21,'/"#0%"1%9*3),'/"#%

,55".9,#/$-%27%,6/','/"#0%,#@/$'70%,3,1.0%/11/',2/3/'70%

1,9/-%($,1'2$,'0%#,*)$,0%,#-%)3$$9%-/)'*12,#5$j%A9:%X]MB:%

Z1,+/#6%"#%'($%1$5$#'%+"18%"&%^,3,2,#%,#-%5"33$,6*$)%

A/:$:0%^,3,2,#%,#-%k,'$)0%XMM\B0%R/$19"#'%-$)51/2$)%'($%

53")$%,))"5/,'/"#%2$'+$$#%'($%4$)'/2*3,1%)7)'$.%,#-%/')%

#$*1,3%5"##$5'/"#)%'"%21,/#%#*53$/%/#4"34$-%+/'(%2,3,#5$%

91"5$))/#60%,*'"#"./5%,#-%)".,'/5%)$#)"17%/#&3"+%,#-%

"*'&3"+0%'($%&$,1%,#-%,#@/$'7%,))"5/,'$-%+/'(%4$1'/6"%

"1%,%)*--$#%&$$3/#6%"&%9")'*1,3%/#)',2/3/'70%,#-%,4$1)/4$%

3$,1#/#6:%?($)$%#$*1"3"6/5,3%1$3,'/"#)(/9)%6/4$%51$-$#5$%

'"%R/$19"#'U)%3/#8,6$%"&%'($%)7.9'".)%"&%dddZ%'"%'($%

4$)'/2*3,1%)7)'$.:%

?"--%$'%,3%AXMM_B%-$."#)'1,'$-%'(,'%'($%1$)"#,#'%

&1$<*$#57%"&%'($%(*.,#%4$)'/2*3,1%)7)'$.%/)%CMM%EF0%

5"#53*-/#6%'(,'%'($%.$5(,#"=1$5$9'/4$%(,/1%5$33)%"&%'($%

4$)'/2*3,1%)'1*5'*1$)%"&%'($%/##$1%$,1%,1$%1$.,18,237%)$#=

)/'/4$%'"%3"+=&1$<*$#57%4/21,'/"#%,#-%'(,'%'(/)%)$#)/'/4/'7%

'"%4/21,'/"#%$@5$$-)%'(,'%"&%'($%5"5(3$,:%!"'%"#37%/)%CMM%

EF%'($%&1$<*$#57%"&%'($%9$,8%1$)9"#)$%"&%'($%4$)'/2*3,1%

)7)'$.%'"%4/21,'/"#0%2*'%/'%/)%,3)"%,%&1$<*$#57%,'%+(/5(%

,%)*2)',#'/,3%,."*#'%"&%,5"*)'/5%$#$167%/)%91"-*5$-%27%

+/#-%'*12/#$):%G7.9'".)%"&%2"'(%dNZ%,#-%dddZ%5,#%

91$)*.,237%"55*1%/#%'($%91$)$#5$%"&%;fP!%,)%,%1$)*3'%"&%

-/)1*9'/"#)%"&%#"1.,3%9,'()%"1%)'1*5'*1$)%'(,'%.$-/,'$%

'($%&/#$%5""1-/#,'/"#%2$'+$$#%3/4/#6%'/))*$%-$&"1.,'/"#%

,#-%,5'/4,'/"#%"&%)/6#,3%'1,#)-*5$1)S%'($)$%-/)1*9'/"#)%

5,#%3$,-%'"%,2$11,#'%.$5(,#"=$3$5'1/5,3%5"*93/#6%'(,'%

5,#0%/#%'*1#0%3$,-%'"%5"#-/'/"#)%)*5(%,)%($,1'%,11(7'(./,)%

A;#62$10%XMM_B:%V3'/.,'$370%&*1'($1%1$)$,15(%+/33%2$%#$$-$-%

'"%)"1'%"*'%'($%5".."#,3/'/$)%,#-%-/&&$1$#5$)%,."#6%'($%

)7.9'".)%4,1/"*)37%-$)51/2$-%/#%'($%3/'$1,'*1$%,)%dNZ0%

dddZ0%,#-%K?G:

Z1:%[$"&&%f$4$#'(,330%,%^1/'/)(%)5/$#'/)'0%,#-%(/)%5"3=

3$,6*$)%AK,7$%$'%,30%CYY]S%f$4$#'(,330%XMML0%XMM\B%(,4$%

-"5*.$#'$-%'($%-$'1/.$#',3%$&&$5')%"&%3"+=&1$<*$#57%

#"/)$%$@9")*1$:%?($7%5"#)/-$1%/'%'"%2$%,%)9$5/,3%$#4/1"#=

.$#',3%#"/)$0%9,1'/5*3,137%'"%)$#)/'/4$%9$"93$%/#%'($/1%

(".$):%K,7$%$'%,3%ACYY]B%&"*#-%'(,'%$@9")*1$%'"%-7#,./=

5,337%."-*3,'$-%3"+=&1$<*$#57%4$#'/3,'/"#%#"/)$%AXMWXMM%

EFB>,)%"99")$-%'"%./-&1$<*$#57%#"/)$%$@9")*1$>+,)%

."1$%2"'($1)".$0%3$))%93$,),#'0%/.9,5'$-%+"18%9$1&"1=

.,#5$%."1$%#$6,'/4$370%,#-%3$-%'"%3"+$1%)"5/,3%"1/$#','/"#:

f$4$#'(,33%AXMMLB0%/#%1$4/$+/#6%'($%3/'$1,'*1$%"#%'($%

$&&$5')%"&%$@9")*1$%'"%3"+=&1$<*$#57%#"/)$0%&"*#-%#"%$4/=

-$#5$%"&%($,1/#6%3"))%2*'%)*2)',#'/,3%$4/-$#5$%"&%4/21,'/"#%

"&%2"-/37%)'1*5'*1$)%A5($)'%4/21,'/"#B0%,##"7,#5$%A$)9$5/,337%

/#%(".$)B0%9$15$9'/"#)%"&%*#93$,),#'#$))%A91$))*1$%"#%'($%

$,1-1*.0%*#93$,),#'%9$15$9'/"#%+/'(/#%'($%5($)'%,1$,0%,#-%

,%6$#$1,3%&$$3/#6%"&%4/21,'/"#B0%)3$$9%-/)'*12,#5$%A1$-*5$-%

+,8$&*3#$))B0%)'1$))0%1$-*5$-%9$1&"1.,#5$%"#%-$.,#-/#6%
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4$12,3%',)8)0%,#-%#$6,'/4$%2/"3"6/5,3%$&&$5')%'(,'%/#53*-$-%

<*,#'/','/4$%.$,)*1$.$#')%"&%OO[%,5'/4/'70%23""-%91$))*1$0%

1$)9/1,'/"#0%("1."#$%91"-*5'/"#0%,#-%($,1'%1,'$:%

H$6,1-/#6%+"18%9$1&"1.,#5$0%1$4/$+$-%)'*-/$)%

/#-/5,'$-%'(,'%-7#,./5,337%."-*3,'$-%3"+=&1$<*$#57%

#"/)$0%$4$#%+($#%/#,*-/23$%'"%.")'%/#-/4/-*,3)0%/)%."1$%

-/&&/5*3'%'"%/6#"1$%'(,#%./-=%"1%(/6(=&1$<*$#57%#"/)$%,#-%

'(,'%/')%/.9$14/"*)#$))%'"%(,2/'*,'/"#%3$,-)%'"%1$-*5$-%

,4,/3,23$%/#&"1.,'/"#=91"5$))/#6%1$)"*15$):%f$4$#'(,33%

(79"'($)/F$-%'(,'%3"+=&1$<*$#57%#"/)$0%'($1$&"1$0%.,7%

/.9,/1%+"18%9$1&"1.,#5$:%J"1$%1$5$#'370%,)%,%5"#)*3=

',#'%"#%2$(,3&%"&%'($%^1/'/)(%K/#-%O#$167%N))"5/,'/"#%

A^KONB0%'($%N.$1/5,#%K/#-%O#$167%N))"5/,'/"#%ANKONB0%

,#-%'($%T,#,-/,#%K/#-%O#$167%N))"5/,'/"#%ATN!KONB0%

f$4$#'(,33%AXMMDB%5(,#6$-%(/)%9")/'/"#0%)','/#6%'(,'%

,3'("*6(%+/#-%'*12/#$)%-"%91"-*5$%)/6#/&/5,#'%3$4$3)%

"&%3"+=&1$<*$#57%)"*#-0%'($7%-"%#"'%9")$%,%'(1$,'%'"%

(*.,#)>/#%$&&$5'%1$4$1'/#6%'"%'($%#"'/"#%'(,'%!"#$%7"*%

5,#U'%($,1%5,#U'%(*1'%7"*:

N55"1-/#6%'"%'($%K"13-%E$,3'(%h16,#/F,'/"#%6*/-$3/#$)%

AKEh0%XMM]B0%"2)$14,23$%$&&$5')%"&%#/6(''/.$0%"*'-""1%

+/#-='*12/#$%#"/)$%-"%#"'%"55*1%,'%3$4$3)%"&%LM%-^N%"1%

3"+$1:%J,#7%1*1,3%5"..*#/'/$)%(,4$%,.2/$#'0%#/6(''/.$%

)"*#-%3$4$3)%'(,'%-"%#"'%$@5$$-%XI%-^N:%N)%"*'-""1%)"*#-%

3$4$3)%/#51$,)$0%'($%1/)8%"&%NEO)%,3)"%/#51$,)$)0%+/'(%

'($%.")'%4*3#$1,23$%2$/#6%'($%&/1)'%'"%)("+%/')%$&&$5'):%

d*3#$1,23$%9"9*3,'/"#)%/#53*-$%$3-$137%9$1)"#)S%5(/3-1$#0%

$)9$5/,337%'(")$%7"*#6$1%'(,#%,6$%)/@S%,#-%9$"93$%+/'(%

91$=$@/)'/#6%.$-/5,3%5"#-/'/"#)0%$)9$5/,337%/&%)3$$9%/)%

,&&$5'$-:%P"1%"*'-""1%)"*#-%3$4$3)%"&%\M%-^N%"1%(/6($10%

'($%KEh%)','$)%'(,'%'($1$%/)%)*&&/5/$#'%$4/-$#5$%'"%3/#8%

91"3"#6$-%$@9")*1$%'"%NEO):%K(/3$%'($%KEh%/-$#'/&/$)%

3"#6='$1.0%#/6(''/.$%,*-/23$%)"*#-)%"4$1%\M%-^N%"*')/-$%

"#$U)%(".$%,)%,%5,*)$%"&%NEO)0%'($%+/#-%/#-*)'17%5".=

."#37%91"."'$)%IM%-^N%,)%,%),&$%3/./'%&"1%#$,127%(".$)%

,#-%91"9$1'/$):%H$5$#'370%,%3/./'%"&%\I%-^N%(,)%2$$#%91"=

9")$-%&"1%#$+%+/#-%91"Q$5')%/#%T,#,-,%Ac$/'(%$'%,30%XMM_B:

J*5(%"&%'($%,#)+$1%,)%'"%+(7%'($%+/#-%/#-*)'17%

-$#/$)%'(,'%#"/)$%/)%,%)$1/"*)%91"23$.%+/'(%/')%+/#-%'*1=

2/#$)%/)%2$5,*)$%("3-/#6%'($%#"/)$%'"%LM%-^N%,'%#/6('%(,)%

)$1/"*)%$5"#"./5%5"#)$<*$#5$):%?($%&"33"+/#6%<*"',=

'/"#%27%V9'"#%G/#53,/1%)$$.)%1$3$4,#'%($1$l%i;'%/)%-/&&/5*3'%

'"%6$'%,%.,#%'"%*#-$1)',#-%)".$'(/#6%+($#%(/)%),3,17%

-$9$#-)%*9"#%(/)%#"'%*#-$1)',#-/#6%/'j%AG/#53,/10%CYLI0%

1$91/#'$-%CYY\0%9:%CMYB:%

;#%1$5$#'%7$,1)0%'($%+/#-%/#-*)'17%(,)%-$#/$-%'($%

4,3/-/'7%"&%,#7%#"/)$%5".93,/#')%27%9$"93$%+("%3/4$%#$,1%

/')%*'/3/'7=)5,3$%+/#-%'*12/#$):%H$)/-$#')%+("%,1$%3$,)/#6%

'($/1%91"9$1'/$)%&"1%'($%)/'/#6%"&%'*12/#$)%,1$%6$#$1,337%)"%

93$,)$-%'"%1$5$/4$%'($%3$,)$%9,7.$#')%'(,'%'($7%)$3-".%

5".93,/#:%;#%&,5'0%'($7%#"1.,337%,1$%1$<*/1$-%'"%)/6#%,%

3$,)/#6%,61$$.$#'0%"1%6,6%53,*)$0%)','/#6%'($7%+/33%#"'%

)9$,8%"1%+1/'$%,#7'(/#6%*#&,4"1,23$%,2"*'%'($%'*12/#$):%

T"#)$<*$#'370%5".93,/#')0%,#-%)".$'/.$)%3,+)*/')0%'$#-%

'"%2$%/#/'/,'$-%27%/#-/4/-*,3)%+("%3/4$%#$,1%91"9$1'7%"#%

+(/5(%+/#-%'*12/#$)%,1$%)/'$-0%,#-%#"'%27%'(")$%+("%,1$%

3$,)/#6%'($/1%"+#%91"9$1'7:%?(/)%)/'*,'/"#%9/')%#$/6(2"1%

,6,/#)'%#$/6(2"10%+(/5(%3$,-)%'"%,#',6"#/)'/5%-/4/)/"#)%

+/'(/#%5"..*#/'/$):

Measurement of Wind-Turbine Noise
;'%/)%/.9"1',#'%'"%9"/#'%"*'%'(,'%'($%5"#'/#*$-%*)$%"&%'($%

N=+$/6('/#6%)5,3$%/#%)"*#-=3$4$3%.$'$1)%/)%'($%2,)/)%&"1%

./)*#-$1)',#-/#6)%'(,'%(,4$%3$-%'"%,51/."#7%2$'+$$#%

,-4"5,'$)%,#-%"99"#$#')%"&%3"5,'/#6%+/#-%'*12/#$)%/#%

1$)/-$#'/,3%,1$,):%?($%-^N%)5,3$%61$+%"*'%"&%'($%-$)/1$%'"%

/#5"19"1,'$%,%&*#5'/"#%/#'"%'($%.$,)*1$.$#'%"&%)"*#-%

91$))*1$%3$4$3)%"&%$#4/1"#.$#',3%,#-%/#-*)'1/,3%#"/)$%'(,'%

/)%'($%/#4$1)$%"&%'($%./#/.*.%,*-/2/3/'7%5*14$%AP3$'5($1%

,#-%J*#)"#0%CYLLB%,'%'($%\M=9("#%3$4$3:%;'%/)%'79/5,337%

*)$-0%'("*6(0%'"%)9$5/&7%'($%3$4$3)%"&%#"/)$)%'(,'%,1$%."1$%

/#'$#)$0%+($1$%'($%,*-/2/3/'7%5*14$%2$5".$)%5"#)/-$1,237%

&3,''$#$-0%"24/,'/#6%'($%#$$-%&"1%N=+$/6('/#6:%;'%/)%.,#=

-,'$-%/#%4,1/"*)%#,'/"#,3%,#-%/#'$1#,'/"#,3%)',#-,1-)%&"1%

.$,)*1$.$#')%'(,'%,1$%5".9,1$-%'"%-,.,6$=1/)8%51/'$1/,%

&"1%($,1/#6%3"))%,#-%"'($1%($,3'(%$&&$5'):%?($%N=+$/6('$-%

)5,3$%/#%)"*#-=3$4$3%.$'$1)%-1,)'/5,337%1$-*5$)%Utility-scale wind turbines located in Huron County, Michigan.



JulAug2010 | Audiology Today 27

!"#$%&'()"#*+,-".*/+!012+3'$"-4-5".2.+60-'4$+7#-8

)"*#-=3$4$3%1$,-/#6)%/#%'($%3"+$1%&1$<*$#5/$)0%2$6/##/#6%

,'%CMMM%EF0%,#-%1$-*5$)%)"*#-)%,'%XM%EF%27%IM%-^:%

P"1%+/#-='*12/#$%#"/)$0%'($%N=+$/6('/#6%)5,3$%/)%$)9$=

5/,337%/33=)*/'$-%2$5,*)$%"&%/')%-$4,3*,'/"#%"&%'($%$&&$5')%"&%

3"+=&1$<*$#57%#"/)$:%?(/)%/)%+(7%/'%/)%/.9"1',#'%'"%.,8$%

T=+$/6('$-%.$,)*1$.$#')0%,)%+$33%,)%N=+$/6('$-%.$,=

)*1$.$#')0%+($#%5"#)/-$1/#6%'($%/.9,5'%"&%)"*#-%&1".%

+/#-%'*12/#$):%?($"1$'/5,3370%3/#$,1=)5,3$%.$,)*1$.$#')%

+"*3-%)$$.%)*9$1/"1%'"%T=)5,3$%.$,)*1$.$#')%/#%+/#-=

'*12/#$%,993/5,'/"#)0%2*'%3/#$,1=)5,3$%.$,)*1$.$#')%3,58%

)',#-,1-/F,'/"#%-*$%'"%&,/3*1$%"#%'($%9,1'%"&%.,#*&,5=

'*1$1)%"&%)"*#-=3$4$3%.$'$1)%'"%,61$$%"#%)*5(%&,5'"1)%,)%

3"+=&1$<*$#57%5*'"&&%,#-%1$)9"#)$%'"3$1,#5$%3/./'):%?($%

m=)5,3$0%"1%F$1"=&1$<*$#57%+$/6('/#60%+,)%/#'1"-*5$-%/#%

XMML%27%'($%;#'$1#,'/"#,3%O3$5'1"='$5(#/5,3%T"../))/"#%

A;OTB%/#%/')%G',#-,1-%DCD]X%'"%1$93,5$%'($%&3,'0%"1%3/#$,10%

+$/6('/#6%*)$-%27%.,#*&,5'*1$1)%/#%'($%9,)':

State of Michigan Siting Guidelines
J/5(/6,#U)%)/'/#6%6*/-$3/#$)%AG','$%"&%J/5(/6,#0%XMM_B%+/33%

2$%*)$-%,)%,#%$@,.93$%"&%6*/-$3/#$)%'(,'%-$,3%"#37%/#%,%

3/./'$-%+,7%+/'(%)"*#-:%?($)$%6*/-$3/#$)%1$&$1%'"%$,1=

3/$10%#"+%"*'-,'$-0%KEh%,#-%O#4/1"#.$#',3%R1"'$5'/"#%

N6$#57%AORNB%6*/-$3/#$)%'"%)*99"1'%,%#"/)$%51/'$1/"#%

'(,'%GRf)%5,##"'%$@5$$-%II%-^N%,'%'($%,-Q,5$#'%91"9$1'7%

3/#$:%?(/)%3$4$3%/)%,33"+$-%'"%2$%$@5$$-$-%-*1/#6%)$4$1$%

+$,'($1%"1%9"+$1%"*',6$)0%,#-%+($#%'($%,.2/$#'%)"*#-%

3$4$3%/)%61$,'$1%'(,#%II%-^N0%'($%'*12/#$%#"/)$%5,#%$@5$$-%

'(,'%(/6($1%2,5861"*#-%)"*#-%3$4$3%27%I%-^:%?($)$%3$4$3)%

,1$%,2"*'%LM%-^%,2"4$%'($%#/6(''/.$%3$4$3)%"&%.")'%1*1,3%

5"..*#/'/$):%K($#%*'/3/'7=)5,3$%'*12/#$)%+$1$%/#)',33$-%

/#%E*1"#%T"*#'70%J/5(/6,#0%/#%J,7%XMM_0%'($%KEhU)%XMM]%

6*/-$3/#$)%'(,'%5,33%&"1%#/6(''/.$0%"*')/-$%3$4$3)%#"'%'"%

$@5$$-%LM%-^N%+$1$%,31$,-7%/#%93,5$:%^,)$-%"#%.$,)*1$=

.$#')%.,-$%27%'($%,*'("1)0%'($)$%'*12/#$)%91"-*5$%\MW\I%

-^N%)"*#-%3$4$3)%,'%'($%9$1/.$'$1%"&%,%C0MMM%&'%1,-/*)%

*#-$1%'79/5,3%+$,'($1%5"#-/'/"#)0%,#-%'($%,--/'/4$%$&&$5')%

"&%.*3'/93$%'*12/#$)%91"-*5$%(/6($1%3$4$3):%J,#7%"&%'($%
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Table 2. Current and Proposed Wind-Turbine Siting Guidelines

Current Michigan Guidelines* Alternative Proposed Guidelines**

Sound level cannot exceed 55 dBA or L90 + 5 
dBA, whichever is greater. 

Operating LAeq is not to exceed the background LA90 +5 
dBA, where LA90 is measured during a preconstruction noise 
study at the quietest time of night. Similar dBC limits should 
also be applied. 

Limits apply to sound levels measured at 
homes (as stated in Huron County Ordinance).

Limits apply to sound levels measured at property lines, except 
that turbine sounds cannot exceed 35 dBA at any home.

No provisions are made for limiting low- 
frequency sounds from wind-turbine 
operations. 

LCeq-LA90 cannot exceed 20 dB at receiving property, e.g., 
LCeq (from turbines) minus (LA90 [background] + 5) < 20 dB, 
and is not to exceed 55 LCeq from wind turbines (60 LCeq for 
properties within one mile of major heavily trafficked roads). 

*Source: State of Michigan, 2008

**Source: Kamperman and James, 2009
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Although CapTel can be used for emergency calling, such emergency calling may not function the same as 
traditional 911/E911 services. By using CapTel for emergency calling, you agree that Sprint is not responsible 
for any damages resulting from errors, defects, malfunctions, interruptions or failures in accessing or attempting 
to access emergency services through CapTel; whether caused by the negligence of Sprint or otherwise. Other 
restrictions apply.   ©2010 Sprint. Sprint and logos are trademarks of Sprint. CapTel is a registered trademark 
of Ultratec, Inc. Other registration marks are the property of their respective owners.
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