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Energy Fac ility Site  Eva lua tion  Counc il 
905 P lum Stree t SE 
P .O. Box 43172 
Olympia , WA   98504-3172 
 
Augus t 20, 2010 
 
Dear Counc il Members /BPA Repres enta tives : 
 
We ap prec ia te  t ha t E FSEC an d B PA recognized  t ha t m ore  t ime  w as  
warran ted  in  re la tion to  public  comment on  the  Whis tling  Ridge  DEIS .  We 
purpos e ly l imited  ou r a tten tion  t o  t he  n o is e  e lement por tion  of t he  DEIS 
and  ha ve  c ontinued  t o  thoroughly r eview a nd  r es ea rch  a va ilable  
information .  E xtens ive  a nd  t horough pe rus a l ha s  de epened  our c oncern 
and  s ubs tan tia lly c onfirmed the  or ig ina l de fic iencies  a nd  s ugges tions  we 
identified  in  our  w ritten  a nd  v e rba l t e s timonies  da ted  J une  16th and  J u ly 
15th o f 2010.  We s tand  strongly by our orig ina l analys is . 
 
The  DEIS  is  a poorly cons truc ted  hous e  of s moke  and  mirrors …’don’t look 
the re , j us t ov er he re ’, t hus  s ad ly m is leading  t he  publ ic . I t appears  t ha t 
ra the r than  ‘s le ight of hand’ it’s  ‘s le ight of fac ts ’. 
 
We o ffe r t he  f o llowing  D EIS  s ta tements  a s  s ome  s pec ific  examples  o f 
additiona l defic iencies  which  a re  amply contrad ic ted  by curren t re s ea rch .  
  
 
 “Low frequency sound typically ranges from 100 Hz to 20 Hz…” (DEIS p. 3-119) 
Multip le  sources  ind ica te  the  upper range  of low frequency nois e  is  200 Hz: 
 Leventha ll (2004) 
 Waye  (2004) 
 Kamperman and  James  (2008) 
 J ung  et al (2008) 
 Thorne  (2009) 
 And even  the  DEIS  cited  Britis h  Wind Energy As s ocia tion  (2006)  
 
 
 “These wind turbines are not a source of substantial low frequency noise.”  (DEIS 
 p. 3-115) 
 “… low frequency noise is not anticipated to be an issue for this project.”  (DEIS 
 p. 3-130) 
  “… m odern t urbine d esigns ha ve be en m odified t o r educe or  eliminate l ow 
 frequency sound.”  (DEIS p. 3-131) 
Thes e  s ta tements  a re  t horoughly c ontrad ic ted  b y t he  f o llowing  curren t 
re s ea rch , journa l a rtic le s  a nd  e xpert op in ion , de mons tra ting  t ha t t he re  is  
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s ign ificant low frequency nois e  emis s ion  by the  upwind turb ines  s la ted  for 
th is  pro jec t: 
 J ung  et al (2008) 
 Thorne  (2009 & 2010) 
 Punch  et al (2010) 
 Kamperman and  James  (2008) 
 J ames  (2010) 
 And even  the  DEIS  cited  van  de berg  (2006) 
 
 
 “Research studies of  l ow-frequency noise e missions f rom w ind t urbines ha ve 
 determined t hat l ow f requency noi se i s a  function of  t he w ind i tself… l ow 
 frequency modulation of audible sound does not imply the presence of actual low 
 frequency sound or infrasound… “ (DEIS p. 3-130) 
The  in te rac tion  of the  b lade  with  the  wind  c rea tes  low frequency nois e .   
 
“… t he  B PF (blade p assing frequency) nois e  of  m odern  l a rge  wind  t urb ines  
be longs  to  infras ound and  low-frequency nois e .”   
“… the  low-frequency nois e  of … wind turb ines  in  the  frequency range over 
30 H z is  f ound t o  be  a udib le  ( or capable  of  be ing f e lt) by  t he  a verage  
pe rs on  and would  probably lead  to  ps ychologica l complain ts  from ord ina ry 
adults .”  –J ung et al (2008)  
 
“The  extremely low-frequency na ture  of wind-turb ine  nois e , in  combina tion 
with  the  fluc tua ting  b lade  s ounds , a ls o  means  tha t the  nois e  is  no t e as ily 
mas ked  by o the r environmenta l sounds .” –Punch et al (2010) 
 
 
 
 “The blade passage frequency of this “swoosh” is only a temporal modulation of 
 sound and should not be confused with low frequency sounds.” (DEIS p. 3-130) 
“Sound ge nera ted  b y w ind  t urb ines  h as  pa rticu la r charac te ris tic s  and  i t 
c rea tes  a d iffe ren t type  of nu is ance  compared  to  usua l urban , indus tria l, o r 
commercia l no i s e .  T he  i n te rac tion  of  t he  b l ades  with  a ir t u rbulences  
a round t he  t owers  c rea tes  l ow f requency and  i nfras ound components , 
which  m odula te  t he  br oadband noi s e  a nd  c rea te  f luc tua tions  of  s ound 
level.” –Soys a i and  Soys a i (2007) 
 
This  “only t emporal m odulation of  s ound” (infra -s ound, l ow-frequency, a nd  
h igher frequenc ies ) is  t he  fac tor t ha t m akes  w ind  t urb ine  nois e  fa r m ore  
d is ruptive  and  in trus ive  than  smooth  nois e .  –Thorne  (2009) 
  
Leventha ll ( 2006) (your ci ted expert) s ta tes  “ A t ime  v a rying  s ound i s  m ore  
annoying  than  a  s teady s ound of the  s ame  a verage  leve l” and  s hould  be  
“accounted  for by reduc ing  the  permitted  level of wind  turb ine  nois e .”   
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 “… environmental noise effects are typically limited to subjective impacts (e.g., 
 annoyance, nui sance, di ssatisfaction) a nd activity interference (i.e., impacts to 
 sleep, s peech, a nd l earning.).  D espite a ttempts b y pr ominent a cousticians t o 
 quantify t he a ssociation be tween m easurable s ounds l evels a nd c orresponding 
 reactions o f a nnoyance a nd di ssatisfaction, t here i s no w ay t o measure t he 
 subjective impacts of noise.  Further, the aforementioned variability of individual 
 human s ensitivity a nd/or t olerance t o noi se de fies c reation of  a  c ommon 
 standard.”  (DEIS p. 3-115) 
 “Scientific a rticles suggest tha t low f requency no ise does not  pose a  health r isk 
 (Leventhall 2006) .  T here m ay, how ever, be  s ome c orrelation be tween a n 
 individual receptor’s psychological sensitivity to the noise source (like or dislike 
 for the noise source) and complaints regarding discomfort from that noise source.  
 These a re s ometimes associated with complaints r egarding s leep disturbance.  
 Because sensitivity to noise can be influenced by such psychological factors and 
 can s ubjectively be  de emed s ignificant b y a n a ffected i ndividual, r egardless o f 
 measurable frequency or amplitude level, it is difficult to quantify these impacts 
 or to impose mitigation.”  (DEIS p. 3-130) 
The  c ited  a rtic le  by Leventha ll a ddres s es  pr imarily infras ound, no t ing  the  
d iffe rence  between infras ound and  low frequency.  It p res ents , however, no 
s c ien tific  e vidence  to  pr ove

 

 tha t w ind  t urb ine  low-frequency nois e  pos es  
no  hea lth  ris k.  Convers e ly…  

“ There  is  no  medical doubt tha t audib le  nois e  s uch  as  emitted  by modern 
upwind indus tria l w ind  t urb ines  s ited  c los e  t o  hum an r es idences  cau s es  
s ign ificant advers e  hea lth  e ffec ts … This  is  se ttled  medica l s c ience .”   
“There  a r e  m any peer-reviewed s tudies  s howing t ha t i nfra  a nd  l ow 
frequency s ound c an  cau s e  ad vers e  hea lth  e f fec ts , e s pec ia lly w hen 
dynamica lly m odula ted .  M odern  upw ind  indus tria l s ca le  t u rb ines  of  t he  
types  now being  located  in  rura l areas  of North  America  require  s tudy.  The  
exten t to  which  infra  and  low frequency nois e  from wind  turb ines  ins ide  or 
ou ts ide  hom es  c aus es  d i rec t a dvers e  e ffec ts  upon t he  hum an body  
remains  an  open  ques tion .”   –The  Soc ie ty for Wind Vigilance  (2010) 
 
“There  is  am ple  s c ien tific  ev idence  to  co nc lude  tha t wind  turb ines  cau s e  
s e rious  hea lth  problems  for some people  living  nearby.”   
“The  r eported  he a lth  e ffec ts , i nc luding  i ns omnia , l os s  of  c oncentra tion , 
anxie ty, an d  g enera l p s ychologica l d is tres s  a re  as  r ea l a s  p hys ica l 
a ilments , and  a re  p a rt o f  a ccepted  m odern  de fin itions  of  i nd ividua l a nd 
public  health .” 
“The  reports  tha t c la im tha t the re  is  no  evidence  of hea lth  e ffec ts  a re  bas ed  
on  a  ve ry s implis tic  unde rs tanding  of  e p idemiology a nd s e lf-s e rving 
de fin itions  of  w ha t does  not  c ount a s  e vidence .  T hough t hos e  r eports  
probably s eem convinc ing  pr ima  f ac ie , t hey do  not  r epres ent pr oper 
s c ien tific  reas oning  and  in  some cas es  the  conc lus ions  of thos e  reports  do 
not even  match  the ir own ana lys is .”  –Phillips  (2010) 
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“In  w e ighing  t he  e vidence , I f ind  t ha t, on  t he  one  ha nd t he re  i s  a  l a rge  
number of  r eported  c as es  of  s leep  d i s turbance  a nd , in  s ome c as es , i ll 
hea lth , as  a res u lt o f expos ure  to  nois e  from wind  turb ines  s upported  by a 
number of  r e s ea rch r eports  t ha t t end  t o  c onfirm t he  v a lid ity of  t he  
anecdota l reports  a nd  provide  a  reas onable  ba s is  for the  c ompla in ts .  On 
the  o the r, we  have  badly des igned  indus try and  government reports  which 
s eek t o  s how tha t t he re  is  no  pr oblem.  I f ind  t he  la tte r un convinc ing .

 

 “ 
(emhas is  added)   – Hanning   (2009) 

Years  of experience  and  the  curren t re s ea rch  of Dr. Thorne  (2010) compels  
h is  op in ion  t ha t no is e  f rom w ind  t urb ine  fa rms , i f p l aced  t oo  c los e  t o  a  
res idence  (with in  2 000 m ete rs ), doe s  po s e  qua ntifiab le  r is ks  for po t en tia l 
advers e  hea lth  e ffec ts . 
 
“There  i s  i nc reas ingly c l ea r e vidence  tha t au dib le  an d  l ow-frequency 
acous tic  energy f rom t hes e  t urb ines  i s  s uffic ien tly i n tens e  t o  cau s e  
extreme a nnoyance  and  inability to  s leep  or d is turbed s leep  in  ind ividua ls  
living  nea r them.”  –Punch et al (2010) 
 
The  D EIS s ta tements  th a t “there i s no way to measure t he s ubjective i mpacts of  
noise”, and  “it is  di fficult to quantify the se impa cts or  to impose m itigation” lack 
c red ib ility.  T he  E PA s tandards  were  b as ed  upon m eas urements  of  t he  
s ubjec tive  i mpac ts  of  no i s e .  T he  E uropean  U nion  ha s  i nves ted 
cons ide rable  res ources  in  inves tiga ting  the  impac t of wind  turb ine  nois e .  
Curren t re s ea rch by Peders on (2007) is  devoted  to  de te rmining  s ubjec tive  
impac t from various  levels  of wind  turb ine  nois e . The  Thorne  Ph .D. thes is  
2009, As s es s ing  In trus ive  N ois e  a nd  L ow A mplitude  S ound

 

, s pec ifica lly 
addres s es  th is  top ic .   

While  it may require  e ffort to  de te rmine  s ubjec tive  impac t a nd a nnoyance , 
to  sugges t tha t it is  impos s ib le  to  mitiga te  for th is  flies  in  the  face  of all the  
s c ien tific  w ork tha t has  be en  a nd  is  c urren tly be ing  done  to  m itiga te  t he  
impac t of h ighway, ra il, a irline  and  now wind  turb ine  nois e .  Need  we s ta te  
the  obvious ?   To  mitiga te , increas e  the  s e tback dis tances  s o  tha t the  mos t 
s ens itive  ind ividua ls  (typ ica lly young c h ildren  a nd  a g ing  a dults ) a re  like ly 
to  be unaffec ted . 
 
To  pr ovide  f or t he  we lfa re , he a lth  a nd an  a dequa te  m argin of  s a fe ty f or 
people , Horonje ff (2010) forwards  a  we ll-res ea rched a rgument ba s ed upon 
curren t ev idence  o f ad vers e  i mpac t i n  r ura l a r eas .  R educe  a l lowable  
dec ibe l leve ls  in  a  rura l e nvironment by 15 dB from tha t a llowed in  urban  
and/or s uburban  a reas . T his  w ould  b e  c ons ide red  a s  r ecommended 
prac tice  in  the  c urren t American  Na tional S tandard  (ANSI S 12.0-2005/Part 
4).  Another a pproach  he  recommends  to  a chieve  a n  a dequa te  m argin  of 
s a fe ty would  be  to  es tab lis h  se t back d is tances  of 1.5 to  2 miles .  
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To  dete rmine  neces s a ry s e tbacks , the  pred ic tion  mode ls  need  to  be bas ed 
upon be s t a va ilab le  s c ience  a nd  t echnology.  T he i nadequac ies  of  t he  
pred ic tion  m ode l u s ed  for t he  DEIS  we  identified  in  our  e arlie r t e s timony 
a re  valida ted  in  Chapte r 6  of Thorne’s  2009 d is s e rta tion .  It ind ica tes  tha t 
wind  turb ines  need  to  be cons ide red  as  a complex line  s ource  and  furthe r, 
tha t us ing  the  hub  h e ight in  t he  pr ed ic tion  m ode ls  (as  done  in  t he  DEIS) 
can  unde r pred ic t by 7 dec ibe ls .   He  demons tra tes  tha t us ing  broad  lines  
for contours  (ra the r than  the  fine  line  contours  which  a re  pres ented  in  the  
DEIS) p res ents  a  m ore  co mple te  p ic ture  of the  p robable  impac t.  He  a ls o 
quantifie s  a djus tments  t ha t m us t be  made  t o  a ccount f or o the r f ac tors , 
s uch  a s  ‘ in-phas e  bea ts ’, a nd  f luc tua tions  f rom t wo or  m ore  t urb ines  
(fac tors  t ha t s ign ificantly i nc reas e  d ec ibe l l eve ls  experienced  o ver an d 
above  t he  p red ic ted  l eve ls )

 

. S uch  f ac tors  ne ed  t o  be  bui lt i n to  t he  
pred ic tive  ca l cu la tions . T hes e  i s s ues  a re  a l s o  a r ticu la ted  i n  h is  N ois e  
Impac t As s es s ment Report Waubra  Wind Farm.  –Thorne  2010 

 
A revis ed  DEIS  needs  to  be  bas ed  on  bes t ava ilab le  s c ience… not the  same 
o ld  t empla te  t ha t obs cures  r ea lity a nd s ignificantly unde res tima tes  t he  
advers e  impac t.  Continuing  to  turn  a  b lind  e ye  to  the  growing  a nd  a mple  
body of s c ien tific  and  medica l evidence  would  s imply be unacceptab le  and 
poten tia lly trag ic .  
 
Res pec tfu lly Submitted ,  
 
 
Ke ith  Brown, Ph .D. and  
Teres a  Robbins  
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