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Rick James, INCE —
HOW WE GOT HERE

Abstract: What was learned in the 1980°s was forgotten in the 1990’s and set the stage
for the Wind Turbine Boom of the 2000’s. But the pillars of the position, that wind
turbines are safe for use near people’s homes, are falling. An overview of the key
arguments presented by the wind industry’s trade associations and their
representatives who support their position will be discussed.

Bio: Richard James has been actively involved in the field of noise control since 1969,
participating in and superv1sm g research and engineering projects related to control
of occupational and community noise. Since 2006, he has been involved with noise
and health issues related to industrial wind turbmes. His work includes developing
siting criteria for local governments, conducting acoustical tests at wind turbine
sites, providing presentations and testimony.
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An Overview Of The Key Arguments
Presented By

The Wind Industry That
Industrial Scale Wind Turbines
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What was:
—Learned in the 1980°s and
— Forgotten in the 1990’s

And,

How that set the stage for the Wind
Turbine Boom of the 2000’s. But the
pillars of the position that wind
turbines are safe for use near
people’s homes, are falling. |
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What We Knew About ILFNand WT
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What we knew about ILFN
* 1970’s-early 1990’s

— Work on turboprop jet engines and
other sources of infra and low
frequency sounds (ILFN) established
that inaudible levels of infra sound
caused physical responses

— “Sick Building” syndrome found that
poorly or incorrectly designed HVAC
systems in large office buildings
resulted in inaudible modulated low
frequency sounds in work areas. |
Workers reported symptoms similar to

those for Wind Turbine Syndrome
N R s
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What We Knew about ILFN

* From Presentation by: Dr. Malcolm Swinbanks"

Wind Turbines: Low-Frequency Noise & Infrasound Revisited
LA Swinbanks

| first became interested in Low-Freguency Sound when tackling
theoretical & practical research prablems relating to the Active Control of Sound, in the

1970's

n ¥
Following successlul laboralory experiments, ‘ ‘ |
in 1979 | was asked o tackle the specific "
problem of excess low-frequency noise from s T
an industrial gas turbine located in a rural s nll]H
area. DI i N{,: ' e

“mmnm. r.munu et w.m..,.._,_.

laLad

!mi- i ta biw

The neise was peneraled by the gas lurbineg exbausling inlo a verlical silencer
40t high and 10 ft diameter. The exhaust wrbulence induced rescnances in
the air column of the silencer, giving rise o unacceplable very low-frequency
sound levels around 20-30Hz.

As g resull of spending long hours working on lhe sile, in he presence ol
significant levels of very low-frequency noise, | acquired considerable familiarity with
its effects and consequences.

" MAS Research Ltd. (Mathematical & Scientific Research), and Chief Scientist, Vibration and Sound
Solutions, Ltd. Works hop by: Environmental Protection UK, “Where now with Wind Turbine Assessment ?”
9th September 2010 , The Thistle Hotel, Birmingham
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What We Knew about ILFN

* From Presentation by: Dr. Malcolm Swinbanks'

Comparnson of Noise Levels with Threshold of Hearing.
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Subsequent Active Reduction of Gas Turbine Noise Levels over 20-
40Hz successfully resolved Complaints. 5o the 20-40Hz Sound
Level had been Perceptible, despite being Below the Nominal
Threshold of Hearing

page 8 Presented at the First International Symposium on Adverse Health Effects from Wind Turbines - October 29-31, 2010



What We Knew about ILFN

* From Presentation by: Dr. Malcolm Swinbanks'

Example of LF Wind Turbine Spectrum, Considered io be not Audible to the

Average Person up lo aboul 31.5Hz — 40HZ. 10- Geek Leventall i Public Servies Cemmiszion
of WiRnnmein
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Present Author's Opinion:  \Wind Turbine LF Spectra compare directly to (projected)
Industrial Gas Turbine Levels that qave riss to complaints, 25-30 yvears ago.

Care must ke taken when comparing broad-nant measuremants, having noiss
simultaneously present at all frequencies, against a thresheld defined by individual,
stand-alone pure ones,

—

page 9 Presented at the First International Symposium on Adverse Health Effects from Wind Turbines - October 29-31, 2010



What We Knew about ILFN

u u u
» Sick Buildings
Taervadd of Sowndd eod Filicatinn (1997 205i4), 467 474

S @
EFFECTS ON PERFORMANCE AND WORK QUALI'TY
DUE TO LOW FREQUENCY VENTILATION NOISE

K. PERsSOW WavE, K. RY1 AMNDFR
Department of Envirommentid Medicine, Gdreborg Unwersity, Sweden
&, BLNTON
Pivicion oft Peyclialogy , University of Westiinsier, Lowdon, Faplaad

AND

II. G, LevENTHALL
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What We Knew Ahout Modulated ILFN

» Sick Buildings :

I, BACKGROUND

In accupational environmaent2 such a2 control raoms and office-hke areas, there 12 prowing
concern as 10 the effects of low frequency nmsze (20=2D0 Hz). L.ow frequency noige may
be emitted from veatilation, beating and air-conditioning (tHVAC) systems o1 may occur
as a result of the selactive attenuation of walls, floor etc. A few previous studies indicate
that low [reguency noise may reducc perlormance al levels thal can occur m o such
occupanonal environments |1, 2|, Some of the svmptoms that arc related o cxposure 10
low frequency neise such as mental tiredness, lack of concentration and headache related
symptoimns, could be associated with & reducad performance and work satisfaction.

5. CONCIIISION

The results showed Lhut the low [T2quency noise wus estimaled Lo interlers mors strongly
with performance. '|'he resulis alin pave some indications that cogninive cemands were less
well coped with under the low frequency noise condition. This effect was especially
pronounced in Lhe lasl parts of the t2sls, which indicates thul the 2Jecls appear over lime,
I tis elleel can be venlice m lurther stadies, 1t could be hypothesized Lhat the low
frequency exposure was more difficult to habitnate to. The relaticn between the raduced
activity and respoase time, which was sspecially pronounced in the low frequancy nnise
condiiion, may also indicele Lhat mercascd Fatizuc was of importance for the results, The
uncerlving mechanisms responsihie for reduced performance caused by low fraguency

i
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What We Knew About ILFN and WT

1980 to 1991 NASA funded a series of
research projects on wind turbine

noise. The primary researchers,
Hubbard and Shepherd reported:

— Wind turbines produced primarily infra
and low frequency sound

— Determined that sound propagated from
wind turbines at a decay rate half that of
common ‘point’ sources. Wind turbine
noise travels farther than other sounds.

— Would be significant indoor noise problem
due to room resonance

- i -
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:

Knew About ILFN and WT

Sound Power spectra of wind turbines
MNormelizad to 1 MW cutput at Em/s [10m]}
From DELTA Danizh Electroqizs: WIT Noise 2007
WT noise increzses & dB for each MW increase
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Time
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Figure 7-4. Narrow-band noise spectra from large-scale HAWTS with upwind and
downwind ritors (bandwidth = 2.5 Hz)
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sound Levels will he much higher than predicted

"Multiple wind turbines complicate matters further.
From relatively long distances, an assembly of
machines appears as a point source....

Closer to the turbines, they begin to act as a line source.
The decay rate for line sources is 3-dB, not 6 dB for true
spherical propagation.”

Paul Gipe, Wind Turbines Coming of Age, ©1995 (page 379)
Mr. Gipe was awarded the World Wind Energy Award
in 2008 by the World Wind Energy Association

The standard wind turbine computer model used to estimate

sound levels for Wind Project assumes ‘Spherical Propagation” not

“Line Propagation” even though turbines are arranged in rows.

This error means that the tables of sound levels and the

contour maps grossly underestimate the true impact of the \ ~
sounds on adjacent properties located along the rows.

— =S
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What We Knew About ILFN and WT

Sound Propagation 10121/2010

Combined Spherical and Cylindrical Spreading
{Assuming Sound Power Level of 105 dBA from Turbine)
{No Excess losses due to Air Absorption, Ground Effects, Vegetation, Barriers, etc.)

&a 1 1
Combined Sphercal and Cylindrical Spreading with transition at 200 meters) '
0 Combinad Sphercal and Cylindrical Spreading with transition &t 700 maters)
———— Bphearical Spreading (raditional wind turbine model) 105 Law

Sound Pressure Level (dBA)

PHometers
F0
= ———Swlanca
10 -
1] 1000 2000 000 4000 5000 FO00 TOa0 BOO0 000 10000
Distance in Meters
Combined Sphercal and Cylindrical Spreading for wind turbine.grl
i
i
—
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What We Knew Aiout ILFN and WT

Wind Turbine Noise Spectra Inside Home
One 2.5 mw turbine at 1000 Ft (303m)
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e Malcolm Swinbanks

MASA Also ldentified and Investigated Important Low Frequency Effects
that are not Cured by Modern Upstream Rotors

(1) Atmospheric Wind Gradienls lead Lo Low Frequency Impulsive Noise, even
fram Modern Upwind Designs (1] (1989)

{2) The Threshold of Hearing can be up lo 10 Times more Sensilive Lo the
Dominant Components of Low-Frequency Impulsive Noise [21 (1982)

(3) The Threshold of Detection was found to be lower in level (7-10dB) for
Coherenl Phase (Repelilive) rather than for Random Fhase Low Freguency
Components (3] (1982).

Some Parties Dismiss this NASA Research as
Qut-of-Date, 1980°s, and No Longer Relevant

The Authar believes it is Incorrect to do so - It is Directly Relevant

The properties of the winds, and the eharacteristics of human hearing,
have not changed.

[1] | mw Frargienoy Armushr Erissons For | aga Bor sorkal Wind Torsimas, H E Hubra & HOF Sheprav®  nmartiniea B d-F Decammnar T 4R

[2] Aweeaustoal Sribesia rgpiealde b Largs $ind Turbivz Gererotars <UR.E ool ond” & DG S ey Inier foise 220 17 73 fas 1080

[A] oA e Fealiaton of Human Frposine 17 Koosefor Large Wicre Torrines DG Slophes, L PSrmaberd, A A Hoakard = S Snoserdd
MAES Techniesl Remiecirnann SRR kb 1540

i
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oyance of Common Noises vs Wind Turh
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World Heaith Org. on LEN

The World Health Organization is one of the bodies which
recognizes the special place of low frequency noise as an
environmental problem. Its publication on Community Noise
(Berglund et al., 2000) makes a number of references to low
frequency n0|se some of which are as follows:

« "It should be noted that low frequency noise, for example, from
ventilation systems can disturb rest and s/eep even at low
sound levels”

* "For noise with a large proportion of low frequency sounds
a still lower guideline (than 30dBA) is recommended”

« " When prominent low frequency components are present,
noise

 measures based on A-weighting are inappropriate”

« "Since A-weighting underestimates the sound pressure level of
noise with low frequency components, a better assessment of
health effects would be to use C-weighting”

« "It should be noted that a large proportion of low frequency
components in a noise may increase considerably the adverse
effects on health"

"The evidence on low frequency noise is sufficiently strong to
warrant immediate concern”

— T
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Wind Industry Position
Leventhal talks to BWEA

» “| can state quite categorically that there is no
significant infrasound from current designs of wind
turbines. To say that there is an infrasound problem
IS ane of the hares which abjectors to wind farms like
to run. There will not be any effects from infrasound
from the turbines.

» The turbines produce a modulated higher frequency
- the swish, swish - which people may not like, bul
this is not infrasound. There is no low frequency in it.

» There is negligible infrasound and very little low
frequency noise from wind turbines - a few low level
tones from the gearbox. Whatever might be making
people ill it is not low frequency naise - there just
isn't encugh of it from modern wind turbines. #¢”

22 Personal communication, September 2004.

S e
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Wind Industry Position

AMERICAM
WIND EMNERGY
ASSOCIATION

Utility Scale Wind Energy and Sound

Advizory Panel Findings
The scientific advisory panel that addressed wind turbine human health concems, came to the following

conclusions:
=~ Subaudible, law frequancy sound and infrasound from wind turbines do net prasent a risk to human
nealth.
Sound from wind twrbines does not pose a risk of hearing loss or any other advarse health effect in
Furmans.

Some pecpls may be annoyed at the presence of sound from wind turbines. Annoyance is not &
pathalogical antity.

¢ A major cause of concarm about wind turbing sound is ts fluctuating nature. Some may find this
sound annoying, a reaction that depends primarily on personal characteristios as opposed to the
intensity of the saund level ?
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Wind Industry Position

AMERICAM
WIND EMNERGY
ASSOCIATION

Utility Scale Wind Energy and Sound

Wind Energy, Sound, and Science

In 2009, the American Wind Energy Association (AWEA) and the
Canadian Wind Energy Association {CanWEA) established a
multidisciplinary scientific advisory pana! comprising madical
doctars, audiologists, and acoustical professionals {o raview current
literature available on the perceived health effects of wind turbines.
The panel, whose findings were published at the end of 2009,
concluded that wind turbine souncs are not unigue. Based on the
levels and frequencies of the sounds, the panel found no reason to
believe that turbines could plausibly have direct adverse
physiclogical effects. An exscutive summary of the report is at

http:/ www awca.org/ncwsroom,releases/AWEA_CanWEA_Sound\WhiteRaper_ExecS
umm.pdf.

~
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Wind Industry Position

AMERICAM
WIND EMNERGY
ASSOCIATION

Utility Scale Wind Energy and Sound

Hertz. Sound pressure Indusorial
maasurameants that are weighted to nase | (] Stereo
how humans perceive them are T ‘@ e
called A-weighted and are denoted

: COifce

by the unit dB (A). @ =N
Hame 50

The graph shows the decibel 50 | 2

level of common sounds, oo
including wind turbines. In the
range of 3510 45 CB (A), at a
distance of 350 meters. sound bherees
produced by wind turbines is

similar to the background

sound found in a typical hame.

i
5
i
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Wind Industry Position

AMERICAM
WIND ENERGY
ASSOCIATION

Utility Scale Wind Energy and Sound

Wind plants are generally quiet

Wind plants are always located where the wind speed is higher than
average, and the background sound of the wind itself will often "mask" any
sounds that might be produced by operating wind turtings - especially
because the turbines only run when the wind is blowing.

_
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What We Knew ahout WT ILFN
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New Insights Into Modulated WT IL
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