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Grolde realistisch!
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| Der zukiinftige Blick von meinem Grundstiick.

Die Sorge um die Gesundheit meiner Familie.
Die Sorge um den Wertverlust melnes Hauses
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Mogliche Ursachen fUr Gesundheitsschaden

elarm
e Infraschall

 Arger und Frust

*Stress
*Schlafstérungen

Windpark Tattendorf, Foto Frank



b

 Zwei Arten von Larm:
aerodynamisch und mechanisch.

 Fremder Larm, als raschelnd oder
pochend beschrieben.

* Sehr unangenehm und schwer
durch Umgebungslarm
unterdrickt.

e Wahrend der Nacht mehrere km
horbar.

Larm

A wind turbine generates two types of noise: aerodynamic
(from rotor) and mechanical (from rotating mechanisms).
Aerodynamic noise has been compared to the rustle of
tree branches during a breeze. Mechanical noise may be
minimized by the application of proven engineering practices
and planning tools to estimate wind farm noise [31]. Both
the speed of wind and its direction frequently change, which
cause the airstream to be seldom stable. Additionally, wind
velocity increases with height, especially at night, which may
lead to turbulence from nearby machinery (e.g. turbines)
producing a strange noise, sometimes referred to as ‘swishing’
or ‘thumping’. These sounds are described as very irritating
and hardly disguised by ambient noise [34, 35, 36]. The
spread of noise produced by wind farms depends not only on
constructional solutions, the sizes and number of turbines,
butalso wind direction and its character (calm or turbulent).
While on a summer day, even while strong wind blows, this
noise isaudible at a distance of no more than several hundred
meters, and at night it can be heard even at a distance of
several kilometres [37].

Kurpas D, Mroczek B, Karakiewicz B, Kassolik K, Andrzejewski
W: Health impact of wind farms. Annals of agricultural and
environmental medicine : AAEM 2013, 20(3):595-604.
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vortex hulls,
turbine.

”

(a) Blade geometry and (b) Blade geometry and
upstream vortex hulls, downstream
turbine.

(a) Real-space vortices and tur-
bines. It is difficult to see the blades
of the rear turbine clearly.

Shafii S et al:
Visualization and
analysis of vortex-
turbine intersections in
wind farms. /EEE
transactions on
visualization and
computer graphics
2013, 19(9):1579-1591.



Kaplan.” The fact that a non-urbanised setting has been linked
to restorative properties such as “not being distracted”*
suggests that audio and visual distractions caused by wind
turbines could change a rural environment from restorative to
non-restorative.

Of the coping strategies identified, discussing and secking
information appeared to be most successful as this was correlated
with less strain. This finding should be acknowledged in the
planning of wind turbines, by giving people living in intended
wind farm areas relevant information and possibilities to
communicate with the developers and authorities.

... horbare und sichtbare Ablenkung verursacht durch Windkraftwerke
kann eine landliche Gegend von erholsam zu nicht erholsam verandern

Zur Verarbeitung sind Informationen und Diskussionen hilfreich zur
Stressreduktion. Daher sollten bei der Planung Informationen und
Moglichkeit zur Kommunikation von den Politikern zur Verfligung
gestellt werden.

Pedersen E, Persson Waye K: Wind turbine noise, annoyance and self-reported health and well-being in
different living environments. Occupational and environmental medicine 2007, 64(7):480-486.



Mogliche Auswirkungen auf die Gesundheit

TABLE 1

CORE SYMPTOMS OF ‘WIND TURBINE SYNDROME ">

Sleep disturbance
Headache

Visceral, vibratory & /or vestibular dysfunction

Dizziness, vertigo, unsteadiness
Tinnitus

Ear pressure or pain

External auditory canal sensation
Memory & concentration deficits
[rritability, anger

Fatigue, loss of motivation

Farboud A, Crunkhorn R, Trinidade A: 'Wind turbine
syndrome': fact or fiction? The Journal of laryngology
and otology 2013, 127(3):222-226.

 Schlafstérungen

e Kopfschmerzen

* Gleichgewichts Storungen

* Schwindel

 Tinnitus (Ohrgerausch)

* Druck oder Schmerz im Ohr

* Merk- und Konzentrations- Schwache
* Erregbarkeit und Arger

* Mudigkeit und Motivationsverlust



cies.™'* Vibroacoustic disease, like wind turbine syn- Das Wind Turbinen Syndrom bleibt
drome, remains unproven and has not lbund general unbewiesen und ist in der wissenschaftlichen
acceptance within the scientific community.'? Gesellschaft nicht anerkannt

 Deutliche Hinweise, dass bei Gerausch-

Conclusion belzsti S t ftret
There i1s ample evidence of symptoms arising in indi- ClabLiE UNE D yINPIOTIE aLLICEE T
viduals exposed to wind turbine noise. Some research- e Es glbt zunehmende Hinweise, dass

ers maintain that the effects of wind turbine syndrome
are clearly just examples of the well known stress

Infraschall Wirkungen am Ohr hat.

effects of exposure to noise. as displayed by a small ° Unmc'jglich zu beweisen, dass Windkraft-
proportion of the population.”' However, there is an Larm keine Schiaden verursacht.

increasing body of evidence suggesting that infrasound ) ) )

and low frequency noise have physiological effects on * Weitere Forschung ist erforderlich!

the ear.” Until these effects are fully understood, it is
impossible to state conclusively that exposure to wind
turbine noise does not cause any of the symptoms
described. The effects of infrasound and low frequency
noise require further mvestigation.

Farboud A, Crunkhorn R, Trinidade A: 'Wind turbine syndrome': fact or fiction?
The Journal of laryngology and otology 2013, 127(3):222-226.

wikimedia.org



Results: Conclusions of the peer reviewed literature differ in some ways from those in the popular literature. In peer
reviewed studies, wind turbine annoyance has been statistically associated with wind turbine noise, but found to be
more strongly related to visual impact, attitude to wind turbines and sensitivity to noise. To date, no peer reviewed

articles demon *at ate a direct causal link ¢ u:r veen people living in proximity tD modern wind turbines, the noise t'“c.-}-'r
E_ m . Beemtrachtlgung durch Wmdkraft wird verstarkt durch -
:‘;1 e Sichtbarkeit, ©
Conc * negative Einstellung und of
"7« Larmempfindlichkeit "
';_'f; * Gesundheitsschaden sind abhangig von der Entfernung. N
«ffec © Windkraft kann die Gesundheit negativ beeinflussen, z.B.:

"’:ES Schlafstérungen bei Gerduschpegel > 40 dB. ik
kega © Meist sind es mehr die Veranderungen der Landschaft als direkte

Dﬁoc': Wirkungen, die Krdnkungen verursachen. '
Asses e Die Politik muss den Benefit der Windkraft gegen die Belastigungen und ©

he g 1.
Belastungen der Bevolkerung abwagen
Keyw o oo e oo e e e

P ol e N e T R e e W BN e

hy .

Knopper LD, Ollson CA: Health effects and wind turbines: a review of the literature. Environmental health : a global
access science source 2011, 10:78.



dannoyance h-deutsch/annoyance.html
Belastigung {f}
Verargerung {f}
Beeintrachtigung {f}
Argernis {n}
Arger {m}

Storung {f}

Verdruss {m}

Schikane {f}

ENER )

Verdrul® {m} [alt]

Sekkatur {f} [6sterr.] [ugs.] [Belastigung]
Sekkiererei {f} [Osterr.] [ugs.] [Belastigung]




Distance (m) from residence to nearest IWT (mean)

Parameter 375-750 (601) 751-1400 (964) 375-1400 (792) 3300-5000 (4181) 5300-6600 (5800) 3000-6600 (5248) P-Value'
Mean PSQI? 8.7 7.0 7.8 6.6 5.6 6.0) 0.0461
% PSQI score > 5° 77.8 55.0 65.8 57.1 37.0 43.9 0.0745
Mean ESS* 7.2 8.4 7.8 6.4 5.3 5.7 0.0322
% with ESS score > 10° 16.7 30.0 23.7 14.3 7.4 9.8 0.1313
Mean worsening sleep score post IWTs® 3.2 3.1 3.1 1.2 1.4 1.3 <.0001
Improved sleep when away from IWTs 9/14 5/14 14 /28 1/11 1/23 2/34 <.0001
% New sleep medications post IWTs 11.1 15.0 13.2 7.1 7.4 73 04711
New diagnoses of insomnia 2 0

Mean SF36 MCS 40.7 43.1 42.0 50.7 54.1 52.9 0.0021
% Wishing to move away post IWTs 77.8 70.0 73.7 0.0 0.0 0.0 <.0001

! Testing difference of 375 — 1400 m group with 3000 — 6600 m group * Pittsburgh Sleen Onality Tndex * PSOT = 5 is considered a “noor sleeper” * Enworth Sleeniness Scale °

About 10 — 20 percent of the general population has ESS scores = 10  (New sleep prd

Nissenbaum MA, Aramini JJ, Hanning CD: Effects of
industrial wind turbine noise on sleep and health.
Noise & health 2012, 14(60):237-243

Untersuchung zum Einfluss der Entfernung zwischen
Windrad und Wohnraum auf die Gesundheit:

2 Windparks in der USA:

Mars Hill (Nabenhohe: 80m) und Vinalhaven, Maine

Ergebnis:

Innerhalb von 1400m Entfernung

* Schlechtere Schlafqualitat
* Mehr Mudigkeit
* Mehr Schlafmittel

e Schlechtere Lebensqualitat

e > 70% wollen fort ziehen




Mars hill

Distance to Predicted Measured noise LAeq gemessener Wind pa rk L3rm

nearestturbine max. LAeq 1 hr! ..

(m)! 1 byl S — 2 6o 80m Nabenhdhe
244 51 52 50—57 50

320 48 50 48 - 53 10 %'\*\H .

366 47 49 47 - 52

640 42 44 40 — 47 30

762 41 43 41-46 20

1037 39 41 39-45 10

1799 35 37 32-43 0 4

Vinalhaven 0O 200 400 600 800 1000 1200 1400 1600 1800 2000
Dist:'mce to nearest Measured Noise LAeqg® m
turbine (m)* Trend Average Range

152 53 51-61

366 46 38-49

595 41 39-49

869 38 32-41

1082 36 34-43

! Values read or derived from report figures: accuracy + /- 50 m and + /- 1 Db 2 Values
obtained with wind turbine noise dominating the acoustical environment. two-minute
measurements during moderate-to-variable northwest winds aloft (less than full

power)

Nissenbaum MA, Aramini JJ, Hanning CD: Effects of industrial
wind turbine noise on sleep and health. Noise & health 2012,
14(60):237-243.




Conclusion

Industrial wind turbines can harm human health if sited
too close to residents. Harm can be avoided if IWTs are
situated at an appropriate distance from humans. Owing

1200 m = zu nahe

b/
e o #

Jeffery RD, Krogh C, Horner B: Adverse health effects of industrial wind turbines.
Canadian family physician Medecin de famille canadien 2013, 59(5):473-475.

Klrzeste Distan
1200m

g
74

 Windrader konnen die Gesundheit schadigen, P
wenn sie zu nahe am Wohngebiet stehen.
* Schaden kénnen vermieden werden, wenn die Yo
Anlagen in einer entsprechenden Entfernung
von Menschen aufgestellt werden. ).
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Gesundheitseffekte:

* Horbarkeit wird als unertraglich eingestuft
e >3000m als Mindest- Abstand zu Wohngebiet

e Sichere Distanz ist nicht sicher bestimmbar

* Unzufriedenheit, Frust und Angst sind ungesund und verursachen
* Schlafstérungen, Mudigkeit, Depressionen

* Verminderte Lebensqualitat

* Direkte Schadigungen durch Larm ist unwahrscheinlich

e Keine Horschaden, Tinnitus, Schwindel etc.

e Infraschall ist noch nicht ausreichend erforscht!



Das Projekt Windpark Trumau

hat in der geplanten Form durch den geringen
Abstand zum Wohngebiet und die Grolse und Anzahl
der Windrader sicher negative Auswirkungen auf die

Gesundheit und Lebensqualitat der Einwohner.

Dr. Gunther Frank,
Facharzt fiir Anasthesiologie und Intensivmedizin

Trumau, April 2014



