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Industrial scale wind turbines are a familiar part of the landscape in Europe, U.K. and other parts
of the world. In the U.S., however, similar industrial scale wind energy developments are just
beginning operation. The presence of industrial wind projects will increase dramatically over the
next few years given the push by the Federal and state governments to promote renewable energy
sources through tax incentives and other forms of economic and political support.

States and local governments in the U.S. are promoting what appear to be lenient rules for how
industrial wind farms can be located in communities, which are predominantly rural and often very
quiet. Studies already completed and currently in progress describe significant health effects
associated with living in the vicinity of industrial grade wind turbines. This paper reviews sound
studies conducted by consultants for governments, the wind turbine owner, or the local residents
for a number of sites with known health or annoyance problems. The purpose is to determine if a
set of simple guidelines using dBA and dBC sound levels can serve as the ‘safe’ siting guidelines.

Findings of the review and recommendations for sound limits will be presented. A discussion of
how the proposed limits would have affected the existing sites where people have demonstrated
pathologies apparently related to wind turbine sound will also be presented.

[EXCERPT]

Why do Canada and some other countries base the permitted wind turbine noise immission limits
on the operational wind velocity at the 10m height wind speed instead of a maximum dBA or 190
+ 5 dBA immission level?

First, it appears that the wind turbine industry will take advantage of every opportunity to elevate
the maximum permitted noise immission level to reduce the setback distance from the nearby
dwellings. Including wind as a masking source in the criteria is one method for elevating the
permissible limits. Indeed the background noise level does increase with surface wind speed.
When 1t does occur, it can be argued that the increased wind noise provides some masking of the
wind farm turbine noise emission.
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However, in the middle of the night when the atmosphere is defined as stable (no vertical flow
from surface heat radiation) the layers of the lower atmosphere can separate and permit wind
velocities at the turbine hubs to be 2 to 2.5 times the wind velocity at the 10m high wind monitor
but remain near calm at ground level. The result is the wind turbines can be operating at or close
to full capacity while it is very quiet outside the nearby dwellings.

This is the heart of the wind turbine noise problem for residents within 3 km (approx. two miles)
of a wind farm. When the turbines are producing the sound from operation it is quietest outside
the surrounding homes. The PhD thesis of P.G. van den Berg “The Sounds of High Winds” is
very enlightening on this issue. See also the letter by John Harrison in Ontario “On Wind Turbine
Guidelines.”

[EXCERPT] What sound monitor measurements would be needed for enforcement of the wind
turbine sound ordinance?

A similar sound and wind 10 minute series of measurements would be repeated at the pre-wind
farm location nearest the resident registering the wind turbine noise complaint, with and without
the operation of the wind turbines. An independent acoustics expert should be retained who
reports to the County Board or other responsible governing body. This independent acoustics
expert shall be responsible for all the acoustic measurements including instrumentation setup,
calibration and interpretation of recorded results. An independent acoustical consultant shall also
perform all pre-turbine background noise measurements and interpretation of results to establish
the Nighttime (and Daytime if applicable) industrial wind turbine sound immission limits.

At present the acoustical consultants are retained by, and work directly for, the wind farm
developer. This presents a serious problem with conflict of interest on the part of the consultant.
The wind farm developer would like to show the significant amount of wind noise that is
present to mask the sounds of the wind turbine immissions. The wind farm impacted community
would like to know that wind turbine noise will be only barely perceptible and then only
occasionally during the night or daytime.

Proposed Sound Limits

The simple fact that so many residents complain of low frequency noise from wind turbines

is clear evidence that the single A-weighted (dBA) noise descriptor used in most jurisdictions for
siting turbines is not adequate. The only other simple audio frequency weighting that is
standardized and available on all sound level meters is the C-weighting or dBC. A standard sound
level meter set to measure dBA is increasingly less sensitive to low frequency below 500 Hz (one
octave above middle-C). The same sound level meter set to Rev: 1.0 July 27, 2008 Page 9 of 10
measure dBC is equally sensitive to all frequencies above 32 Hz (lowest note on grand piano). It
1s well known that dBC readings are more predictive of perceptual loudness than

dBA readings if low frequency sounds are significant.

We are proposing to use the commonly accepted dBA criteria that is based on the preexisting
background sound levels plus a 5 dB allowance for the wind turbine’s immissions (e.g. L90A +5)



for the audible sounds from wind turbines. But, to address the lower frequencies that are not
considered in A-weighted measurements we are proposing to add limits based on dBC. The
Proposed Sound Limits are presented in the text box at the end of this paper.

For the current industrial grade wind turbines in the 1.5 to 3 MWatt range, the addition of the
dBC requirement will result in an increased distance between wind turbines and the nearby
residents. For the generalized graphs shown in Figure 1, the distances would need to be
approximately double the current distance. This will result in setbacks in the range of 1 km or
greater for the current generation of wind turbines if they are to be located in rural areas where
the L90A background sound levels are 30 dBA or lower. In areas with higher background sound
levels, turbines could be located somewhat closer, but still at a distance greater than the 305
meters (1000 ft.) or less setbacks commonly seen in U.S. based wind turbine standards set by
many states and used for wind turbine developments.
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