


The descriptions of (2) and (3) are taken from PPG 24 which indicates either may be
appropriate depending upon circumstances. The merits of each approach are considered in
turn below.

Minimum separation distance

Paragraph 47 of the annex to PPG 22 refers to experience from mainland Europe which has
shown that there is unlikely to be a significant noise problem for a residential property situated
further than distances of 350-400 metres from a wind turbine. The PPG also suggests that:

“Lesser separation distances may be acceptable depending on the turbines used and
the specific conditions at a site.”

This was true for the flat, open sites typical of Northern Europe and for the size and number of
turbines used in wind farms at the time of writing PPG 22. We believe the guidance in PPG

22 was intended to give the reader an appreciation of the magnitude of the separation

distances that would be required to protect local amenity. Indeed, wind farms have been
constructed with this order of separation distance which have not resulted in complaints over
noise. There are however a number of further considerations relevant today. :

The emitted sound power level (SWL) from different wind turbines may vary by several dB for
the same wind speed condition at hub height depending upon the size and design features of
the turbine. Assuming hemi-spherical propagation with atmospheric absorption of 0.005dB/m
this means that a quiet wind turbine with a SWL = 95dB(A) positioned at 245m from a
dwelling would have the same acoustic impact as a turbine with a SWL = 101dB(A)
positioned at 437m from a dwelling. ( Note: this would result in an incident noise level at a
dwelling of ~ 38dB(A) from a single wind turbine.)

For small and medium-sized wind farms, say less than 10 to 20 turbines, incident noise levels
at a residence are usually only influenced by those turbines closest to the residence. However,
the advent of the larger wind farms being proposed and built today means that the cumulative
effect of many turbines at some distance from the residence may also increase the noise levels
around a property. Greater separation distances will therefore be required to achieve the same
noise levels as a smaller wind farm using the same type of turbines.

The difference in noise emissions between different types of machine, the increase in scale of
turbines and wind farms seen today and topographical effects described below all dictate that

separation distances of 350-400 metres cannot be relied upon to give adequate protection to
neighbours of wind farms.

Absolute limits

There are a number of ways in which absolute noise limits for wind farms can and have been
set:

e A maximum level not to be exceeded at any wind speed at any property.
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e A maximum level not to be exceeded at a specific wind speed or over a range of wind
speeds set irrespective of the prevailing background noise level.

e A maximum level not to be exceeded at a specific wind speed or over range of wind
speeds based on measurements of the prevailing background noise level taken prior to the
construction of the wind farm.

The second option is of the type used in Denmark where noise from wind turbines is
commonly limited to 40dB(A) in residential areas when measured at a wind speed of 8m/s at
10m height. This approach has its attractions in that it is relatively simple to use.
Manufacturers need only state sound power levels for their machines at one wind speed,
developers do not have to concern themselves with background noise surveys and actual levels
need only be monitored at one, frequently occurring wind speed. The flat open countryside of
Denmark enables one to be reasonably confident that if the noise limits at 8m/s are attained
then the noise from the wind farm at other wind speeds is unlikely to be unduly disturbing. As
demonstrated in Chapter 4, at cut-in the noise level will be less than 36-37dB(A) whereas at
higher wind speeds the background will increase at a faster rate with wind speed than the
turbine noise, such that the background noise soon approaches that of the turbine.

PPG 22 also advises at paragraph 42 that wind-generated background noise increases with
wind speed and at a rate greater than that of wind turbines. It is also stated that the greatest
level difference between turbine noise and background noise is liable to occur when wind
speeds are low. PPG 22 does however note that for some sheltered locations the background
noise levels may remain low even when wind speeds are well above the cut-in wind speed for
the wind turbines.

In general, the assumption that the greatest difference in level might be at low wind speeds is
true for flat sites which do not offer any shelter from the wind. These types of sites may be
found in the Netherlands and Denmark where the topography of the landscape is such that
little shelter exists. However, within the UK landscape, the positioning of a majority of wind
farms to the West of the country has resulted in sites being developed within landscapes that
are not flat. The effect of deep valleys (like those found in Wales, the Pennines and Scotland)
and sheltered positions (like those that are found in Cornwall), is to protect dwellings from the
effects of the wind and thereby from an increase in the background noise level due to the wind.
Figs 2, 3 and 4 show the differences that can be experienced by dwellings when positioned in
exposed or sheltered positions.

Fig 2 details measurements made within a deep valley positioned 150 metres below a mountain
top plateau. Fig 3 details measurements made in a location which was partially protected from
the prevailing wind by existing buildings and a tree wind break whereas Fig 4 details
measurements performed at an exposed position on the top of a mountain. Wind speed
measurements were performed on the top of a mountain at positions where wind turbines
would be expected to be erected. It should be noted that the anemometer measurement height
is different in Fig 3. The actual wind speed at the hub height of a wind turbine might be
expected to be higher than that shown in Figs 2 & 4 by as much as a factor of 1.21, ie a wind
speed of 10m/s measured at a height of 10 metres may be expected to be a wind speed of
12.1m/s measured at a hub height of 30 metres.
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Environmental Noise Survey : Decp Valley Measurement Position
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Figure 2 Background noise measurements in a deep valley position
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Environmental Noise Survey : Partially Exposed
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Figure 3 Background noise measurements in a partially exposed position

The variation of the rate of increase of the background noise level with wind speed has
resulted in some sites experiencing complaints at high wind speeds but no complaints at low
wind speeds. This is because, although turbine noise continues to rise with an increase in wind
speed, the background noise levels have remained unchanged. Therefore, the level difference
between the incident noise from a wind farm and the prevailing background noise level when
the wind farm is not operating has been greatest at these higher wind speeds.
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It may be seen that this sheltering effect results in each site having its own background noise
environment with respect to wind-generated noise. Therefore, each position adjacent to a site
should be considered for sheltering effects from the wind. The assumption that background
noise levels will increase at a greater rate than the emitted turbine noise does not always hold
true for the hillier sites which are found within the UK.

Environmental Noise Survey : Exposed Position
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Figure 4 Background noise measurements in an exposed position

Even in Denmark the assumption that background noise increases with wind speed at a faster
rate than the turbine noise may not be true for variable speed machines which, although usually
quieter than fixed speed machines at low wind speeds, are characterised by a steeper rate of
increase in noise emission with wind speed.

For the reasons given above the Noise Working Group considers that absolute noise limits
applied at all wind speeds are not suited to wind farms in typical UK locations and that limits
set relative to the background noise are more appropriate in the majority of cases. Later in
this chapter consideration is given to the use of absolute levels in circumstances when
background noise levels are low and in cases where low turbine noise levels can be achieved
over a range of wind speeds.

Relative limits

PPG 24 introduces the concept of using BS 4142, a standard designed to predict the
likelihood of complaints, as a tool for setting noise limits on industrial development.
Paragraph 19 within Annex 3 of PPG 24 considers noise from industrial and commercial

developments. 1t is stated that:

“The likelihood of complaints about noise from industrial development can be
assessed, where the Standard is appropriate, using guidance in BS 4142: 1990. Tonal
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or impulsive characteristics of the noise are likely to increase the scope for complaints
and this is taken into account by the “rating level” defined within BS 4142. This
“rating level” should be used when stipulating the level of noise that can be
permitted.”

It should be noted that the guidance proposes the use of BS 4142 where the standard is
appropriate. For the reasons described in the next section a literal interpretation of BS 4142 is
difficult to apply to an assessment of wind farm noise and it may therefore not be appropriate.
The Noise Working Group does however consider the principle of setting noise limits relative
to the existing background noise level is appropriate, subject to the discussion on low noise
levels later in this chapter.

Problems with interpretation and the literal application of BS 4142.

Paragraphs 43-44 of PPG 22 consider the use of BS 4142: 1990 and reports that this standard
has been advocated as the standard which comes nearest to dealing with the issues
encountered in wind farm developments.

Paragraph 44 states three reasons why using BS 4142: 1990 may be inappropriate for
assessing wind turbine noise. These are:

“a) Wind farms are likely to be developed in largely rural areas and not in the areas
to which the standard is principally addressed, namely mixed residential and industrial
areas;

b)  the scope of BS 4142 specifically precludes situations where background noise
levels are below 30dB(A);

¢)  BS 4142 recommends that noise measurements should not be taken in extreme
weather conditions such as high wind speeds greater than 5 metres per second
average”.

Paragraph 45 of the annex to PPG 22 states that:

“Where any of these factors gives rise to concern about whether BS 4142 is
appropriate as a means of determining potential or actual perceived noise nuisance,
the combined effect of the wind turbines should be determined by reference to the
particular character and sensitivity of the area.”

It is therefore worth exploring the reasons behind these qualifications on the use of BS 4142
and what measures are necessary to overcome these limitations.

Although the standard is intended for use in mixed residential and industrial areas as suggested
by its title, there are no obvious reasons which prevent its application in more rural areas and
indeed Members of the Noise Working Group have used it in such areas. There is no evidence
to suggest that the average rural dweller is more or less sensitive to noise than their suburban
or urban counterparts. On the one hand some people may be attracted to the countryside for

-50-



