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Introduction

The amendment to the Pencloe layout followed on from consultation with SNH to simplify
the design of the windfarm.  It was agreed with SNH to reduce the proposed Pencloe
Windfarm from 21 turbines to 19 turbines. Following consultation with the ECDU and
East Ayrshire Council in August 2015, it was agreed that a selective update to the
Landscape and Visual Impact Assessment (LVIA) should be carried out to provide an
understanding of the effect of removing two turbines.  It was also agreed the updated
assessment should form part of an Addendum to the Pencloe Windfarm Environmental
Statement (ES) submitted in March 2015.

The scope for the updated assessment was set out in a consultation email which is
included in Appendix 4.1, and was subsequently agreed by email with ECDU.

This selective update to the LVIA has been informed by the figures listed below and
included in Volume 2 of the Addendum, which illustrate the effects of removing turbines 1
and 2, and micro siting turbine 5.   The revised visualisations are supported by updated
viewpoint assessment text.

· Figure 4.1.1 Blade Tip ZTV – projected to the full 35 km study area,
presented at A3.

· Figure 4.1.2 Hub Height Tip ZTV – projected to the full 35 km study area,
presented at A3.

· Figure 4.1.3 Blade Tip ZTV – high resolution ZTV to a 7 km radius of the
proposed development, presented at A3 and A1.

· Figure 4.1.4 Comparative ZTV (Pencloe 21 turbine proposal/Pencloe 19
turbine proposal).

· Figure 4.2.3a-e Viewpoint 3 – Afton Cemetery Car Park, Afton Road, New
Cumnock, Revised Wireframes and Photomontages.

· Figure 4.2.4a-e Viewpoint 4 – Connel View, Southern Edge of New Cumnock,
Revised Wireframes and Photomontages.

· Figure 4.2.7a-e Viewpoint 7 – Minor road near Mounthope Farm, Revised
Wireframes and Photomontages.

· Figure 4.2.9a-e Viewpoint 9 - Minor road near Auchincross Farm,  Revised
Wireframes and Photomontages.

· Figure 4.2.14a-e Viewpoint 14 – Penders Wynd, Netherthird, Cumnock, Revised
Wireframes and Photomontages.

· Figure 4.2.20a-e Viewpoint 20 – Afton Reservoir, Revised Wireframes and
Photomontages.

· SNH Viewpoint Pack: Viewpoints 3, 4, 7, 9, 14 and 20 (provided separately).

Please note for clarity of presentation we have removed the now refused Ashmark Hill
and High Cumnock Windfarms and also the scoping sites at Monquhill and Enoch Hill
Windfarms from the wireframes.

All figures are presented in accordance with SNH’s prescriptive standards as set out in
Visual Representation of Wind Farms, December 2014.



PENCLOE WIND ENERGY LTD
Pencloe  Windfarm – Updated Landscape and Visual Impact Assessment Addendum, September 2015
15/0001/S36.

hepla 4

The selective updated LVIA and accompanying figures are intended to assist consultees
and others to make informed judgments on the amended proposals.

Overview of Reduced Effects
The proposed amendment to the Pencloe layout followed on from the SNH consultation
response to ECDU of 8th May 2015.   The proposed adjustment is primarily intended to
simplify the design of the windfarm in views from the north at New Cumnock, and to
improve the relationship with the adjacent settlement pattern, and the surrounding
landscape of the Upland Basin. The adjustment also reduces visibility from Glen Afton.

SNH’s main concerns were around the views of the windfarm from New Cumnock and its
immediate surroundings, and that Pencloe Windfarm should appear as a well-designed
extension to the consented Afton Windfarm.

A round table discussion of the project took place between Pencloe Wind Energy and
SNH on 30th June 2015 and agreement was reached to reduce the project to 19 turbines
by removing turbines 1 and 2 from the north eastern extent of the scheme, and by the
micro siting of turbine 5 to grid reference 261330, 605979.

The comparative ZTV presented at Figure 4.1.4 indicates the areas where visibility has
been reduced, and the revised visualisations listed above illustrate the simplification of
the layout within the north eastern extent of the windfarm, reducing the occurrence of
overlapping turbines and pulling the development back from the western edge of Glen
Afton.

Methodology
In the 2015 ES, the landscape methodology, as described in Chapter 9, Section 9.4, was
based upon the Guidelines for Landscape and Visual Impact Assessment (GLVIA), Third
Edition, 2013.  There have been no changes to the appropriate guidance since this time.
The methodology used in this update of the Landscape and Visual Impact Assessment
remains as set out in Section 9.4.

Updated Viewpoint Assessment
As agreed in the scoping for the selective update of the LVIA for the Addendum, the
following viewpoints have been re-assessed in light of the alterations to the layout of the
proposed windfarm, with these viewpoints being the main locations where the changes
would be experienced as a reduction in the number of visible elements:

· Viewpoint 3 - Afton Cemetery Car Park, Afton Road, New Cumnock.
· Viewpoint 4 - Connel View, Southern Edge of New Cumnock.
· Viewpoint 7 - Minor road near Mounthope Farm.
· Viewpoint 9 - Minor road near Auchincross Farm.
· Viewpoint 14 - Penders Wynd, Netherthird, Cumnock
· Viewpoint 20 - Afton Reservoir.

These changes have not resulted in a reduction of the predicted magnitude of change or
the significance of impacts. However, the revised viewpoint assessment text sets out
how the resulting simplification of the overall layout has led to benefits in terms of the



PENCLOE WIND ENERGY LTD
Pencloe  Windfarm – Updated Landscape and Visual Impact Assessment Addendum, September 2015
15/0001/S36.

hepla 5

landscape fit of the revised proposals and its response to the pattern of built and
consented development.  The revised visualisation figures also include the rendering of
the proposed Pencloe development in the context of the built and consented windfarms.

The revised viewpoint assessment text below supersedes that included in the LVIA in
Chapter 7 of the March 2015 ES, and has been carefully amended to reflect the subtle
but important changes.  The key changes are summarised in the section titled the
Review of Key Differences.

The revised assessment should be read in conjunction with Figures 4.1.1 and 4.1.2
which show the revised blade tip and hub height ZTV’s respectively, and the revised
viewpoint visualisations in Figures: 4.2.3a-e; 4.2.4a-e; 4.2.7a–e; 4.2.9a-e; 4.2.14a-e;
and, 4.2.20a-e.

Viewpoint 3: Afton Cemetery, New Cumnock
Location and Rationale for Selection

Viewpoint 3 is located adjacent to Afton Road and Afton Cemetery in New Cumnock,
5.62 km north of the closest turbine of the proposed development. The viewpoint
provides an appropriate position to represent the potential effects of the proposed
development upon visitors to the cemetery and road users travelling southbound from
New Cumnock. Figure 4.2.3 illustrates the revised view as follows: a) the viewpoint
location; b) a 90° Existing View and 90° Proposed Wireframe View; c) a 53.5° Planar
Wireframe View and d) a 53.5° Planar Photomontage View; and e) a 53.5°
Planar Photomontage View including all Built/Consented sites.

Description of Existing View

The existing view looks south towards the northern edge of the Southern Uplands and
the Carsphairn Forest.  In the foreground are fields set to pasture enclosed by stone
walls and timber post and wire fencing and punctuated by treebelts, tree clumps and
single trees. Scattered farms are visible within the landscape, including Laight and
Ashmark, sheltered in the lee of Ashmark Hill. To the left of the image Afton Road is
seen leading south to Glen Afton and beyond wide tree belts run beside the Afton Water.
The north western slope of Dalhanna Hill, 359 m AOD, rises beyond Afton Cemetery
which is enclosed by a red sandstone wall.

From this viewpoint Hare Hill Windfarm and the consented Hare Hill Extension are seen
in views to the southeast and Windy Standard and Extension and the consented Afton
Windfarms are seen to the south, in the centre of the image, as illustrated in the
wireframe in Figure 4.2.3b.

Visual Sensitivity

The overall sensitivity of receptors at this location is considered to be Medium for road
users and High for visitors to the cemetery. The factors that have contributed to this
judgement are as follows:
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Susceptibility to Change: Medium for road users and High for visitors to the cemetery.

· Road users will be focussed on views along the road, particularly southbound and
to views of the prevailing landscape and are likely to be of medium sensitivity to
change.

· The viewpoint is taken from the cemetery car park and visitors to the cemetery
will be aware of the views to the surrounding landscape and will be of high
sensitivity to change.

Value attached to View: Medium

· The viewpoint is located within the Glen Afton and Glenmuir Sensitive Landscape
Area.

Magnitude of Change

The effects on visual receptors have been evaluated according to the nature of the
change to the view in terms size, scale and character; the geographical extent of the
predicted visibility and its duration as part of the overall visual experience of the receptor
as follows:

Size or Scale (including nature of influence on the character of the view)

· The predicted wireframe and photomontage in Figures 4.3.3 b-e show that, from
this viewpoint, the proposed Pencloe windfarm development will be seen as a
clustered array rising above the distant skyline ridge of the Southern Uplands
within the green forested mantle of the Carsphairn Forest. The proposed
windfarm occupies 20.5° of the view, set within the rolling hills, to the right of the
image and set apart from the notch of Glen Afton.

· The predicted wireframe shows the turbines of the consented windfarm of Afton
in the distance to the left of the Pencloe turbines. From this location the Pencloe
turbines will be perceived as an extension of this group. Following the
construction of Afton, wind development will have an influence on the character of
the landscape from this location and the turbines of Pencloe Windfarm will add
further new elements within this context.

· The proposed turbines will introduce new vertical components, extending across
the plateau upland landscape, and will be seen to be set back clearly within the
horizontal upland landscape, beyond the rising foreground ridgeline of Ashmark
Hill – Ewe Hill.  All 19 turbines will be visible from this location with three almost
fully visible, thirteen partly visible to the hub and blades and three with the blades
only. The majority of the proposed turbines will be seen against the skyline, below
the height of Dalhanna Hill.

· The arrangement of the turbine cluster reflects the underlying flow of the landform
with subtle variations in the density and spacing.

· For southbound vehicle users, views of the turbines will be seen intermittently
and for a short duration only of the journey along Afton Road.
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Geographical Extent (including influence on focus of the view)

· The view to the proposed development, which lies to the south at 186° to the
viewpoint, will be seen by visitors to Afton Cemetery and southbound road users
along the minor road.

· The proposed development will be seen over a medium separation distance of
5.62 km to the nearest turbine.

· The change to the view occurs within the south facing aspect, which is focussed
on pastoral fields, the edge of Glen Afton and Upland Basin, backed by lower hill
slopes and surrounded by rolling hills and will be experienced in the context of
wider panoramic views across the basin of the upper Nithsdale.

Judgement on Magnitude of Change

Based on factors considered above, the overall magnitude of change to this viewpoint is
considered to be Moderate.

Level and Significance of Effect

The combination of the individual judgements of Medium sensitivity for road users and
High sensitivity for visitors to the cemetery and a Moderate magnitude of change are
considered to result in a Moderate effect for road users and a Major/Moderate level of
effect for visitors. In the context of this assessment this is considered to be Not
Significant for road users and Significant for visitors.

Viewpoint 4: Connel View, southern edge of New Cumnock
Location and Rationale for Selection

Viewpoint 4 is located on Connel View, towards the southern edge of New Cumnock,
5.73 km north of the proposed development, to the closest turbine. The viewpoint
provides an appropriate position to represent the potential effects of the proposed
development upon residents located towards the south western edge of New Cumnock.
Figure 4.2.4 illustrates the revised view as follows: a) the viewpoint location; b) a 90°
Existing View and 90° Proposed Wireframe View; c) a 53.5° Planar Wireframe View and
d) a 53.5° Planar Photomontage View; and e) a 53.5° Planar Photomontage View
including all Built/Consented sites.

Description of Existing View

The existing view looks south southwest towards the site of the proposed development
and shows a long distance view across undulating landform with Dalhanna Hill to the left
of the image and the hills along the northern edge of the Southern Uplands and
Carsphairn Forest rising to the right of the image. Fields enclosed by stone walls and
timber post and wire fencing are generally set to pasture with small stands of conifers
and belts of woodland following the course of the Afton Water into Glen Afton in the
centre of the image. Treebelts and groups of trees surround the setting of the scattered



PENCLOE WIND ENERGY LTD
Pencloe  Windfarm – Updated Landscape and Visual Impact Assessment Addendum, September 2015
15/0001/S36.

hepla 8

farms. The edge of the Carsphairn Forest is visible in the distance, where hill tops and
slopes are covered by dense forestry plantations.

From this viewpoint the High Park Single Turbine, Hare Hill and also the consented Hare
Hill Extension Windfarms are seen in views to the southeast and Afton and Windy
Standard and Extension Windfarms are partially seen in the distance to the south, as
illustrated in the wireframe in Figure 4.2.4b.

Visual Sensitivity

The overall sensitivity of receptors at this location is considered to be High for residents.
The factors that have contributed to this judgement are as follows:

Susceptibility to Change: High for residents.

· Awareness of views along Glen Afton are likely to be high for residents.
Value attached to View: Medium

· The viewpoint is within the Glen Afton and Glenmuir Sensitive Landscape
Character Area.

Magnitude of Change

The effects on visual receptors have been evaluated according to the nature of the
change to the view in terms size, scale and character; the geographical extent of the
predicted visibility and its duration as part of the overall visual experience of the receptor
as follows:

Size or Scale (including nature of influence on the character of the view)

· The predicted wireframe and photomontage in Figures 4.2.4 b-e show the
proposed development from this viewpoint as a new windfarm cluster set within
the distant forested uplands and seen on the distant skyline ridge. The proposed
windfarm occupies 20° of the view, forming a moderate component of the view
from this location, seen in overlap with turbines of Afton and Windy Standard
Windfarms.

· The turbines will form noticeable new vertical elements on the skyline, seen in the
backdrop of views across the prevailing relatively open foreground landscape.
The turbines will be seen as a coherent addition to the forested upland, in
proportion to the horizontal form of the rising backdrop of hills.

· The predicted wireframe shows an evenly spaced array with 19 turbines, seen
against the skyline with 17 of the turbines visible to hub height and two visible to
their blades only.  The apparent overlap of turbines, as seen in the previous 21
turbine proposal, has been avoided in this revised 19 turbine proposal.

Geographical Extent (including influence on focus of the view)

· The view to the proposed development, which lies to the south at 192° to the
viewpoint, will be seen in filtered views, through garden vegetation, by residents
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of Connel View on the exposed southern edge of New Cumnock. Built form will
contain the views of properties further north within the settlement.

· The proposed development will be seen over a medium separation distance of
5.73 km to the nearest turbine.

· The change to the view occurs within the south facing aspect only, which is
focussed on the foreground of rolling pastoral fields and lower hill slopes.

Judgement on Magnitude of Change

Based on factors considered above, the overall magnitude of change to this viewpoint is
considered to be Moderate for residents.

Level and Significance of Effect

The combination of the individual judgements of High sensitivity for residents and a
Moderate magnitude of change is considered to result in a Major/Moderate effect for
residents. In the context of this assessment this is considered to be Significant for
residents.

Viewpoint 7: Minor Road near Mounthope Farm
Location and Rationale for Selection

Viewpoint 7 is located close on a minor road, north of Mounthope Farm and
approximately 2.2 km northeast of New Cumnock and 8.95 km northeast of the closest
turbine of the proposed development.  The viewpoint provides an appropriate position to
represent the potential effects of the proposed development upon residents at
Mounthope Farm and road users. Figure 4.2.7 illustrates the revised view as follows: a)
the viewpoint location; b) a 90° Existing View and 90° Proposed Wireframe View; c) a
53.5° Planar Wireframe View and d) a 53.5° Planar Photomontage View; and e) a 53.5°
Planar Photomontage View including all Built/Consented sites.

Description of Existing View

The existing view looks south towards the proposed development. In the foreground is
the minor road connecting scattered farms to Mansfield Road passing through an open
upland grazing land framed by stone walls and timber post and wire fencing. Beyond the
wall defining the near horizon the patchwork of fields across upper Nithsdale are seen
extending across the lower hill slopes and valley sides, with narrow incised burns and
associated woodland. The fields give way to open moorland on the higher slopes.

Along the ridgeline, to the left of the image are the turbines of Hare Hill Windfarm whilst
in the centre of the image High Park Single Turbine can be seen on the skyline with the
more distant turbines of Windy Standard just discernible beyond. The consented wind
development of Afton will be visible from this viewpoint, as indicated on the wireframe,
with the turbines of Afton seen on the distant horizon to the left of Windy Standard and
Extension, as illustrated in the wireframe in Figure 4.2.4b.
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Visual Sensitivity

The overall sensitivity of receptors at this location is considered to be High for residents
and Medium for road users. The factors that have contributed to this judgement are as
follows:

Susceptibility to Change: High for residents and Medium for road users.

· Awareness of views from Mounthope Farm is likely to be high for residents.
· Awareness of views along the minor road and the prevailing landscape is likely to

be medium for road users.
Value attached to View: Medium

· The viewpoint is located within the Glen Afton and Glenmuir Sensitive Landscape
Character Area.

Magnitude of Change

The effects on visual receptors have been evaluated according to the nature of the
change to the view in terms size, scale and character; the geographical extent of the
predicted visibility and its duration as part of the overall visual experience of the receptor
as follows:

Size or Scale (including nature of influence on the character of the view)

· The predicted wireframe and photomontage, in Figures 4.2.4 b-e  show that all
the turbines of the proposed development are visible from this viewpoint as an
extended array seen in the same field of view as Windy Standard, Afton, High
Park single turbine and Hare Hill Windfarms and Extension. The proposed
windfarm occupies 13° of the view.

· The proposed development will constitute a relatively prominent new feature
within the plateau upland landscape, seen as new vertical elements on the
northern edge of the Southern Uplands, bookended by the existing developments
at Afton and Windy Standard.

· The predicted wireframe shows an evenly spaced array seen against the skyline
with 18 of the turbines visible to hub height and one turbine visible to part of the
blade only.

· The turbines will be mostly seen against the skyline and within the upland
forested landscape, in proportion to the scale of the underlying hills.

Geographical Extent (including influence on focus of the view)

· The view to the proposed development, which lies to the south at 199° to the
viewpoint will be seen in similar views by residents in the scattered properties
served from the minor road above upper Nithsdale.

· The proposed development will be seen over a medium separation distance of
8.95 km to the nearest turbine.

· The change to the view occurs within a small component of the southwestern
aspect and within the context of expansive panoramic views to the encircling hills.
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· The turbines will be experienced in the context of views to the existing windfarms
of Hare Hill, High Park Single Turbine and Windy Standard and Windy Standard
Extension and also the consented Afton and Hare Hill Extension.

Judgement on Magnitude of Change

Based on factors considered above, the overall magnitude of change to this viewpoint is
considered to be Slight.

Level and Significance of Effect

The combination of the individual judgements of High for residents and Medium
sensitivity for road users and a Slight magnitude of change are considered to result in a
Moderate effect for residents and a Moderate/Minor level of effect for road users. In the
context of this assessment this is considered to be Not Significant for residents and
road users.

Viewpoint 9: Minor Road near Auchincross Farm
Location and Rationale for Selection

Viewpoint 9 is located on a minor road near Auchincross Farm, 4 km west of New
Cumnock and 7.77 km northwest of the closest turbine of the proposed development.
The viewpoint provides an appropriate position to represent the potential effects of the
proposed development upon road users on the network of minor roads between
Cumnock and New Cumnock. Figure 4.2.9 illustrates the revised view as follows: a) the
viewpoint location; b) a 90° Existing View and 90° Proposed Wireframe View; c) a 53.5°
Planar Wireframe View and d) a 53.5° Planar Photomontage View; and e) a 53.5°
Planar Photomontage View including all Built/Consented sites.

Description of Existing View

The existing view looks southeast towards the proposed application site looking across
the broad upland basin at New Cumnock to the northern edge of the Southern Uplands.
The profile of the site is visible as three adjacent ridges rising gently to smooth hills,
mantled with extensive forestry plantations. Blarene Hill, Connel Burn Rig and Ashmark
Hill form successive ridges across the rising transitional landscape of the Southern
Uplands foothills which separate the Upland Basin landscape from the plateau upland
beyond.  The higher and more distinctive Blackcraig Hill rises to the left of the image with
the craggy summit of Craigbraneoch Rig immediately to its right.  Glen Afton is seen to
the left of the image curving into the Southern Uplands.  The skyline then extends to the
west as forested plateau upland, gently undulating, before rising gradually further west to
the unforested profile of Enoch Hill.  Pastoral fields enclosed by stone walls and timber
post and wire fencing and scattered farmsteads are visible throughout the basin as well
as the cluster of residential properties at Burnside.

Turbines forming the Windy Standard and Windy Standard Extension Windfarms are
visible above densely forested plateau within the centre of the view and those forming
Hare Hill Windfarm are visible beyond the left hand edge of the image. High Park Single



PENCLOE WIND ENERGY LTD
Pencloe  Windfarm – Updated Landscape and Visual Impact Assessment Addendum, September 2015
15/0001/S36.

hepla 12

Turbine is on the rising hill side seen above New Cumnock to the left of the image.  The
consented windfarms at Afton and Hare Hill Extension will also be visible from this
viewpoint, as indicated on the predicted wireframe in Figure 4.2.9b.

Visual Sensitivity

The overall sensitivity of receptors at this location is considered to be Medium for road
users. The factors that have contributed to this judgement are as follows:

Susceptibility to Change: Medium for road users.

· For vehicle users, views of the turbines will be of a short duration.
· Awareness of views along the minor road and the prevailing landscape are likely

to be medium for road users.
Value attached to View: Medium

· The viewpoint looks across the Glen Afton and Glenmuir Sensitive Landscape
Character Area.

Magnitude of Change

The effects on visual receptors have been evaluated according to the nature of the
change to the view in terms size, scale and character; the geographical extent of the
predicted visibility and its duration as part of the overall visual experience of the receptor
as follows:

Size or Scale (including nature of influence on the character of the view)

· The predicted wireframe and photomontage in Figures 4.2.9 b-e show the
proposed development from this viewpoint is located within the undramatic
forested plateau upland to the southeast, located to the west of Glen Afton and
away from prominent profile of Blackcraig Hill/ Craigbraneoch Rig to the left and
the rising profile of Enoch Hill to the right. The proposed windfarm fits into the
intervening forested plateau upland and occupies 17° of the view.

· The wireframe shows that the proposed turbines will introduce new vertical
components into the landscape to the fore of and bookended by the existing
Windy Standard and Afton turbines. All of the turbines will be theoretically visible
from this location, with 11 to full height and eight partially seen with hubs and
blades visible.

· The proposed turbines will be seen as three adjacent clustered arrays, designed
to reflect the subtle underlying flow of the landscape, corresponding to the rises
of Meikle Hill/Struther’s Brae, Auchinally Hill and Milray Hill respectively from east
to west, and in proportion to the scale of the underlying hills.

· The turbines will be mostly seen against the skyline, in the context of the existing
Windy Standard and consented Afton turbines.
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Geographical Extent (including influence on focus of the view)

· The view to the proposed development, which lies to the southeast at 160° to the
viewpoint and will be seen by southbound road users along the minor road.

· The proposed development will be seen over a medium separation distance of
7.77 km to the nearest turbine.

· The change to the view occurs within the southeast facing aspect and within the
less dramatic portion of the encircling hills, maintaining uninterrupted views to the
more distinctive hills, such as Blackcraig Hill, the curving line of Glen Afton, and
the flowing pastoral lowlands as the focus of the view.

Judgement on Magnitude of Change

Based on factors considered above, the overall magnitude of change to this viewpoint is
considered to be Moderate for road users.

Level and Significance of Effect

The combination of the individual judgements of Medium sensitivity for road users and
Moderate magnitude of change are considered to result in a Moderate level of effect for
road users. In the context of this assessment this is considered to be Not Significant.

Viewpoint 14: Penders Wynd, Netherthird, Cumnock
Location and Rationale for Selection

Viewpoint 14 is located on the A76 at Netherthird, on the southern edge of Cumnock,
11.51 km north of the closest turbine of the proposed development. The viewpoint
provides an appropriate position to represent the potential effects of the Pencloe
Windfarm upon eastbound travellers on the A76 and residents at the edge of the
settlement. Figure 4.2.14 illustrates the revised view as follows: a) the viewpoint
location; b) a 90° Existing View and 90° Proposed Wireframe View; c) a 53.5° Planar
Wireframe View and d) a 53.5° Planar Photomontage View; and e) a 53.5°
Planar Photomontage View including all Built/Consented sites.

Description of Existing View

The existing view looks south towards the proposed development and shows a medium
distance view towards the northern edge of the Southern Uplands and the Carsphairn
Forest. The lowlands in the foreground are a patchwork of pastoral fields framed by
hedgerows, timber post and wire fencing and tree belts. Single trees and farmsteads are
scattered throughout the gently rolling landform, with the distant hills rising in the
background. The profile of Blackcraig Hill and Craigbraneoch Rig are seen rising on the
skyline to the centre left of the view.
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To the left of the existing view, along the ridgeline are turbines forming Hare Hill
Windfarm and Windy Standard (and Extension) are visible to the centre of the view. The
predicted wireframe indicates that the consented Afton and Hare Hill Extension
windfarms will also be visible from this viewpoint, with the turbines of Afton seen on the
distant horizon to the left of Pencloe, as illustrated in the wireframe in Figure 4.2.14b.

Visual Sensitivity

The overall sensitivity of receptors at this location is considered to be High for residents
and Medium for road users. The factors that have contributed to this judgement are as
follows:

Susceptibility to Change: High for residents and Medium for road users.

· Awareness of views from Penders Wynd are likely to be high for residents.
· Awareness of views across the prevailing landscape are likely to be medium for

road users.
Value attached to View: Low

· Viewpoint is not within or overlooking a designated landscape.

Magnitude of Change

The effects on visual receptors have been evaluated according to the nature of the
change to the view in terms size, scale and character; the geographical extent of the
predicted visibility and its duration as part of the overall visual experience of the receptor
as follows:

Size or Scale (including nature of influence on the character of the view)

· The predicted wireframe and photomontage in Figures 4.2.14 b-e illustrate that
the proposed development will be visible in distant views to the south. The
proposed windfarm theoretically occupies 12.2° of the view.

· The wireframe shows that the proposed turbines will introduce new small scale
vertical components into the landscape. All of the turbines will be theoretically
visible from this location, with all 19 of the turbines visible to hub height.

· The three clustered arrays will be seen to relate to the distant undulation of the
plateau upland and will be set at a lower level and set apart from the surrounding
more prominent hills of the Southern Uplands.

· The proposed turbines will be seen on the horizon with their blades seen against
the skyline contrasting with lighter skies, but the lower parts of the turbine towers
will be seen often in front of the underlying forested hills.

· From this location the existing turbines of Windy Standard and Windy Standard
Extension and the consented turbines of Afton will be distinguishable on the far
horizon and the proposed development will be seen bookended by the span of
the existing development, and will lie slightly to the fore of the existing wind
development.
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Geographical Extent (including influence on focus of the view)

· The view to the proposed development, which lies to the south at 168.8° to the
viewpoint, will be seen by residents and road users along Penders Wynd, with
similar views experienced from the adjacent A76.

· The proposed development will be seen over a long separation distance of 11.51
km to the nearest turbine and will comprise a distant new element within the
landscape.

· The change to the existing view occurs within the south facing aspect on the
northern edge of the distant Southern Uplands and Carsphairn Forest, and will
constitute only a minor component of the wider views across the prevailing
pastoral fields and gently rolling hills.

Judgement on Magnitude of Change

Based on factors considered above, the overall magnitude of change to this viewpoint is
considered to be Slight.

Level and Significance of Effect

The combination of the individual judgements of High for residents and Medium
sensitivity for road users and a Slight magnitude of change are considered to result in a
Moderate effect for residents and a Moderate/Minor level of effect for road users. In the
context of this assessment this is considered to be Not Significant for residents and
road users.

Viewpoint 20: Afton Reservoir
Location and Rationale for Selection

Viewpoint 20 is located at the northern end of Afton Reservoir, 1.88 km east of the
proposed development, to the closest turbine. The viewpoint provides an appropriate
position to represent the potential effects of the proposed development upon walkers and
visitors to the reservoir. Figure 4.2.20 illustrates the revised view as follows: a) the
viewpoint location; b) a 90° Existing View and 90° Proposed Wireframe View; c) a 53.5°
Planar Wireframe View and d) a 53.5° Planar Photomontage View; and e) a 53.5°
Planar Photomontage View including all Built/Consented sites.

Description of Existing View

The existing view looks northwest towards the proposed development and shows a short
distance view to a dense stand of plantation forestry located at the northern edge of
Afton Reservoir with the access road seen below. Beyond the rising grassed side of Glen
Afton further forestry plantations top the ridgeline, forming the eastern edge of the wider
Carsphairn Forest. The predicted wireframe indicates that seven of the consented Afton
turbines will also be visible from this viewpoint, located on the side and ridgeline of Glen
Afton, in front of the Pencloe turbines.
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Visual Sensitivity

The overall sensitivity of receptors at this location is considered to be High for walkers
and visitors. The factors that have contributed to this judgement are as follows:

Susceptibility to Change: High for walkers and visitors.

· Awareness of views from the northern edge of Afton Reservoir is likely to be high
for walkers and visitors.

Value attached to View: Medium

· Viewpoint within the Glen Afton and Glenmuir Sensitive Landscape Character
Area.

Magnitude of Change

The effects on visual receptors have been evaluated according to the nature of the
change to the view in terms size, scale and character; the geographical extent of the
predicted visibility and its duration as part of the overall visual experience of the receptor
as follows:

Size or Scale (including nature of influence on the character of the view)

· The proposed windfarm theoretically occupies a 37.5° angle of view and the
turbines will be seen as part of the consented Afton array, encompassed by and
below the height of the Afton turbines, seen within the eastern edge of the
Carsphairn Forest. The windfarm will form noticeable large scale vertical
elements in views to the northwest.

· The predicted wireframe and photomontage in Figures 4.2.20 b-e indicate that
eight turbines will be visible from this location, three will be seen with hubs and
towers, one to hub height and the remaining four visible to parts of their blades
only.  The photomontage shows dense vegetation along the northern edge of
Afton Reservoir will screen views with only two turbines visible to the tower and
hub with one visible to the blades. The turbines will be seen against the skyline
and will be viewed above the height of the viewpoint, beyond the enclosing
ridgeline to the northwest.

· The predicted wireframe shows the turbines of the consented scheme of Afton
located in front of the Pencloe turbines. From this location the Pencloe turbines
will be perceived as an extension of the Afton scheme. Following the construction
of Afton, wind development will have an influence on the character of the
landscape from this location and the turbines of Pencloe Windfarm will add
further minor elements within this context.

· For walkers and visitors to the reservoir, the view of the turbines will be of short
duration whilst on the dam.
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Geographical Extent (including influence on focus of the view)

· The view to the proposed development, which lies to the northwest at 295.5° to
the viewpoint, will be seen by walkers and visitors to Afton Reservoir.

· The proposed development will be seen over a short separation distance of 1.88
km to the nearest turbine.

· The change to the view occurs within the northwest facing aspect, away from the
principal view to the reservoir.

Judgement on Magnitude of Change

Based on factors considered above, the overall magnitude of change to this viewpoint is
considered to be Slight.

Level and Significance of Effect

The combination of the individual judgements of High for walkers and visitors and a
Slight magnitude of change are considered to result in a Moderate effect. In the context
of this assessment this is considered to be Not Significant for walkers and visitors.

Updated Tabulated Landscape and Visual Impact Assessment
The following assessment tables provide an overall summary of the selective updated
assessment of the revised effects of Pencloe Windfarm following its reduction by two
turbines and the micro siting of turbine 5.  Since the submission of the original LVIA in
March 2015 it should be noted that there have been no significant changes in the
landscape and visual baseline conditions however, there have changes to the cumulative
baseline.

Landscape Effects

Table 4.1 Summary of Effects on Landscape Character Types

Receptor Sensitivity
to Change

Magnitude
of Change

Level of Effect Significance

East Ayrshire
Lowlands LCT

Medium Slight Moderate/Minor Not
Significant

East Ayrshire
Plateau Moorlands
LCT

Medium Slight Moderate/Minor Not
Significant

East Ayrshire
Southern Uplands
LCT

Medium Moderate Moderate Not
Significant

Foothills with
Forest west of
Doon Valley LCT

Medium Slight Moderate/Minor Not
Significant

Rugged Uplands
with Lochs and
Forest LCT

High Slight Moderate Not
Significant
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Receptor Sensitivity
to Change

Magnitude
of Change

Level of Effect Significance

Southern Uplands
with Forestry LCT
 (Dumfries and
Galloway)

Low Medium Moderate/Minor Not
Significant

Southern Uplands
and Forestry LCT
(East Ayrshire)

Low Medium Locally
Major/Moderate
Generally
Moderate/Minor

Locally
Significant
Generally
Not
Significant

Upland Basin LCT Low Medium Moderate/Minor Not
Significant

Upland Glens LCT
(Glen Afton Unit)

Medium Slight Locally Moderate
Generally
Moderate/Minor

Not
Significant

Upland River
Valleys LCT

Medium Slight Moderate/Minor Not
Significant

Table 4.2 Summary of Effects on Inventory Garden and Designed Landscapes

Receptor Sensitivity to
Change

Magnitude of
Change

Level of
Effect

Significance

Dumfries House
GDL

High Negligible Moderate/
Minor

Not
Significant

Craigengillan
House GDL

High Negligible Moderate/
Minor

Not
Significant

Table 7.11 Summary of Effects on Regional Scenic Areas (RSA) and Special
Landscape Character Areas (SLCA)

Receptor Sensitivity to
Change

Magnitude of
Change

Level of Effect Significance

Thornhill
Uplands RSA

Medium Negligible Moderate/ Minor Not
Significant

Galloway Hills
RSA

Medium Locally
Moderate
Generally
Slight

Locally Moderate
Generally
Moderate/ Minor

Not
Significant

Glenmuir and
Afton SLCA

Medium Locally
Moderate
Generally
Slight

Locally Moderate
Generally
Moderate/ Minor

Not
Significant

Upper Ayr
SLCA

Medium Negligible Moderate/ Minor Not
Significant
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Doon Valley
SLCA

High Negligible Minor Not
Significant

Visual Effects

Table 4.3 Effects on Settlements

Settlement Sensitivity to
Change

Magnitude of
Change

Level of
Effect

Significance

Bankglen High Slight Moderate Not Significant
Burnside High Slight Moderate Not Significant
Cumnock High Slight Moderate Not Significant
New Cumnock High Slight Moderate Not Significant

Table 4.4 Effects on Route Corridors

Route
Corridor

Sensitivity To
Change

Magnitude Of
Change

Level Of
Effect

Significance

A76 Medium Moderate Moderate Not Significant
B741 Medium Slight Moderate/

Minor
Not Significant

Afton Road Medium Moderate Moderate Not Significant
Glasgow
South Western
Line

Medium Slight Moderate/
Minor

Not Significant

Table 4.5 Summary of Effects on Viewpoints

Viewpoint
Description

Sensitivity Magnitude
Of Change

Effect Significance

Viewpoint 1:
Entrance to
Pencloe Farm,
Glen Afton

High – Residents
Medium – Road
Users

Slight Moderate
Moderate/
Minor

Not
Significant
Not
Significant

Viewpoint 2:
Summit of
Blackcraig Hill

High - Walkers Moderate Major/
Moderate

Significant

Viewpoint 3: Afton
Cemetery Car
Park, New
Cumnock

High – Visitors to
Cemetery
Medium – Road
Users

Moderate Major/
Moderate
Moderate

Significant

Not
Significant

Viewpoint 4:
Connel View,
southern edge of
New Cumnock

High – Residents Moderate Major/
Moderate

Significant



PENCLOE WIND ENERGY LTD
Pencloe  Windfarm – Updated Landscape and Visual Impact Assessment Addendum, September 2015
15/0001/S36.

hepla 20

Viewpoint
Description

Sensitivity Magnitude
Of Change

Effect Significance

Viewpoint 5:
Burnside, B741

High – Residents
Medium – Road
Users

Slight Moderate
Moderate/
Minor

Not
Significant
Not
Significant

Viewpoint 6:
Mansfield,
Pathhead

High – Residents
Medium – Road
Users

Slight Moderate
Moderate/
Minor

Not
Significant
Not
Significant

Viewpoint 7:
Minor Road near
Mounthope Farm

High – Residents
Medium – Road
Users

Slight Moderate
Moderate/
Minor

Not
Significant
Not
Significant

Viewpoint 8:
Layby A76, near
Calton Farm

Medium – Road
Users

Moderate Moderate Not
Significant

Viewpoint 9:
Minor road near
Auchincross Farm

Medium – Road
Users

Moderate Moderate Not
Significant

Viewpoint 10:
Minor Road at
Guffock Hill above
Nithsdale

Medium – Road
Users

Negligible Minor Not
Significant

Viewpoint 11:
Southern Upland
Way at the summit
of Benbrack

High - Walkers Negligible Moderate/
Minor

Not
Significant

Viewpoint 12:
Summit of
Cairnsmore of
Carsphairn

High - Walkers Slight Moderate Not
Significant

Viewpoint 13:
Minor Road at
Lamford

Medium – Road
Users

Slight Moderate/
Minor

Not
Significant

Viewpoint 14:
Penders Wynd,
Netherthird,
Cumnock

High – Residents

Medium – Road
Users

Slight Moderate
Moderate/
Minor

Not
Significant
Not
Significant

Viewpoint 15:
Catrine Road,

B705, Mauchline

High – Residents

Medium – Road
Users

Negligible Moderate/
Minor

Minor

Not
Significant

Not
Significant

Viewpoint 16:
Summit of
Corserine

High - Walkers Slight Moderate Not
Significant
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Viewpoint
Description

Sensitivity Magnitude
Of Change

Effect Significance

Viewpoint 17:
B743 at Crook
Moss

Medium – Road
Users

Negligible Minor Not
Significant

Viewpoint 18:
Lowther Hill

High - Walkers Negligible Minor Not
Significant

Viewpoint 19:
Minor Road South
of Stinchar Falls

Medium – Road
Users

None None Not
Significant

Viewpoint 20:
Afton Reservoir

High - Walkers Slight Moderate Not
Significant

Viewpoint 21: A77
West of Maybole/
Crossraguel Abbey

High - Visitors Negligible Moderate/
Minor

Not
Significant

Viewpoint 22:
Brown Carrick Hill

High –
Walkers/Cyclists

Negligible Moderate/
Minor

Not
Significant

Viewpoint 23:
B7037 South of
Galston

Medium – Road
Users

Negligible Minor Not
Significant

Viewpoint 24:
Doon Castle
beside Loch Doon

High - Visitors None None Not
Significant

There are no changes in magnitude of change that are considered to alter the overall
levels of significance of effects of the proposed development.  The reviewed assessment
ratings are maintained at the level set out in the original assessment of March 2015.
However, analysis of the original and revised proposals indicates important differences
that provide beneficial improvements to landscape and visual amenity, which are detailed
below.

Review of Key Differences

Simplicity of Design from New Cumnock and the Landscape of the Upland Basin

The alterations to the layout have focussed on fine tuning the profile of the development
in views from New Cumnock and the landscape of the upland basin to the north.
Turbines 1 and 2 were located to the north of the main development cluster and whilst
located within the Southern Uplands with Forestry landscape character type they are
also had a moderate influence on the transitional landscape at the northern edge of
Southern Uplands.  The removal of these turbines has assisted in an apparent
consolidation of the development more clearly within the forested plateau upland
landscape.  The following viewpoints illustrate the relevant changes:

Viewpoint 3, Figure 4.2.3a-e

Compared with the original layout, the revised layout removes complexity in the turbine
layout above Glen Afton as follows: the removal of turbine 2 takes away the overlap of
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turbines 2 and 3; the removal of turbine 1 and the adjustment of turbine 5 create a more
consistent spacing in the Pencloe turbines and a smooth transition with the Afton
turbines to the east; removal of turbines 1 and 2 consolidates the footprint of
development to the south.

Viewpoint 4, Figure 4.2.4a-e

The removal of turbines 1 and 2 and the adjustment of turbine 5 have created an even
spacing of turbines to the eastern side of the view.  Furthermore, turbines 1 and 2 were
seen in overlap in some views and therefore their removal has removed this complexity
from the view.  The removal of turbines 1 and 2 sets the development further back c.827
m to the south.

Viewpoint 9, Figure 4.2.9a-e

The removal of turbines 1 and 2 reduce the scheme to the east above Glen Afton and
assists in feathering the edge of the development against the more distant Afton
turbines, creating a smooth transition and gradual reduction of the profile of the
combined development edge before Glen Afton.

Viewpoint 14, Figure 4.2.14a-e

A similar change to Viewpoint 9 is seen in Viewpoint 14.  Turbine 1 was seen
overlapping with turbine 4 and its removal avoids this juxtaposition, although the
alteration has only a minor influence from this location at 11.51 km from the viewpoint.

Reduced influence on Glen Afton

The removal of two turbines has reduced the influence of turbines on Glen Afton as
illustrated in Figure 4.1.4, with areas of reduced visibility clearly shown. Examination of
potential viewpoints along Glen Afton indicates that the removal of turbines 1 and 2 will
also reduce the influence of the proposed development on the northern extent of Glen
Afton, as seen in Viewpoint 3, Figure 4.2.3a-e.  There is also a relatively minor reduction
in visibility from the southern area of Glen Afton, as seen from the dam at Afton
Reservoir, Figure 2.2.20a-e.  The windfarm has a limited influence on the central section
of Glen Afton.

Landscape Fit

The development proposed is proposed on the plateau uplands at the watershed
between the River Nith and upper Nithsdale to the north and the Water of Deugh and the
Glenkens to the south.  The plateau uplands are covered in forestry plantations at the
northern extent of the Carsphairn Forest.  The forestry lies to the west of Glen Afton and
the arc of higher craggy hills from Hare Hill in the north through Blackcraig Hill through to
Cairnsmore of Carsphairn to the south.  To the north of the Carsphairn forest the
landscape passes through several intermediate ridges forming the northern edge of the
Southern Uplands, characterised by expansive moorland and rough grassland, gradually
dropping in height to the upland basin of the upper Nithsdale.  While the upland basin is
generally sparsely populated, New Cumnock and several smaller outlying settlements
are located on the A76 and B741 corridors.

The upland basin is a mix of relatively large scale pastoral grazing and extensive areas
of landscape modified through open cast mining.  Many areas have been restored from



PENCLOE WIND ENERGY LTD
Pencloe  Windfarm – Updated Landscape and Visual Impact Assessment Addendum, September 2015
15/0001/S36.

hepla 23

mining and have been returned to farmland, however the landscape is extensively
modified and typical landscape features of hedgerows, trees and woodland are missing
or are slowly establishing after restoration.  To the west of the upland basin, a further
area of forested foothills of the Southern Uplands with extensive blanket forestry and
open cast mining extends across the areas of hills at Stannery Knowe.

Figures 4.1.1- 4.1.4 illustrate the extent of theoretical visibility of Pencloe Windfarm,
indicating a relatively compact footprint within a 15 km radius, coincident on the whole
with the unsettled forested plateau uplands of the Carsphairn Forest.  The landscape is
developed with wind turbines at Hare Hill and Windy Standard.  The modified landscapes
of the Upland Basin LCT and Foothills with Forestry and Open Cast Mining LCT, and the
sparsely settled Plateau Moorlands extend across the northern and north western side of
upper Nithsdale.  Visibility from the settled lower lying areas is mainly limited to the A76
corridor leading north from New Cumnock to Cumnock.  In this regard careful attention
has been given to ensuring that the proposed development achieves a very clear
landscape fit within the plateau upland landscape to the south of upper Nithsdale.

The updated viewpoint assessment set out above confirms the consistent appearance of
the windfarm in views from the north.  The Pencloe Windfarm will be seen to be set back
from the transitional landscape of the foothills of the Southern Uplands, within the section
of forested plateau upland on the northern sector of the Carsphairn Forest.  It will be
seen to the west of Glen Afton and the rising craggy peaks of Hare Hill and Blackcraig
Hill, and to the east of the gently rising profile of Enoch Hill and the forested hills to the
west of Dalmellington.  The turbines of Pencloe will be seen within the context of the built
consented windfarms at Afton and Windy Standard which bookend the development to
the east and west respectively.  The reduction in the layout has emphasised the
landscape fit through the consolidation of development further to the south, away from
the Upland Basin and Glen Afton.  This has enhanced the simplicity of the elevation of
the development in views from the north.

Cumulative Effects

Pencloe has been designed to form part of the consented cluster of development at
Afton/Windy Standard/ Windy Standard Extension, and will appear balanced in views
with Hare Hill and Hare Hill Extension.  The cumulative effects of Pencloe are therefore
moderated by its siting within the context of existing development within a landscape
which has capacity for additional development.

The recent changes to the pattern of planning stage developments have included the
refusal of planning permission for Ashmark Hill and High Cumnock Wind farms.  This is
considered beneficial as follows:

· Refusal of High Cumnock is consistent with avoiding the introduction of
development to the northern side of Upper Nithsdale, which would break with the
pattern of built/consented development, an effect which also arises with the
Lethans Windfarm planning stage site, to the north east of Nithsdale.

· The refusal of Ashmark Hill avoids encroachment of development into the foothills
landscape of the Southern Uplands.

· The proposal at South Kyle to the west of Pencloe is well set back into the
plateau with forested uplands however, it will extend the influence of windfarm
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development across the northern edge of the Southern Uplands and has an
influence on sensitive views from the south west.

Whilst Pencloe was assessed to give rise to limited cumulative effects, the recent
changes to the pattern of proposed development, in particular the refusal of High
Cumnock and Ashmark Hill, have further reduced potential cumulative effects.
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Summary and Conclusions

Given the scale of the proposed Pencloe Windfarm development and the relatively
limited nature of the revised layout, there are no instances where the revision has altered
the magnitude of change experienced by receptors.  In this regard the overall
assessment of effects set out in the original LVIA in the March 2015 ES remains
unchanged.  However, there have been a number of beneficial improvements to views
and visual amenity within and around New Cumnock and Glen Afton.  The revised
proposals have:

· reduced the instances overlapping turbines when Pencloe is visible with Afton
Windfarm in views from the north, and have enhanced the combined profile of
these two adjacent schemes to ensure that they read in views as a single
windfarm;

· reduced visibility on the ridgeline of Glen Afton;

· reduced the overall effects of windfarms in Glen Afton Sensitive Landscape Area;

· resulted in a minor reduction the horizontal spread of new development to the
north when seen in views from Blackcraig Hill which is located above the eastern
side of Glen Afton;

· consolidated the footprint of the development a further 827 m to the south of New
Cumnock; and

· enhanced the siting of Pencloe Windfarm as development located within a single
landscape character type of Southern uplands with Forestry and set clearly within
the plateau upland landscape of the Southern Uplands.

The revised 19 turbine design would lead to beneficial changes to views from assessed
viewpoints and other assessed landscape and visual receptors, when compared with the
21 turbine layout in the March 2015 proposals.  The changes would be relatively minor
for the majority of receptors.  The assessed magnitude of change and significance of
visual impact due to the proposed wind farm has not changed in terms of levels of
significance, but clear benefits in terms of detail are apparent.

The proposed windfarm conforms to the strategic wind energy guidance in the East
Ayrshire Landscape Wind Capacity Study, July 2013, with regard to its careful and
sensitive siting within the Southern Uplands with Forestry landscape type, and achieves
a strong landscape fit within the defined area of capacity.  In views from the north the
proposed development would be consistent with the pattern and scale of built and
consented development and would be perceived as a well-designed addition to the
existing cluster of development. Pencloe Windfarm will be comfortably accommodated at
this location, in a logical position with a strong design rationale to the underlying form of
the landscape, fitting with the emerging pattern and scale of development in this part of
the Southern Uplands.
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Appendix 4.1 – SNH Consultation



 

 
 

 

Scottish Natural Heritage, Russell House, King Street, AYR, KA8 0BF:  Tel No: 01292 270760: www.snh.gov.uk   
   A1675032 

Mr Peter Dunmow 
Hermitage Environmental Planning & 
Landscape Architects Limited  
13 Coates Crescent 
EDINBURGH 
EH1 7AF 
 
Date:  3 July 2015 
Our Ref:  CNS/REN/WF/EA/PENC: CDM137332 
Your Ref:  PWEL01 
 
Dear Sirs 
 
The Electricity Works (Environmental Impact Assessment) (Scotland) 
Regulations 2000, Section 36 Application for the proposed Pencloe Wind 
Farm near New Cumnock, East Ayrshire 
 
Thank you for your letter dated 1st July 2015, which addresses a number of the 
likely landscape and visual impacts raised by us in our response dated 8th May 
2015. 
 
Following our recent discussions on the 30th June 2015, you have submitted 
updated information showing the removal of T1 and T2 and the micro-siting of T5.  
On viewing the updated wire frames and ZTVs, I can confirm that we consider that 
these changes will improve the design of the scheme and reduce likely impacts on 
views from New Cumnock.  As discussed yesterday we note the number of 
existing and proposed wind turbines in the New Cumnock area 
 
Pencloe will be seen as an extension to Afton – though less dense and more 
openly spaced along the skyline. The revisions as described above will reduce the 
likelihood of overlapping and clustered turbines, resulting in a better ‘join’ between 
the two schemes and a more balanced layout on the simple skyline.  
 
Should you require any further information please do not hesitate to contact me. 
 
Yours faithfully 
 
 
 
 
FIONA FISHER 
Operations Officer 
Ayrshire and Arran 
Strathclyde and Ayrshire 
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12 Noise and Vibration
12.1 Introduction
12.1.1 This chapter is an addendum to the previous noise assessment (Chapter 12) which

was submitted as part of the March 2015 Environmental Statement (ES) for Pencloe
Windfarm.

12.1.2 Since the publication of the ES, changes have occurred that have the potential to
affect the outcome of the noise assessment, which are as follows:

· The removal of turbines T1 and T2 from the design;
· The refusal of permission for Ashmark Hill, which was previously included in the

cumulative operational noise assessment.

12.1.3 In addition, comments in relation to the previous noise assessment were made by
ACCON UK Limited (ACCON) on behalf of East Ayrshire Council (EAC) on 2nd April
2015.  A summary of these comments and the location of the relevant updated text
within this assessment are detailed in Table 12.1.

Table 12.1: Responses to comments made by EAC in April 2015

Comment in EAC review Response

The graphs show that at Craig An Dhu
(location NML1), approximately 14 days
noise measurement data in the middle
period of the survey was manually
excluded from the data set for which no
reason is stated. ACCON would have
expected an explanation of the reasons
for the exclusion of measurement data to
be provided.

The data for the period referred to has not been
manually excluded; regrettably the noise
measurement equipment at NML1 suffered a
battery failure and as a result no data was
collected during this period. On discovery of
this issue, a new battery was installed and the
measurement period at this location was
extended so that sufficient data was collected
to enable a robust analysis of background
noise levels.

Comparison of the predicted turbine
noise levels at each wind speed with the
turbine sound power levels indicates that
there are errors either in the sound power
data in Table 12.3 or the predicted
turbine noise levels in Table 12.14.

The values in Table 12.3 were incorrectly
transposed from the noise calculations;
however, as all analysis was based on the
noise calculation sheets, these errors did not
affect the assessment. The corrected values for
Table 12.3 are presented in this chapter.

It is noted that in the operational noise
assessment, the derived limits based on
the baseline noise measurements at
NML1 has been applied to the receptors
Craig An Dhu (ID5) and The Craigs (ID6),
although they are close to the monitoring
location at Craigdarroch Farm (NML2),
where lower background noise levels
were recorded.

No explanation of this has been provided
and it is not obvious why higher baseline
levels should apply at these receptors
than those noise levels at Craigdarroch
Farm.

This was due to an error in the Ordnance
Survey data, which gives incorrect coordinates
for ID5 Craig an Dhu and places it closer to
Craigdarroch Farm than it actually is.

Table 12.6 and Table 12.7 presented in this
chapter now detail the correct co-ordinates,
and the immission levels for ID5 have been
updated based on the corrected coordinates.

It is also confirmed that the limits adopted for
each receptor are based on the closest
measured set of baseline levels.

This has not changed the assessment
outcomes of the previous ES, and the impacts
at these properties are not significant.
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ACCON assume that wind direction has
not been taken into account in the
cumulative turbine noise predictions.
Therefore, the noise predictions are likely
to represent worst case over-estimates
as, in practice, the receptors will not be
downwind of all of the wind farm
simultaneously

This is now explicitly confirmed in paragraph
12.4.1.

The cumulative noise predictions provide
a single total noise level at each receptor
for each wind speed considered. A
breakdown showing the predicted noise
level from each wind farm would have
provided a useful addition in order to
gauge the relative contribution from the
seven wind farms that were considered.

This is provided in Appendix 12.5.

Cumulative assessment is required
where the predicted noise level from the
Development is within 10 dB of that from
another windfarm and therefore this
needs to be identified for individual wind
farms.

This is now addressed in paragraph 12.4.10
and Table 12.14.  This has not changed the
assessment outcome.

Noise limits applied to other
developments should be taken into
consideration in the cumulative
assessment, also allowing for significant
headroom, controlling properties and the
effects of wind direction, where
appropriate.

The noise limits applied to other developments
are discussed in paragraph 12.4.7.

Individual noise limits for the
Development shall be calculated from the
cumulative limits, making allowances for
the effects of other wind farms.

Individual noise levels that EAC may wish to
adopt as planning limits are presented in Table
12.12.  The assessment has demonstrated that
these levels can be complied with, and do not
cause limits to be exceeded in the cumulative
scenario.

12.1.4 This addendum provides a reassessment of the potential operational noise impacts
of the proposed development at nearby sensitive receptors.

12.1.5 This chapter does not reiterate sections of the ES that are not changed by the
factors detailed in Section 12.1.2, and were not the focus of the ACCON / EAC
review.   The following sections contained in Chapter 12 of the March 2015 ES are
not superseded by this addendum:

· Introduction
· Summary of policy, legislation and guidance;
· Details of consultation with EAC;
· Discussion of other issues associated with wind turbine noise assessment;
· Operational noise prediction methodology;
· Appendices 12.1 – 12.4; and
· Construction Noise Assessment.

12.1.6 Note that the removal of turbines T1 & T2 will not have a significant effect on the
distances used to inform the construction noise calculations, and therefore the
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construction noise assessment presented in the ES still accurately reflects the
proposed construction activities.

12.1.7 The assessment has been conducted in accordance with guidance presented in
ETSU-R-97 and ‘A Good Practice Guide to the Application of ETSU-R-97 for the
Assessment and Rating of Wind Turbine Noise’ (the GPG), as well as current
Scottish Government policy on windfarm noise. The assessment determines whether
the potential noise impacts of the development are significant.

12.1.8 Whilst every effort has been made to make this chapter clear and concise, acoustics
is a branch of physics and the use of technical terms is unavoidable. To aid readers
without a background in acoustics an introduction to fundamental noise and vibration
concepts, metrics and terminology is provided in Appendix 12.1 of the ES.

Proposed Development

12.1.9 The application site lies within part of an extensive area of forestry plantation known
as Carsphairn Forest. New Cumnock is the closest settlement to the site, lying
approximately 2 km to the north at the nearest point to the planning application
boundary. Afton Reservoir is located about 1.5 km to the south east.

12.1.10 In summary, the proposed development comprises 19 wind turbines with a potential
generation capacity of around 3.2 megawatts (MW) each.  An updated project
description is provided in  Chapter  2 to this addendum.

12.1.11 The candidate turbine for the proposed development is the Siemens SWT 3.2MW
with a hub height of 74.5 m. The final choice of turbine may differ from the candidate;
however the turbine proposed is considered typical of its class.

12.2 Methodology

Operational Noise Assessment Scenarios

12.2.1 The operational scenarios detailed in Table 12.2 below have been agreed with East
Ayrshire Council and are considered in this assessment.

Table 12.2: Operational Noise Assessment Scenarios

Wind Farm Planning Status* Scheme Only Cumulative

Pencloe (A) ü ü

Afton (C) ü

Ashmark Hill (R)

Hare Hill Extension (C) ü

Hare Hill (E) ü

Windy Standard Extension (C) ü

Windy Standard (E) ü

South Kyle (A) ü

* Key:
(E) Existing operational
(C) Consented
(A) Application submitted
(R) Planning refused at appeal
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Data Sources

Turbine Sound Power Data

12.2.2 The sound power levels for the turbines used in the assessment have been detailed
by the manufacturers through measurement in accordance with International
Standard IEC 61400-11 Wind turbine generator systems – Part 11: Acoustic noise
measurement techniques.

12.2.3 The sound power data sources for each are described in Table 12.3.  Also shown
are the uncertainty corrections that have been applied to each set of sound power
data, as recommended by the manufacturers for each turbine.

Table 12.3: Turbine Sound Power Data Sources & Uncertainty Corrections

Windfarm
Development Turbine Model Sound Power Data Source

Uncertainty
Correction
added to
data

Pencloe Siemens SWT-3.2-101
(74.5 m Hub Height)

SWT-3.2-101, Rev. 0, Hub
Height 74.5 m Standard
Acoustic Emission.  Document
ID: E W ON UNA COE LS GS-
10-0000-0000-00 dated
27/05/2014

+2 dB

Afton NEG Micon NM80 2750
kW (80 m Hub Height)

Sound Power Level Wind
Turbine NM80/2750 Report no.
P8.012.02

+ 2 dB

Hare Hill Vestas V47 660 kW
(40.5 m Hub Height)

General Specification
660 kW Variable Slip Wind
Turbines, Vestas document
943111.R4 dated 02/05/00

+ 2 dB

Hare Hill
Extension

Vestas V52 850 kW (60
m Hub Height)

V52-850kW Noise Emission
Report, Vestas document
946517.R0 dated 22/08/00

+ 2 dB

Windy
Standard

Vestas V47 660 kW
(40.5 m Hub Height)

General Specification
660 kW Variable Slip Wind
Turbines, Vestas, 943111.R4
dated 02/05/00

+ 2 dB

Windy
Standard
Extension

Vestas V90 3.0 MW (80
m Hub Height)

General Specification V90-3.0
MW Mk 9 Document no: 0029-
5249 V01 dated 06/11/2012

+ 2 dB

South Kyle Vestas V90 3.0 MW (80
m Hub Height)*

General Specification V90-3.0
MW Mk 9 Document no: 0029-
5249 V01 dated 06/11/2012

+ 2 dB

* The application for South Kyle is not based a particular candidate turbine, but considers various
turbines.  The Vestas V90 3.0 MW is the single turbine with the highest potential noise output from all
those considered.

Table 12.4 details the sound power levels from the data sources detailed above that
have been used in the assessment.  These values include the uncertainty
corrections detailed above.
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Table 12.4: Overall sound power levels for assessed turbines

Turbine Model
Sound Power Value

4
m/s

5
m/s

6
m/s

7
m/s

8
m/s

9
m/s

10
m/s

11
m/s

12
m/s

Siemens SWT-3.2-101
(74.5 m Hub Height)

97.1 101.6 106.3 108.5 109.0 109.0 109.0 109.0 109.0

NEG Micon NM80 2750
kW (80 m Hub Height)

92.3 96.1 101.2 103.1 103.9 104.7 105.5 105.5 105.8

Vestas V90 3.0 MW (80
m Hub Height)

99.9 102.9 106.2 108.1 109.0 108.9 107.6 107.2 107.3

Vestas V47 660 kW
(40.5 m Hub Height)

100.3 100.7 101.1 101.4 101.8 102.2 102.5 102.9 103.3

Vestas V52 850 kW (60
m Hub Height)

101.7 102.8 103.9 105.0 106.1 107.2 108.3 109.4 110.5

12.2.4 The octave band data for the proposed turbine at 8m/s wind speed are presented
below in Table 12.5.

Table 12.5: A-Weighted Octave band sound power spectra

Turbine Model
Sounds Power Spectrum at 8 m/s, dB

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

Siemens SWT-3.2-101
(74.5 m Hub Height)

89.4 95.8 99.7 101.5 104.5 102.6 96.5 82.9

NEG Micon NM80 2750
kW (80 m Hub Height)

86.3 93.3 95.6 99.2 98.4 94.6 84.3 70.7

Vestas V90 3.0 MW (80
m Hub Height)

93.8 96.0 99.3 101.6 103.8 102.5 98.7 88.7

Vestas V47 660 kW
(40.5 m Hub Height)

78.5 86.1 92.6 97.9 96.7 91.7 85.7 70.7

Vestas V52 850 kW (60
m Hub Height)

82.4 90.3 96.1 101.7 101.4 97.5 91.1 80.9

Baseline Data Collection Procedure

Monitoring Locations

12.2.5 A baseline noise survey has been undertaken to characterise the existing
background noise levels at residential receptors in the vicinity of the proposed
development.

12.2.6 The closest existing residential properties to the proposed development have been
identified using the Ordnance Survey Address Layer 2 product which provides land
use class data for buildings.  A planning search has also been conducted to identify
any dwellings that are proposed or consented and thus may be built in the future.
This search identified no such dwellings.

12.2.7 These properties were then assessed as to their requirement for a background noise
survey by testing against a 35dB LA90 criterion. The guidance from ETSU-R-97
states that where it can be demonstrated that the expected levels of wind turbine
noise would not exceed 35dB LA90 at a property for wind speeds of up to 12 m/s at
10 m height, then no background noise survey is required for that property; where
predicted noise levels exceed 35 dB LA90 the background noise levels need to be
determined by measurement.
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12.2.8 The address, identification number (ID), and co-ordinates of each of the residential
receptors considered by this noise assessment are presented in Table 12.6 and the
locations are shown on Figure 12.1.  Residents at the addresses shown in Table
12.6 were contacted in order to request permission to undertake noise monitoring at
their properties.

Table 12.6: Properties in Study Area

ID Address
BNG Coordinate Closest

Turbine
Distance

(m)X (m) Y (m)

ID1 Lynn View, New Cumnock, 262718 605712 Turbine 4 1300
ID2 Craig Braneoch, New Cumnock 263160 606413 Turbine 4 1590
ID3 Corbyhill, New Cumnock 263165 606422 Turbine 4 1596
ID4 Craigdarroch Farm, New Cumnock 263316 606543 Turbine 4 1757
ID5 Craig An Dhu, New Cumnock, 262706 605689 Turbine 4 1301
ID6 The Craigs, New Cumnock 263441 606451 Turbine 4 1873
ID7 Black Craig Farm, New Cumnock 263425 608153 Turbine 4 2602
ID8 Pencloe Farm Cottage, New Cumnock 261858 609486 Turbine 14 2848
ID9 Pencloe Farm, New Cumnock 261851 609529 Turbine 14 2882
ID10 Lochingerroch Farm, New Cumnock 262292 609447 Turbine 14 3065
ID11 Lochbrowan Farm, New Cumnock 262212 609754 Turbine 14 3265

12.2.9 Positive responses were received from two locations, which were judged to
adequately represent the noise environments at  the receptors where the preliminary
noise modelling identified potential turbine noise levels in excess of 35 dB(A). The
background noise monitoring locations are detailed in Table 12.7 and shown on
Figure 12.2.

Table 12.7: Noise Monitoring Locations

NML
Address and
Identification
(ID) number

Monitoring
Position

Subjective Noise
Assessment

Location
represents
background
noise at which
receptors

NML1 ID5
Craig An Dhu,
Afton Road,
New Cumnock

SLM set up
within the rear
garden of the
property.
262703,
605697

No significant noise
sources audible, other than
wind noise in coniferous
trees at Carsphairn Forest.
No noise audible from
waterworks during set up.

ID1
ID5

NML2 ID4
Craigdarroch
Farm, Afton
Road, New
Cumnock

SLM set up
>4m from
northernmost
outbuilding at
Farm.
263294,
606590

No significant noise
sources audible.  Noise
from Afton Burn faintly
audible in general area,
but measurement location
selected to minimise any
noise from Burn affecting
measurements, by using
screening provided by
nearby farm building. No
noise audible from
agricultural activity during
site attendance.

ID2
ID3
ID4
ID6
ID7
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12.2.10 It should be noted that the background noise levels for ID8 – ID11 have previously
been quantified and are reported in the ES for Ashmark Hill Windfarm.  This is
discussed in greater detail in Section 12.3.9.

12.3 Baseline Conditions

Summary of Measured Levels
12.3.1 Appendix 12.3 of  the  ES contains graphs which detail the results of the full wind

speed, rain and noise monitoring for the two locations with wind speed data
corrected to 10 m height for the monitoring period.

12.3.2 For NML1 it can be seen that there is a gap in the measured data between the 1st

and 16th April 2013. This was due to a battery failure that caused the sound level
meter to cease operating.  To compensate for the missed periods, the survey was
extended to the 22nd April to ensure that sufficient data was collected.

12.3.3 The relationship between the background noise level and wind speed (measured in
m/s, corrected to 10 m, over the range 0 to 12 m/s) is shown by plots of measured
background noise levels as LA90,10min values versus wind speed in m/s, including rain
results for the two monitoring locations.

12.3.4 Background noise level curves have been obtained by filtering the data for these
time periods, i.e. removing those times when the sound of rainfall may have
increased the background noise level and fitting a polynomial regression curve to the
data, as required by ETSU-R-97.  The regression analysis is a simple statistical
analysis that gives an indication of the relationship that exists between background
noise levels and wind speeds.

12.3.5 The corresponding regression analysis graphs are shown as within Appendix 12.4
of the ES. The background noise levels at integer wind speeds measured at 10 m
height above ground level are presented in Table 12.8.

Table 12.8: Summary of Background Noise Levels

Period NML
Derived background Noise Level (LA90,10min) by 10 m wind speed

4m/s 5m/s 6m/s 7m/s 8m/s 9m/s 10m/s 11m/s 12m/s

Amenity
Hours

NML1 33.4 34.3 35.4 36.8 38.5 40.3 42.2 44.3 46.5
NML2 27.3 27.8 29.1 31.0 33.5 36.4 39.6 43.0 46.4

Night
Hours

NML1 33.1 34.3 35.3 36.3 37.2 38.1 39.0 39.9 40.9
NML2 28.4 28.9 30.0 31.7 33.9 36.4 39.2 42.0 44.9

Derived ETSU-R-97 Limits
12.3.6 Based on the background noise levels presented in Table 12.8, noise limits have

been derived in accordance with the principles in ETSU-R-97 and the GPG.  The
limits are presented in Table 12.9 - Table 12.10.

12.3.7 A discussion of the lower fixed limits adopted for this assessment is presented in the
ES.
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Table 12.9: Summary of Derived ETSU-R-97 Limits (Amenity Hours)

NML
Lower
Fixed
Limit

ETSU-R-97 Limit (LA90,10min) by 10 m wind speed

4m/s 5m/s 6m/s 7m/s 8m/s 9m/s 10m/s 11m/s 12m/s

NML1
37.5 dB 38.4 39.3 40.4 41.8 43.5 45.3 47.2 49.3 51.5
40 dB 40.0 40.0 40.4 41.8 43.5 45.3 47.2 49.3 51.5

NML2
37.5 dB 37.5 37.5 37.5 37.5 38.5 41.4 44.6 48.0 51.4
40 dB 40.0 40.0 40.0 40.0 40.0 41.4 44.6 48.0 51.4

Table 12.10: Summary of Derived ETSU-R-97 Limits (Night Hours)

NML ETSU-R-97 Limit (LA90,10min) by 10 m wind speed

4m/s 5m/s 6m/s 7m/s 8m/s 9m/s 10m/s 11m/s 12m/s
NML1 43.0 43.0 43.0 43.0 43.0 43.1 44.0 44.9 45.9
NML2 43.0 43.0 43.0 43.0 43.0 43.0 44.2 47.0 49.9

Financially Involved Limits

12.3.8 No properties are financially involved with the scheme.

Limits from Ashmark Hill Windfarm Environmental Statement

12.3.9 The properties at ID8 and ID9 have previous been considered in the noise
assessment presented in the Environmental Statement (ES) for Ashmark Hill
Windfarm, and were allocated limits in that assessment based on measurements
undertaken at ID8 by Arcus Renewable Energy Consulting Ltd during July  - August
2011.  The full details of these measurements are presented in the Ashmark Hill ES.
The properties at ID10 and ID11 are also in close proximity to these locations, and
will experience a similar noise climate.

12.3.10 Therefore for the purpose of this assessment, the background noise levels
measured at ID8 and reported in the ES for Ashmark Hill Windfarm have been used
to derive limits for ID8-ID11.  These limits are summarised in Table 12.11.

12.3.11 This is in accordance with the principles set out in Sections 5.4.2 - 5.4.5 of the IoA
Good Practice Guide (GPG) for concurrent applications that impact the same set of
receptors.

Table 12.11: ETSU-R-97 Limits based on measurements at ID8

Period
Lower
Fixed
Limit

ETSU-R-97 Limit (LA90,10min) by 10 m wind speed

4m/s 5m/s 6m/s 7m/s 8m/s 9m/s 10m/s 11m/s 12m/s

Amenity
37.5 dB 37.5 37.5 38.6 40.6 42.7 45.0 47.4 49.9 52.5

40 dB 40.0 40.0 40.0 40.6 42.7 45.0 47.4 49.9 52.5

Night 43 dB 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0

12.4 Assessment of Operational Impacts
12.4.1 The calculated noise levels are based on a scenario where each receptor is

simultaneously downwind of all wind turbines. As this could not occur in practice, the
results presented in this section represent an overestimate of the noise level that
could be experienced with any wind direction.
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Predicted impacts (Just Pencloe)

Impact of Proposed Development

12.4.2 The operational noise levels have been predicted at each identified residential
property within the study area due to the simultaneous operation of the 19 wind
turbines within the proposed development.  The calculations assume that the
candidate turbine is not operating in a reduced noise emission mode.

12.4.3 Table 12.12 provides a comparison of the predicted turbine noise levels due to the
operation of the proposed Pencloe Windfarm (in isolation) with the ETSU-R-97 limits
for receptors within the study area.

Table 12.12: Comparison of Predicted Noise Levels with Limits (Just Pencloe)

ID
10 m wind speed (m/s)

4 5 6 7 8 9 10 11 12

ID1

Predicted Turbine Level 25.2 29.7 34.4 36.6 37.1 37.1 37.1 37.1 37.1

Amenity hours ETSU-R-97 Limits (NML1) 38.4 39.3 40.4 41.8 43.5 45.3 47.2 49.3 51.5

Exceedance during amenity hours -13.2 -9.6 -6.0 -5.2 -6.4 -8.2 -10.1 -12.2 -14.4

Night hours ETSU-R-97 Limits (NML1) 43.0 43.0 43.0 43.0 43.0 43.1 44.0 44.9 45.9

Exceedance during night hours -17.8 -13.3 -8.6 -6.4 -5.9 -6.0 -6.9 -7.8 -8.8

ID2

Predicted Turbine Level 21.4 25.8 30.5 32.7 33.2 33.2 33.2 33.2 33.2

Amenity hours ETSU-R-97 Limits (NML2) 37.5 37.5 37.5 37.5 38.5 41.4 44.6 48.0 51.4

Exceedance during amenity hours -16.1 -11.7 -7.0 -4.8 -5.3 -8.2 -11.4 -14.8 -18.2

Night hours ETSU-R-97 Limits (NML2) 43.0 43.0 43.0 43.0 43.0 43.0 44.2 47.0 49.9

Exceedance during night hours -21.6 -17.2 -12.5 -10.3 -9.8 -9.8 -11.0 -13.8 -16.7

ID3

Predicted Turbine Level 21.3 25.8 30.5 32.7 33.2 33.2 33.2 33.2 33.2

Amenity hours ETSU-R-97 Limits (NML2) 37.5 37.5 37.5 37.5 38.5 41.4 44.6 48.0 51.4

Exceedance during amenity hours -16.2 -11.7 -7.0 -4.8 -5.3 -8.2 -11.4 -14.8 -18.2

Night hours ETSU-R-97 Limits (NML2) 43.0 43.0 43.0 43.0 43.0 43.0 44.2 47.0 49.9

Exceedance during night hours -21.7 -17.2 -12.5 -10.3 -9.8 -9.8 -11.0 -13.8 -16.7

ID4

Predicted Turbine Level 20.7 25.1 29.8 32.0 32.5 32.5 32.5 32.5 32.5

Amenity hours ETSU-R-97 Limits (NML2) 37.5 37.5 37.5 37.5 38.5 41.4 44.6 48.0 51.4

Exceedance during amenity hours -16.8 -12.4 -7.7 -5.5 -6.0 -8.9 -12.1 -15.5 -18.9

Night hours ETSU-R-97 Limits (NML2) 43.0 43.0 43.0 43.0 43.0 43.0 44.2 47.0 49.9

Exceedance during night hours -22.3 -17.9 -13.2 -11.0 -10.5 -10.5 -11.7 -14.5 -17.4

ID5

Predicted Turbine Level 25.2 29.6 34.3 36.5 37.0 37.0 37.0 37.0 37.0

Amenity hours ETSU-R-97 Limits (NML1) 38.4 39.3 40.4 41.8 43.5 45.3 47.2 49.3 51.5

Exceedance during amenity hours -13.2 -9.7 -6.1 -5.3 -6.5 -8.3 -10.2 -12.3 -14.5

Night hours ETSU-R-97 Limits (NML1) 43.0 43.0 43.0 43.0 43.0 43.1 44.0 44.9 45.9

Exceedance during night hours -17.8 -13.4 -8.7 -6.5 -6.0 -6.1 -7.0 -7.9 -8.9

ID6

Predicted Turbine Level 20.8 25.2 29.9 32.1 32.6 32.6 32.6 32.6 32.6

Amenity hours ETSU-R-97 Limits (NML2) 37.5 37.5 37.5 37.5 38.5 41.4 44.6 48.0 51.4

Exceedance during amenity hours -16.7 -12.3 -7.6 -5.4 -5.9 -8.8 -12.0 -15.4 -18.8

Night hours ETSU-R-97 Limits (NML2) 43.0 43.0 43.0 43.0 43.0 43.0 44.2 47.0 49.9

Exceedance during night hours -22.2 -17.8 -13.1 -10.9 -10.4 -10.4 -11.6 -14.4 -17.3
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ID
10 m wind speed (m/s)

4 5 6 7 8 9 10 11 12

ID7

Predicted Turbine Level 18.3 22.7 27.4 29.6 30.1 30.1 30.1 30.1 30.1

Amenity hours ETSU-R-97 Limits (NML2) 37.5 37.5 37.5 37.5 38.5 41.4 44.6 48.0 51.4

Exceedance during amenity hours -19.2 -14.8 -10.1 -7.9 -8.4 -11.3 -14.5 -17.9 -21.3

Night hours ETSU-R-97 Limits (NML2) 43.0 43.0 43.0 43.0 43.0 43.0 44.2 47.0 49.9

Exceedance during night hours -24.7 -20.3 -15.6 -13.4 -12.9 -12.9 -14.1 -16.9 -19.8

ID8

Predicted Turbine Level 17.8 22.2 26.9 29.1 29.6 29.6 29.6 29.6 29.6

Amenity hours ETSU-R-97 Limits (AH) 37.5 37.5 38.6 40.6 42.7 45.0 47.4 49.9 52.5

Exceedance during amenity hours -19.7 -15.3 -11.7 -11.5 -13.1 -15.4 -17.8 -20.3 -22.9

Night hours ETSU-R-97 Limits (AH) 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0

Exceedance during night hours -25.2 -20.8 -16.1 -13.9 -13.4 -13.4 -13.4 -13.4 -13.4

ID9

Predicted Turbine Level 16.8 21.2 25.9 28.0 28.5 28.5 28.5 28.5 28.5

Amenity hours ETSU-R-97 Limits (AH) 37.5 37.5 38.6 40.6 42.7 45.0 47.4 49.9 52.5

Exceedance during amenity hours -20.7 -16.3 -12.7 -12.6 -14.2 -16.5 -18.9 -21.4 -24.0

Night hours ETSU-R-97 Limits (AH) 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0

Exceedance during night hours -26.2 -21.8 -17.1 -15.0 -14.5 -14.5 -14.5 -14.5 -14.5

ID10

Predicted Turbine Level 16.2 20.5 25.2 27.4 27.9 27.9 27.9 27.9 27.9

Amenity hours ETSU-R-97 Limits (AH) 37.5 37.5 38.6 40.6 42.7 45.0 47.4 49.9 52.5

Exceedance during amenity hours -21.3 -17.0 -13.4 -13.2 -14.8 -17.1 -19.5 -22.0 -24.6

Night hours ETSU-R-97 Limits (AH) 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0

Exceedance during night hours -26.8 -22.5 -17.8 -15.6 -15.1 -15.1 -15.1 -15.1 -15.1

ID11

Predicted Turbine Level 16.4 20.8 25.4 27.6 28.1 28.1 28.1 28.1 28.1

Amenity hours ETSU-R-97 Limits (AH) 37.5 37.5 38.6 40.6 42.7 45.0 47.4 49.9 52.5

Exceedance during amenity hours -21.1 -16.7 -13.2 -13.0 -14.6 -16.9 -19.3 -21.8 -24.4

Night hours ETSU-R-97 Limits (AH) 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0

Exceedance during night hours -26.6 -22.2 -17.6 -15.4 -14.9 -14.9 -14.9 -14.9 -14.9

12.4.4 Where predicted turbine noise levels meet the ETSU-R-97 noise limits, the potential
impact is classified as ‘not significant’.

12.4.5 As Table 12.12 demonstrates, with the candidate turbine operating in an unrestricted
mode, the ETSU-R-97 limits are met at all receptors during operation of Pencloe
Windfarm during both day time and amenity hours.

Predicted Cumulative Impacts

12.4.6 Tables and graphs showing the predicted levels associated with each cumulatively
assessed development at each receptor are shown in Appendix 12.5, attached to
this chapter.

Consideration of permitted levels at cumulatively assessed developments

12.4.7 The IoA Good Practice Guide suggests that noise limits applied to other
developments should be taken into consideration in the cumulative assessment. As
Table 12.13 shows, the majority of cumulatively assessed developments do not
have planning limits.
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Table 12.13: Permitted levels for cumulatively assessed developments

Development Planning Status Approach for cumulative noise assessment

Afton Permission granted, but no
absolute noise limits in
consent

Use levels calculated in accordance with
GPG / ETSU-R-97, based on candidate
turbine.

Ashmark
Hill

Refused Not considered

Hare Hill Permission granted, but no
absolute noise limits in
consent

Use levels calculated in accordance with
GPG / ETSU-R-97, based on candidate
turbine.

Hare Hill
Extension

Absolute limits contained in
approval dated 28/11/14

To assume noise level in permission (i.e. 35
dB LA90 at Black Craig).  Use levels
calculated in accordance with GPG / ETSU-
R-97 for other receptors.

Windy
Standard

Permission granted, but no
absolute noise limits in
consent

Use levels calculated in accordance with
GPG / ETSU-R-97, based on candidate
turbine.

Windy
Standard
Extension

Permission granted, but no
absolute noise limits in
consent

Use levels calculated in accordance with
GPG / ETSU-R-97, based on candidate
turbine.

South Kyle Application currently under
consideration

Use levels calculated in accordance with
GPG / ETSU-R-97, based on candidate
turbine.

12.4.8 In the conditions attached to the planning permission for Hare Hill extension dated
28/011/14, the combined noise from Hare Hill and Hare Hill Extension is limited at
properties referred to as Hillend and Blackcraig.  Hillend is not within the study area
for Pencloe, and is therefore not considered in this assessment.  Noise levels at
Blackcraig (referred to as ID7 in this assessment) are limited to a level of 35 dB
LA90 during both day and night periods.

12.4.9 In this assessment, it has been assumed that Hare Hill and Hare Hill Extension will
operate at the maximum permitted level at ID7 (i.e. their combined contribution is 35
dB LA90) during all periods.

Qualification of sites for cumulative assessment

12.4.10 Windfarm sites have been included in the cumulative assessment in accordance with
paragraphs 5.1.4 and 5.1.5 of the GPG, which states that a cumulative impact is not
necessary where noise from the proposed windfarm is 10dB greater than noise from
an existing or other proposed wind farm.

12.4.11 This table shows the predicted noise levels from each cumulatively considered
windfarm at the most critical wind speed (7m/s).  Where the predicted level from a
cumulative considered windfarm is within 10 dB of the immission level from Pencloe,
it is shown in bold, and that site is included in the cumulative assessment.

12.4.12 It should be noted, that although the noise from Windy Standard at all receptors is
more than 10 dB below the proposed development it has been included in the
cumulative assessment.  Therefore the cumulative assessed is marginally more
conservative than required by the GPG.
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Table 12.14: Qualification of sites for cumulative assessment

ID Pencloe Afton Hare Hill
Extension Hare Hill

Windy
Standard
Extension

Windy
Standard

South
Kyle

1 36.6 38.6 24.9 20.1 27.8 24.4 24.5
2 32.7 33.4 27.5 22.8 25.9 21.6 23.6
3 32.7 33.3 27.6 22.8 25.9 21.5 23.6
4 32.0 32.1 28.3 23.2 25.5 21.0 23.4
5 36.5 38.3 24.8 19.0 27.8 24.5 24.5
6 32.1 31.9 28.5 22.4 25.4 21.1 23.2
7 29.6 26.3 0.0 35.0 23.1 16.7 22.5
8 29.1 23.3 25.4 25.6 22.6 14.3 23.5
9 28.0 22.3 25.1 23.7 22.5 14.8 23.5
10 27.4 22.0 26.8 26.5 22.3 14.3 23.0
11 27.6 23.0 26.2 26.1 22.0 13.7 22.8

12.4.13 Table 12.15 provides a comparison of the predicted turbine noise levels due to the
operation of all cumulatively assessed developments with the ETSU-R-97 limits for
receptors within the study area.

Table 12.15: Comparison of Predicted Noise Levels with Limits (Cumulative)

ID
10m wind speed (m/s)

4 5 6 7 8 9 10 11 12

ID1

Predicted Turbine Level 31.8 35.0 39.3 41.3 42.0 42.5 42.9 43.0 43.2

Amenity hours ETSU-R-97 Limits (NML1) 40.0 40.0 40.4 41.8 43.5 45.3 47.2 49.3 51.5

Exceedance during amenity hours -8.2 -5.0 -1.1 -0.5 -1.5 -2.8 -4.3 -6.3 -8.3

Night hours ETSU-R-97 Limits (NML1) 43.0 43.0 43.0 43.0 43.0 43.1 44.0 44.9 45.9

Exceedance during night hours -11.2 -8.0 -3.7 -1.7 -1.0 -0.6 -1.1 -1.9 -2.7

ID2

Predicted Turbine Level 29.7 32.1 35.7 37.5 38.2 38.7 39.1 39.3 39.6

Amenity hours ETSU-R-97 Limits (NML2) 40.0 40.0 40.0 40.0 40.0 41.4 44.6 48.0 51.4

Exceedance during amenity hours -10.3 -7.9 -4.3 -2.5 -1.8 -2.7 -5.5 -8.7 -11.8

Night hours ETSU-R-97 Limits (NML2) 43.0 43.0 43.0 43.0 43.0 43.0 44.2 47.0 49.9

Exceedance during night hours -13.3 -10.9 -7.3 -5.5 -4.8 -4.3 -5.1 -7.7 -10.3

ID3

Predicted Turbine Level 29.7 32.1 35.6 37.4 38.2 38.6 39.0 39.2 39.6

Amenity hours ETSU-R-97 Limits (NML2) 40.0 40.0 40.0 40.0 40.0 41.4 44.6 48.0 51.4

Exceedance during amenity hours -10.3 -7.9 -4.4 -2.6 -1.8 -2.8 -5.6 -8.8 -11.8

Night hours ETSU-R-97 Limits (NML2) 43.0 43.0 43.0 43.0 43.0 43.0 44.2 47.0 49.9

Exceedance during night hours -13.3 -10.9 -7.4 -5.6 -4.8 -4.4 -5.2 -7.8 -10.3

ID4

Predicted Turbine Level 29.6 31.8 35.1 36.8 37.5 38.0 38.4 38.7 39.1

Amenity hours ETSU-R-97 Limits (NML2) 40.0 40.0 40.0 40.0 40.0 41.4 44.6 48.0 51.4

Exceedance during amenity hours -10.4 -8.2 -4.9 -3.2 -2.5 -3.4 -6.2 -9.3 -12.3

Night hours ETSU-R-97 Limits (NML2) 43.0 43.0 43.0 43.0 43.0 43.0 44.2 47.0 49.9

Exceedance during night hours -13.4 -11.2 -7.9 -6.2 -5.5 -5.0 -5.8 -8.3 -10.8

ID5
Predicted Turbine Level 31.6 34.8 39.1 41.1 41.8 42.3 42.7 42.7 43.0

Amenity hours ETSU-R-97 Limits (NML1) 40.0 40.0 40.4 41.8 43.5 45.3 47.2 49.3 51.5
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Exceedance during amenity hours -8.4 -5.2 -1.3 -0.7 -1.7 -3.0 -4.5 -6.6 -8.5

Night hours ETSU-R-97 Limits (NML1) 43.0 43.0 43.0 43.0 43.0 43.1 44.0 44.9 45.9

Exceedance during night hours -11.4 -8.2 -3.9 -1.9 -1.2 -0.8 -1.3 -2.2 -2.9

ID6

Predicted Turbine Level 29.6 31.8 35.0 36.8 37.5 38.0 38.4 38.7 39.1

Amenity hours ETSU-R-97 Limits (NML2) 40.0 40.0 40.0 40.0 40.0 41.4 44.6 48.0 51.4

Exceedance during amenity hours -10.4 -8.2 -5.0 -3.2 -2.5 -3.4 -6.2 -9.3 -12.3

Night hours ETSU-R-97 Limits (NML2) 43.0 43.0 43.0 43.0 43.0 43.0 44.2 47.0 49.9

Exceedance during night hours -13.4 -11.2 -8.0 -6.2 -5.5 -5.0 -5.8 -8.3 -10.8

ID7

Predicted Turbine Level 35.3 35.6 36.3 36.9 37.2 37.3 37.3 37.3 37.3

Amenity hours ETSU-R-97 Limits (NML2) 40.0 40.0 40.0 40.0 40.0 41.4 44.6 48.0 51.4

Exceedance during amenity hours -4.7 -4.4 -3.7 -3.1 -2.8 -4.1 -7.3 -10.7 -14.1

Night hours ETSU-R-97 Limits (NML2) 43.0 43.0 43.0 43.0 43.0 43.0 44.2 47.0 49.9

Exceedance during night hours -7.7 -7.4 -6.7 -6.1 -5.8 -5.7 -6.9 -9.7 -12.6

ID8

Predicted Turbine Level 27.9 29.4 31.8 33.4 34.1 34.4 34.6 35.0 35.4

Amenity hours ETSU-R-97 Limits (AH) 40.0 40.0 40.0 40.6 42.7 45.0 47.4 49.9 52.5

Exceedance during amenity hours -12.1 -10.6 -8.2 -7.2 -8.6 -10.6 -12.8 -14.9 -17.1

Night hours ETSU-R-97 Limits (AH) 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0

Exceedance during night hours -15.1 -13.6 -11.2 -9.6 -8.9 -8.6 -8.4 -8.0 -7.6

ID9

Predicted Turbine Level 26.9 28.5 31.0 32.5 33.3 33.6 33.8 34.2 34.7

Amenity hours ETSU-R-97 Limits (AH) 40.0 40.0 40.0 40.6 42.7 45.0 47.4 49.9 52.5

Exceedance during amenity hours -13.1 -11.5 -9.0 -8.1 -9.4 -11.4 -13.6 -15.7 -17.8

Night hours ETSU-R-97 Limits (AH) 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0

Exceedance during night hours -16.1 -14.5 -12.0 -10.5 -9.7 -9.4 -9.2 -8.8 -8.3

ID10

Predicted Turbine Level 28.5 29.8 31.7 33.1 33.8 34.2 34.6 35.0 35.6

Amenity hours ETSU-R-97 Limits (AH) 40.0 40.0 40.0 40.6 42.7 45.0 47.4 49.9 52.5

Exceedance during amenity hours -11.5 -10.2 -8.3 -7.5 -8.9 -10.8 -12.8 -14.9 -16.9

Night hours ETSU-R-97 Limits (AH) 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0

Exceedance during night hours -14.5 -13.2 -11.3 -9.9 -9.2 -8.8 -8.4 -8.0 -7.4

ID11

Predicted Turbine Level 28.1 29.5 31.6 33.0 33.7 34.1 34.4 34.8 35.4

Amenity hours ETSU-R-97 Limits (AH) 40.0 40.0 40.0 40.6 42.7 45.0 47.4 49.9 52.5

Exceedance during amenity hours -11.9 -10.5 -8.4 -7.6 -9.0 -10.9 -13.0 -15.1 -17.1

Night hours ETSU-R-97 Limits (AH) 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0 43.0

Exceedance during night hours -14.9 -13.5 -11.4 -10.0 -9.3 -8.9 -8.6 -8.2 -7.6

12.4.14 Where predicted turbine noise levels meet the ETSU-R-97 noise limits, the potential
impact is classified as ‘not significant’.

12.4.15 As Table 12.15 demonstrates, with the candidate turbine in an unrestricted mode,
the ETSU-R-97 limits are met during operation of the cumulatively assessed
developments at all receptors during both day time and amenity hours.

Mitigation and Residual Impact
12.4.16 As it has been demonstrated that the ETSU-R-97 limits can be met during the

operation of the proposed development in an unrestricted mode during both day and
night periods, there is no requirement to consider mitigation.
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12.5 Summary and Conclusion
12.5.1 The operational noise associated with the proposed Pencloe Windfarm has been

reassessed in accordance with the guidance presented in ETSU-R-97 and ‘A Good
Practice Guide to the Application of ETSU-R-97 for the Assessment and Rating of
Wind Turbine Noise’ (the GPG). This reassessment has taken account of the
reduction in turbine numbers from 21 to 19, and the refusal of Ashmark Hill. It also
addresses matters raised by East Ayrshire Council.

12.5.2 This assessment provides updated information, and supersedes some elements of
the previous noise assessment presented in the ES.  However, the conclusions of
the ES are not affected by the additional information provided in this document, and
it is demonstrated the proposal can meet the ETSU-R-97 limits, during the operation
of all cumulatively assessed wind developments.
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ETSU-R-97 Limits, Background Noise Levels and Immission Levels ID1

4 m/s 5 m/s 6 m/s 7 m/s 8 m/s 9 m/s 10 m/s 11 m/s 12 m/s

Immission Levels (Pencloe) 25.2 29.7 34.4 36.6 37.1 37.1 37.1 37.1 37.1

Immission Levels (Afton Windfarm) 27.8 31.6 36.7 38.6 39.4 40.2 41.0 41.0 41.3

Immission Levels (Hare Hill Extension) 21.6 22.7 23.8 24.9 26.0 27.1 28.2 29.3 30.4

Immission Levels (Hare Hill Windfarm) 19.0 19.4 19.8 20.1 20.5 20.9 21.2 21.6 22.0

Immission Levels (Windy Standard Extension) 19.6 22.6 25.9 27.8 28.7 28.6 27.3 26.9 27.0

Immission Levels (Windy Standard) 23.3 23.7 24.1 24.4 24.8 25.2 25.5 25.9 26.3

Immission Levels (South Kyle) 16.3 19.3 22.6 24.5 25.4 25.3 24.0 23.6 23.7

Immission Levels (All Except Pencloe) 30.7 33.5 37.7 39.5 40.3 41.0 41.6 41.7 42.0

Immission Levels (All sites) 31.8 35.0 39.3 41.3 42.0 42.5 42.9 43.0 43.2

Margin between calculated cumulative immission level and limit

Cumulative Daytime Limit 40.0 40.0 40.4 41.8 43.5 45.3 47.2 49.3 51.5

Cumulative Night time Limit 43.0 43.0 43.0 43.0 43.0 43.1 44.0 44.9 45.9

Cumulative Daytime Exceedance -8.2 -5.0 -1.1 -0.5 -1.5 -2.8 -4.3 -6.3 -8.3

Cumulative Night time Exceedance -11.2 -8.0 -3.7 -1.7 -1.0 -0.6 -1.1 -1.9 -2.7

Noise Level (LA90, dB) by adjusted wind speed at 10m height
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ETSU-R-97 Limits, Background Noise Levels and Immission Levels ID2

4 m/s 5 m/s 6 m/s 7 m/s 8 m/s 9 m/s 10 m/s 11 m/s 12 m/s

Immission Levels (Pencloe) 21.4 25.8 30.5 32.7 33.2 33.2 33.2 33.2 33.2

Immission Levels (Afton Windfarm) 22.6 26.4 31.5 33.4 34.2 35.0 35.8 35.8 36.1

Immission Levels (Hare Hill Extension) 24.2 25.3 26.4 27.5 28.6 29.7 30.8 31.9 33.0

Immission Levels (Hare Hill Windfarm) 21.7 22.1 22.5 22.8 23.2 23.6 23.9 24.3 24.7

Immission Levels (Windy Standard Extension) 17.7 20.7 24.0 25.9 26.8 26.7 25.4 25.0 25.1

Immission Levels (Windy Standard) 20.5 20.9 21.3 21.6 22.0 22.4 22.7 23.1 23.5

Immission Levels (South Kyle) 15.4 18.4 21.7 23.6 24.5 24.4 23.1 22.7 22.8

Immission Levels (All Except Pencloe) 29.1 31.0 34.1 35.7 36.5 37.2 37.8 38.0 38.5

Immission Levels (All sites) 29.7 32.1 35.7 37.5 38.2 38.7 39.1 39.3 39.6

Margin between calculated cumulative immission level and limit

Cumulative Daytime Limit 40.0 40.0 40.0 40.0 40.0 41.4 44.6 48.0 51.4

Cumulative Night time Limit 43.0 43.0 43.0 43.0 43.0 43.0 44.2 47.0 49.9

Cumulative Daytime Exceedance -10.3 -7.9 -4.3 -2.5 -1.8 -2.7 -5.5 -8.7 -11.8

Cumulative Night time Exceedance -13.3 -10.9 -7.3 -5.5 -4.8 -4.3 -5.1 -7.7 -10.3

Noise Level (LA90, dB) by adjusted wind speed at 10m height
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ETSU-R-97 Limits, Background Noise Levels and Immission Levels ID3

4 m/s 5 m/s 6 m/s 7 m/s 8 m/s 9 m/s 10 m/s 11 m/s 12 m/s

Immission Levels (Pencloe) 21.3 25.8 30.5 32.7 33.2 33.2 33.2 33.2 33.2

Immission Levels (Afton Windfarm) 22.5 26.3 31.4 33.3 34.1 34.9 35.7 35.7 36.0

Immission Levels (Hare Hill Extension) 24.3 25.4 26.5 27.6 28.7 29.8 30.9 32.0 33.1

Immission Levels (Hare Hill Windfarm) 21.7 22.1 22.5 22.8 23.2 23.6 23.9 24.3 24.7

Immission Levels (Windy Standard Extension) 17.7 20.7 24.0 25.9 26.8 26.7 25.4 25.0 25.1

Immission Levels (Windy Standard) 20.4 20.8 21.2 21.5 21.9 22.3 22.6 23.0 23.4

Immission Levels (South Kyle) 15.4 18.4 21.7 23.6 24.5 24.4 23.1 22.7 22.8

Immission Levels (All Except Pencloe) 29.1 31.0 34.1 35.6 36.5 37.2 37.7 38.0 38.5

Immission Levels (All sites) 29.7 32.1 35.6 37.4 38.2 38.6 39.0 39.2 39.6

Margin between calculated cumulative immission level and limit

Cumulative Daytime Limit 40.0 40.0 40.0 40.0 40.0 41.4 44.6 48.0 51.4

Cumulative Night time Limit 43.0 43.0 43.0 43.0 43.0 43.0 44.2 47.0 49.9

Cumulative Daytime Exceedance -10.3 -7.9 -4.4 -2.6 -1.8 -2.8 -5.6 -8.8 -11.8

Cumulative Night time Exceedance -13.3 -10.9 -7.4 -5.6 -4.8 -4.4 -5.2 -7.8 -10.3

Noise Level (LA90, dB) by adjusted wind speed at 10m height
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ETSU-R-97 Limits, Background Noise Levels and Immission Levels ID4

4 m/s 5 m/s 6 m/s 7 m/s 8 m/s 9 m/s 10 m/s 11 m/s 12 m/s

Immission Levels (Pencloe) 20.7 25.1 29.8 32.0 32.5 32.5 32.5 32.5 32.5

Immission Levels (Afton Windfarm) 21.3 25.1 30.2 32.1 32.9 33.7 34.5 34.5 34.8

Immission Levels (Hare Hill Extension) 25.0 26.1 27.2 28.3 29.4 30.5 31.6 32.7 33.8

Immission Levels (Hare Hill Windfarm) 22.1 22.5 22.9 23.2 23.6 24.0 24.3 24.7 25.1

Immission Levels (Windy Standard Extension) 17.3 20.3 23.6 25.5 26.4 26.3 25.0 24.6 24.7

Immission Levels (Windy Standard) 19.9 20.3 20.7 21.0 21.4 21.8 22.1 22.5 22.9

Immission Levels (South Kyle) 15.2 18.2 21.5 23.4 24.3 24.2 22.9 22.5 22.6

Immission Levels (All Except Pencloe) 29.1 30.8 33.5 35.1 35.9 36.6 37.2 37.5 38.1

Immission Levels (All sites) 29.6 31.8 35.1 36.8 37.5 38.0 38.4 38.7 39.1

Margin between calculated cumulative immission level and limit

Cumulative Daytime Limit 40.0 40.0 40.0 40.0 40.0 41.4 44.6 48.0 51.4

Cumulative Night time Limit 43.0 43.0 43.0 43.0 43.0 43.0 44.2 47.0 49.9

Cumulative Daytime Exceedance -10.4 -8.2 -4.9 -3.2 -2.5 -3.4 -6.2 -9.3 -12.3

Cumulative Night time Exceedance -13.4 -11.2 -7.9 -6.2 -5.5 -5.0 -5.8 -8.3 -10.8

Noise Level (LA90, dB) by adjusted wind speed at 10m height
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