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1. Introduction 
 
 
This document has been prepared by Seren Energy and seeks to answer questions that the Planning Office, Members of the Local Authority and members of the public may have regarding the proposed 
scheme to install two additional Enercon E48 wind turbines at the Myreton site in Moray. Further reasonable information is available on request from the applicants or agents. The applicants and agents 
remain available to answer questions in person, by telephone, email or post. 
 
This document is intended to supply original and additional planning information in one booklet to accompany a planning application and to assist in the assessment of the application. 
 
It is not intended that this document be a full Environmental Impact Assessment. This is a small scale project with a total proposed capacity of 2.5MW (including the previously consented wind turbine), 
and is therefore less than 5MW in scale and less than 5 wind turbines in total which are the levels at which the EIA (Scotland) Regulation Circular 15/99, Annex A15 suggests an Environmental Impact 
Assessment will be required. 
 
 
2. The Proposal 
 
A single wind turbine was consented at the Myreton site in February 2008. This document accompanies a planning application for the installation of an additional two, three bladed horizontal axis wind 
turbines. The application has been based on Enercon E48, 800kW wind turbines. The proposed wind turbines will be on two different tower heights, one will be on a 55m tower and one will be on a 65m 
tower. They will both have 48m rotor diameters.  
 
There will also be a small enclosure located close to the base of each of the turbines. The exact dimensions of this enclosure will be provided once planning permission is granted and a grid connection 
survey has been completed by the local electricity distributor, Scottish Hydro Electric Power Distribution Plc (SHEPD). An approximate expected specification of this enclosure is provided in Appendix A. 
The enclosures will house a small transformer, associated switchgear and electrical protection equipment. The turbine enclosure and grid connection point would be connected by underground cabling. 
 
 
3. Necessity for Additional Wind Turbines 
 
Single wind turbine projects are always proportionally more expensive than multi turbine sites. At multi turbine sites, the infrastructure costs are shared between the returns of several wind turbines. The 
installation of two additional wind turbines at the Myreton site will not require any significant further outlay in grid connection or access construction. These tasks are expected to be the most expensive 
additional infrastructure at this site.  

Most schemes involving a single, sub-MW wind turbine connect to the nearest 11kV network with few upgrades required. However, a grid connection study for the consented wind turbine found that in this 
case, 11kV lines were not capable of accepting the full output of the wind turbine without extensive reinforcement. The connection point would therefore have to be to the nearest 33kV lines, 1.5km to the 
west. This will involve 1.3km of overhead cabling and 200m of underground cabling which has added considerably to the project costs. This new 1.5km line will also be 33KV line which is more expensive 
then 11KV line.  

Other factors, such as the falling value of the pound against the euro, have also affected the economic feasibility of the project.  

The application for two additional wind turbines is a viable method of improving this situation, thus allowing the possibility of a small locally owned wind power scheme at Myreton to become a reality. 
Although relatively small in comparison to the large wind farms developed by multinational corporations, this small locally owned wind farm would contribute towards the UK government’s target of 20% of 
the UK’s power generation capacity from renewable sources by 2020.  
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4. Turbine Options 
 
The consented wind turbine on the site is for a single Enercon E44, 900kw wind turbine, on a 55m tower with a 44m rotor diameter. The additional turbines, as with the consented wind turbine, will be 
either E48 800kW wind turbines or E44 900kW wind turbines. This application is based on two Enercon E48 wind turbines, with the final decision upon which turbine will be most suitable for the site to be 
determined from the results of wind monitoring at the site , which is currently being undertaken. If wind monitoring shows that E44 wind turbines will be more suitable for the site, a planning amendment will 
be applied for, for the additional two turbines. This will involve a reduction in blade tip height for both turbines and it is anticipated that an amendment such as this will not encounter any opposition if 
proven necessary.  
 
Although most modern wind turbines used in wind farms are of the 1.5 – 2.5MW size, smaller turbines have been suggested at the Myreton site as they are more suitable in size and scale for the site and 
surrounding area. Enercon wind turbines have been chosen as they have the advantage of being gearless, which reduces the levels of mechanical noise generated. Enercon are also one of the few 
manufacturers who sell small numbers of turbines in one order. As the proposal for this site is for two turbines, this was an important consideration.  
 
The additional turbines proposed at this site are the same make and model as the single turbine currently being installed at Balnamoon on the opposite side of the valley to the south west the site. The 
cumulative impact of this turbine has been modelled into the photomontages included in section 9.2 of this document.  
 
 
5. Site Description 
 
Myreton is situated near the town of Keith in Moray, Scotland , and has a total area of approximately 230 acres. The land where the consented wind turbine will be installed and the additional wind turbines 
are proposed is farmland on the South-Western Side of Lurg Hill. The site is owned and farmed by a local land owner Clive Streeter and his wife.  
 
The site of the proposed wind turbines is at an altitude of 230m and is 10.5km from the coast. The land surrounding the site is undulating farmland and is scattered with rural properties and villages. The 
closest main road to the site is the B9018 which is 950m to the west of the site and runs from north to south. A high voltage electricity line also runs from north to south, 1200m to the west of the nearest 
proposed wind turbine.  
 
Much of the area surrounding the turbines is forest. This will act as a visual barrier, which will noticeably reduce the visual impact of the turbines, particularly from much of the north easterly and north 
westerly directions.  
 
The land at Myreton is not within a flood plain or flood warning area.  
 
 
6. Turbine Locations 
 
Generally the greater the elevation of a wind turbine the larger its output will be. This is due to higher wind speeds at greater elevations where there are fewer obstacles and the air is further from the 
ground, which reduces frictional losses.    
 
In the case of the Myreton project, the ideal location for the consented wind turbine from an output perspective would have been on the very top of Lurg Hill. Although this was initially proposed, the LPA 
suggested that they would prefer not to have a wind turbine in this location, as Lurg Hill is not located in a ‘Preferred Area of Search’ for wind energy development, and the visual impact of the turbine 
would be considered too great. Following further consultation with Moray Council a suitable location for the consented wind turbine was agreed upon, and is shown in Figure 1 overleaf.  
 
Likewise, although it would seem ideal to position the proposed additional wind turbines higher up on Lurg Hill, it is very unlikely that Moray Council would support such a scheme. The two additional 
turbines have therefore been positioned at either the same or a lower altitude as the consented turbine, taking this into account. The final selected layout has been discussed with Moray Council and can 
be seen in Figure 1.  
 
The base of turbine 2 will be 20m lower then that of the other two turbines, and therefore will have a higher tower to improve its yield. Its blade tip height, although taller, will remain at a lower altitude than 
the other turbines.   
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6.1 Site Location 
 

 
Figure 1: Proposed Turbine Locations.  
 

Turbine 1  
NJ 50169, 56775 

 

Turbine 2  
NJ 49956, 56849 

 

Consented Wind Turbine 
NJ 50118, 56999 
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6.2 Site Layout  
 
The two additional Enercon E48 wind turbines will each be situated approximately 230m south of the consented wind turbine. Turbine 1 will be located south of the consented turbine at the same altitude 
on Lurg Hill. Turbine 2 will be located south east of the consented turbine, with an altitude approximately 20m lower. 
 

 
 
Figure 2: Site Layout: The areas outlined in blue represent the land owned by the applicant, Myreton Renewable Energy Ltd.  

Consented Wind Turbine 
Enercon E44, 55m Tower 

 NJ 50118, 56999 
 

Turbine 2 
Enercon E48, 65m Tower 

NJ 49956, 56849  

Turbine 1  
Enercon E48, 55m Tower 

NJ 50169, 56775  

Boundary of Land 
Owned by Myreton 

Renewable Energy Ltd 
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6.3 Site Plan 

 
Figure 3: Site Plan: Showing new proposed access track, modifications and extensions to existing forest track, crane hard standing pads and turbine foundation outlines.  

Consented Turbine 

Turbine 1 
Turbine 2 

Access Track 
Constructed for 
Consented Turbine     
(4m wide) 

Myreton Land Boundary 

Temporary Crane 
Hard Standing Pad 

Forest Track 

New Track Extension 

50m 

Access Track 
Constructed for 
Consented Turbine     
(4m wide) 

New Track Extension 
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7. Turbine Information 
 
The wind turbine model proposed for the additional wind turbines at Myreton is the Enercon E48, 800kW, three bladed turbine. The E48 is a direct drive variable speed wind turbine. The blades rotate in a 
clockwise direction and mounted to a tear drop shaped hub supported by a tubular steel tower.  
 
The direct drive and grid connection systems of the E48 allow the export grid frequency to be maintained at variable rotor speeds. Unlike a conventional wind turbine that has a fairly consistent rotor 
speed of around of 35 – 40 rpm in order to maintain generator speed at 1500rpm, the E48 operates at lower variable rotor speeds of 16 – 30rpm. The rotor speed is dependent upon wind speed, rotating 
slowly at low wind speeds and increasing in velocity as the wind speed increases. An onboard computer analyses the wind speed and varies the pitch of the blades accordingly. This process optimises 
the area of the blade exposed to the wind and therefore the rotational speed and is termed ‘optimising the tip speed ratio’. The tip speed ratio is the ratio of wind speed to rotor tip speed. It is important to 
optimise this ratio as optimal energy generation occurs at a specific tip speed ratio.  
 
The term direct drive refers to the link between the rotor hub and the generator. The rotor hub of an E48 is directly connected to the annular generator without the necessity of a gear box. The generator 
therefore rotates at the same low, variable speed as the blades and rotor meaning that the whole set up contains no high speed mechanical or electrical parts. The lack of gearbox and high speed 
generator reduces the wind turbines overall noise output.  
 
The variable speed nature of the E48 increases the efficiency of the wind turbine and its reduced rotational speed reduces the necessary maintenance. The generator in an Enercon E48 wind turbine will 
rotate fewer times in 15 years than the generator in a conventional wind turbine will in 6 months.  
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7.1 Turbine Specification  
 

 

 
Table 1: Enercon E48 Technical Specification 

 
 
A more detailed technical specification of the proposed wind turbine is provided in Appendicies B and C. Further technical information on this machine is available on request.     
 
 
 
 
 
 
 
 

General  
Rated Power 800 kW 
Hub Height 55 and 65 m 
 
Rotor 
Rotor diameter 48 m 
Swept area 1810  m2 

Power regulation Pitch 

RPM Variable, 16 – 32 rpm 
Cut in wind speed 2.5 m/s 
Cut out wind speed 28 -34 m/s 
Nominal output at Approx. 13 m/s 
Survival wind speed 59.5 m/s 
 
Blades 
Blade length 22.8 m 
Blade Material  GRP (epoxy) 
Lightning protection Included 
 
Generator 
Manufacturer Enercon 
Nominal Power 800kW 
Type Synchronous, direct drive ring generator 
 
Tower 
Type Tubular 
Length 54 and 64m 
Sections Three parts, each up to 21m  
Base Diameter 3.74 m 
Top Diameter 1.48 m 
Material  Steel 
Colour White 
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7.2 Dimensions 

                      
 

                        Figure 4: Enercon E48 800kW 
 

Tower Height:  Turbine 1 = 55m 
   Turbine 2 = 65m 

Rotor Diameter = 48m 

The proposed wind turbines will have maximum blade tip 
heights of 79m and 89m. The grid connection electronics will be 
housed in one small GRP building located next to the base of 
the consented turbine and the grid connection itself will be via a 
combination of overhead and underground cabling. Full details 
of the grid connection can be found in Section 7.3 of this report.  
 
The turbine blades and tower will be off white in colour as 
shown Figure 4. The base of the tower will be painted in 
concentric green bands. The lower darkest green band will be 
6m high, the other bands will then be 3m high, reducing in 
shade as they rise. 
 
Weights and dimensions along with the technical drawings of 
the E48 wind turbines on 55m and 65m towers are given in 
Appendix C.  



Additional Myreton Wind Turbines 

 

11 

7.3 Grid Connection  
 
The grid connection of the two additional wind turbines will be relatively straight forward due to the infrastructure in place for the grid connection of the consented wind turbine. A summary of this grid 
connection is outlined below.  
 
7.3.1 Grid Connection of Consented Wind Turbine 
 
An offer to provide an electricity connection for the consented turbine was provided by Scottish Hydro Electric Power Distribution PLC (SHEPD) in June 2008. Since then, the offer has been accepted by 
Myreton Renewable Energy Ltd, and the initial works on this connection have begun.  
 
Although initially it was thought that the more suitable connection point would be to the 11KV line to the south of the site, it was later found that this would require significant upgrading and reinforcement 
of the lines to accommodate the proposed wind turbine. SHEPD therefore determined that a more appropriate connection option would be to connect to the Keith/Cullen 33kV overhead line to the west.  
 
This will involve the design and construction of approximately 1500m of 33kV circuit including 200m of insulated underground cable and 1300m of overhead lines crossing the B9081 road and existing 
11kV overhead line at Nethertown. A low voltage ground mounted 33,000/400 volt transformer will be located close to the wind turbine, and will be sized to suit the maximum output of the single turbine. 
This will be contained within a small GRP enclosure next to the base of the wind turbine. The proposed route for this new grid connection can be seen on the grid layout diagram in Figure 5 below. The 
exact layout of this route may be changed slightly by SHEPD during their design process. Any changes will be submitted to join this application as soon as they are proposed.  
 

 
Figure 5: Grid Connection Route for Consented Wind Turbine. 

33kVA Overhead Grid 
Connection Line 

Keith/Cullen 
33kV Line 

Connection Point 

33kVA New Underground 
Grid Connection Lines for 
Proposed Turbines 

Consented Turbine 
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7.3.2 Grid Connection of the Additional Wind Turbines 
 
If granted planning permission, the two additional wind turbines on the Myreton site will be connected to the grid via the newly constructed 33kV circuit which connects to the Keith/Cullen 33kV line 
approximately 1500m to the west. A newly installed central substation containing SHEPD’s switch gear and associated grid connection electronics will form the connection point for all three turbines on 
the site. This will be located close to the base of the consented wind turbine and will be in the form of a small GRP building approximately 2m x 3m x 2.5m in size. An example plan of an enclosure such 
as this is given in Appendix A.   
 
From this central substation, the individual turbines will be connected via high voltage underground cabling. Each turbine will contain a 33,000/400 volt transformer in the base of its tower, supplied by the 
manufacturer, Enercon. This will transform the output voltage of the generator within the turbine from 400V to 33KV. The power will then be fed, via the underground cabling back to the central substation, 
and then on into the grid. Any mains services such as water pipes, electricity lines or gas mains that lie in the path of this cable route will be altered appropriately and with the consent of the companies 
involved, causing minimal disruption to services.  
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8. Construction and Maintenance  
 
8.1 Access Route 
 

 
Figure 6: Access Route Highlighted in Blue.  

Access to the site will be from the south. Enercon, the wind turbine 
manufacture, will take responsibility for the delivery of the turbine up to 
the beginning of the access track to the site on the B9018. They have 
no issues with the delivery route as they have already done an access 
study for the delivery of the Enercon E48 at the Balnamoon site another 
site on the same road and found there to be no access problems up to 
that point.  
 
The access track from the B9018 to the turbine sites will be constructed 
partly as a new track over open farmland and partly by the modification 
of an existing forest track. Much of this track will be completed as part of 
the construction work for the consented turbine and, following the 
conditions set out in the planning permission granted (Ref: 
02/01102/FUL), access track plans and information have been sent to 
the Transport Manager within Moray Council for approval.  
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8.2 Site Access 
 
The access track from the B9018 road to the site of the turbines will have already been completed as part of the construction work for the consented wind turbine. The final plans of this route have been 
submitted to the Moray Council Transport Officer, Mr Gordon Holland, for his approval. An explanation of this access route has been included within this document as several additions will required to 
access the sites of the two proposed additional turbines.  
 
The first length of the access track, leading from the B9018, will involve the construction of a straight section of track travelling diagonally to the north east joining the B9018 road and the existing access 
track leading to Nethertown. This first section can be clearly seen in red in Figure 3. The access route will then follow an existing access track before peeling off south through open farmland and then 
joining up with an existing forest track on the Myreton site. The point at which this join will occur is highlighted on the map in Figure 7. Two additional sections of access track will need to be constructed to 
allow access to the sites of the two proposed wind turbines. These are from the forest track to the site of the Turbine 2 and from the crane hard standing of the consented turbine back to the forest track 
towards Turbine 1. These new proposed track extensions are marked in Figure 7.  
 
The construction of the access track will involve 2 different construction methods. These methods are described below. These cover the construction of new access track and the modification of existing 
access track. The only place that will require the modification of existing forest track for this application will be the section of forest track leading to turbine 1. The other sections of forest track will have 
already been modified for the delivery and installation of the consented turbine.  
 
 
 

 
Figure 7: OS Map of Access Track to Wind Turbines from B9018.  

 
 
 
 
 
 
 
 
 
 

Beginning of 
Existing Forest 
Track Photograph 1 

Photograph 2 

Photograph 3 

Photograph 4 

Myreton Quarry 

Proposed New 
Track Extensions 

Track in Place for 
Consented Turbine 
Installation 

TURBINE 2 

TURBINE 1 

CONSENTED TURBINE 
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8.2.1 New Access Track Construction Method 
 
1. Over the route of the proposed access track, the surface soil will be removed to a depth of 300mm and to a width of 4m.  
2. Any excess soil will be used to level out the track within the forest to ensure it does not exceed the maximum gradient suggested by Enercon for a loose surface track. 
3. Depending upon ground conditions, a geotextile layer may be laid as the base for the track foundation.  
4. Rough grade hardcore will then be filled to a depth of 350mm and compacted, as shown in Figure 8. This hardcore will be taken from the quarry on the Myreton site highlighted in Figure 7 . 
5. Finally a layer of medium, even grade gravel will be layered to a thickness of 50 -100mm on the surface of the hardcore foundation and compacted to make a hard even surface.  
6. During construction, plate load bearing tests will be carried out to ensure that the necessary bearing capacity is achieved. 
7.  

 

 
Figure 8: Access Track Cross section 

 
 
8.2.2 Existing Forest Track Modification Method 
 
Currently the sections of existing forest track intended for use for this wind turbine scheme are not wide enough and will need modification to bring them up to the specifications necessary for the delivery 
vehicles and cranes involved in the installation procedure. Much of this modification work will have already been undertaken to allow delivery of the consented wind turbine but several sections of the 
forest track will also need upgrading for the delivery of the two proposed additional wind turbines. A track with a useful carriageway width of four metres is needed for the delivery of the turbines. The 
following allowances have therefore been made for track widening where it is needed: 
 
1. The vegetation either side of the track will be cut back by the necessary amount to provide a minimum track width of 4m.  
2. The top of the existing track will be scraped to remove vegetation where necessary. 
3. Rough grade hardcore will then be filled either side of the track to a depth of 350mm. 
4. A layer of medium, even grade hardcore will then be spread and compacted to a depth of 100mm over the entire new track surface.  
5. Where the bends are encountered in the main track, the areas around these will need to be extended for access and trees cut to suit requirements.  
6. Where the crane hard standing pads are needed the vegetation will be cleared and the area will be filled with stone compacted in layers.  
 
The photographs below show sections of the existing forest track at different locations along its length. Each photograph is taken facing the route out of the forest. The locations at which these 
photographs were taken are shown in Figure 7 . Photographs 2, 3 and 4 show sections of access track that the turbines will be delivered on, these sections will have already been modified and improved 
for the installation of the consented turbine. Photograph 1 shows the only section of forest track that will need modification for the delivery of the two proposed additional turbines. 
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Photograph 1: Adjacent to Site of Turbine 1. 
 

 
 
The width of the lane at the point marked is 3.6m. A slight widening of 0.2m at each side of the 
lane will be needed here. The vegetation will also need trimming back.  
 
This section of track will need upgrading for the delivery and installation of the two additional 
proposed wind turbines.  
 
 
 
 
 

 
 
 
Photograph 2: Forest Track Leading to Take of for Access Track to Consented Turbine. 
 

 
 
The width of the lane at his section of the track is 3.5m. Here 0.25m will need to be added to the 
track on each side which as can be seen, will easily be possible and will require the clearance of 
some small plants and shrubs.  
 
This section of track will have already been upgraded for the delivery of the consented wind 
turbine. 
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Photograph 3: Forest Track Past Quarry. 
 

 
 
The quarry shown in this photograph will be used for hardcore for track building. The dip in the 
track next to the quarry may need slight infilling to reduce the gradient of the track for the delivery 
lorries.  
 
This section of track will have already been upgraded for the delivery of the consented wind 
turbine. 
 
 
 
 
 
 
 

Photograph 4:  Corner of Forest Track where new Track will join. 
 

 
 
The new access track over the open farm land is proposed to join the existing forest track at this 
corner. This is shown in the site plan in Figure 3. The existing forest track will be upgraded 
allowing improved access to the upper section of the forest during logging. 
 
This section of track will have already been upgraded for the delivery of the consented wind 
turbine. 
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8.3 Foundation Details 
 
Exact foundation details are to be confirmed, and will depend on a detailed, post planning ground condition survey which will be undertaken by a civil engineer. The safety and security of the wind turbines 
is paramount, and the foundations will be constructed to ensure the long-term stability of the wind turbine. The foundations will be below the surface, and the land above will be restored to the current land 
quality. 
 
The foundations will be circular in shape and typically have dimensions of 12.6m x 1m. They will be constructed of reinforced concrete and will be hidden 2m below ground level. The visible base showing 
above ground level will be circular and approximately 5.5m in diameter standing proud for about 0.2m. The base of the tower will attach to steel fixtures set into this and is 3.5m in diameter. A likely 
foundations specification is shown in Figure 9 .   
 
 
 
 
 
 
 
 
 
 

 
     
 

 
 
 

Figure 9: Standard Foundation of Enercon E48 (cross section) 
 
      
 
 
 
 
 
 
 
 
 
 

12.6m 

1m 

5.5m 

1.6m 

3.5m 
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8.4 Foundation Construction 
 
 
Although the exact foundation design depends on ground conditions, below are the basic measures taken for a wind turbine foundation construction.  
 
The type of foundation is a gravity foundation. 
A suitable size hole is excavated until firm ground is reached. 
Shuttering is placed around the edge of the hole. 
A layer of hardcore is filled to roughly 0.15m and then compacted. 
A thin layer of concrete 0.2m thick is then added to the hole.          
Engineers enter the hole and fix the rebar, creating a nest of steel bars. (Figure 10) 
The base of the turbine called the ‘can’ is added and attached to the rebar in the correct position. 
The rebar is placed with stresses in mind and acts to reinforce the position of the can, which will then hold the tower. 
The hole is filled with concrete up to the specified depth of the base plate . (Figure 11) 
More shuttering is then put in place for the visible base, and the concrete is then filled to ground level. 
This leaves the suitable base protruding from the concrete foundation for attachment of the turbine tower. (Figure 12) 
 
 

 
 

  Figure 10 

 

 
 

    Figure 11 

 

 
 

     Figure 12 

 
Delivery and pouring of the concrete will occur in two stages over a 48 hour period. The foundations will then be left for one month before the turbines are installed, to ensure the curing process of the 
concrete is complete. The foundation holes will then be refilled up to the top of the foundation, as shown in Figure 12.  
 
The excavation process of the foundation pits is the only stage of the construction process that produces any waste material. A proportion of the earth and soil dug from the pits will be used to fill over the 
foundation, leaving only a small portion protruding from the ground as shown in Figure 12. The remaining soil will be distributed in a thin layer around each turbine site. If any sub surface deposits which 
need to be removed from the site are unearthed, they will be transported to a local waste transfer depot.  
 
   
 



Additional Myreton Wind Turbines 

        

20 

8.5 Crane Hard Standing 
 
The crane hard standing platform is the key to ensure everything runs smoothly and safely during the construction phase. It will be located slightly above ground level to ensure pooling water causes no 
problems and will be positioned next to the base of each of the wind turbines. The exact locations and relative size of the crane hard standings in comparison to the base of the wind turbines is shown in 
Figure 3. The crane platform will be made of layers of compacted stone and will be 30 meters by 35 meters in size. As well as being vital for the construction cranes, the platform will also be used for 
assembly and storage of materials during the construction phase. The stone pads can be covered over with top soil after construction if required to allow re-growth in the area. 
 
 
8.6 Tree Removal  
 
The site of the proposed wind turbines on the south western side of Lurg Hill is covered in places with small immature coniferous trees of approximately 4-5 inches in diameter at the base and 3-5 meters 
in height. Some of these trees will need to be felled and removed to allow installation of the proposed wind turbines. The main areas of felling will be along the routes of the access track extensions that 
travel from the main access track to the turbines themselves. Other areas that will need felling will be the 13m diameter circles for the foundation pits and the rectangular areas, 30 – 35m for the crane 
hard standing pads. As this forest is a managed forest with a cycle period of approximately 20 years, the felling of this small number of trees is not considered to ecologically significant. This is discussed 
in more detail in Section 12.3, Ecological Impacts. 
 
All measures will be taken to fell as few trees as possible on the site and any that are removed will be collected and dried by the site owner for use in the log boiler central heating system in the farm 
house at Myreton. The use of this wood in Myreton’s own biomass central heating system will be the most environmentally friendly way in ensuring the felled wood is not wasted.  
 
 
8.7 Delivery 
 
Table 2 lists the specifications for the various trailers that will be used to transport the turbine components to the site. Each turbine will come in 9 loads; the 3 blades in separate loads, the three tower 
sections, the hub, the generator and the machine house components. Two types of trailer will be used for the transportation; the nacelle will be transported on a Step Frame trailer and the other parts will 
be transported on an Extendable Flat Bed trailer (depending upon manoeuvrability, in tight spaces a Low Loader trailer or Semi Trailer might be used). These will be towed with a standard flat faced lorry. 
Enercon, the wind turbine manufacturers have produced a document entitled ‘Access Roads and Crane Platforms’ for the E48 turbine. This document is available upon request.  
 
Several of the turbine components and the crane will involve access to the site by abnormal loads. As a result a police escort will be required and an abnormal load certificate will be required. Permission 
from the Police and the Highways department of the local Council will be sought.  
 

Trailer Width (m) Length (m) Height (m) Net Weight lorry (tonnes) 
Step Frame 2.6 9.3 1 14 
Extendable Flat Bed 2.6 14-26 1 23 
Low Loader 2.8 14-22 1 34 
Semi Trailer 2.6 16-24 1 32 

 
Table 2: Specifications of the trailers that will be used to transport the  turbines 

 
The foundations will be steel reinforced concrete structures, the exact dimensions of which will be determined by a ground conditions survey performed once planning permission is received. The steel for 
the foundations will come on one flat bed lorry and will be assembled on site and fitted into the foundation excavations. Each foundation will require roughly 120 m3 of concrete, which will require between 
14 and 16 concrete ready mix deliveries. 
 
The proposed turbines will not be permanently manned. Once the turbines are commissioned the only vehicles visiting the site will be those of a small maintenance crew. These visits will take place 
between 2 and 4 times each year and they will arri ve in an ordinary sized van. Any large, replacement parts would be delivered by lorry. 
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8.9 Turbine Installation 
 
Installation of the E48 wind turbines will require two cranes, one large and one small. The construction will begin by securing the lower of the three tower sections to the foundation. The other two tower 
sections will then be added and secured. The large crane will then lift the nacelle into place onto the top of the tower. The rotor and blades will be assembled on the ground using both cranes to 
manoeuvre the parts into position. The large crane will then lift the rotor assembly into place so it can be attached to the turbine nacelle in one piece. This installation phase will take 2 -3 days per turbine 
depending upon weather conditions.  
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9. Visual Impact 
 
Visual impact is usually a key factor when planning authorities decide on wind turbine schemes. Unlike most other impacts, it cannot be quantified to prove it will not be an issue, as it is highly subjective. 
Visual impact assessments such as Zone of Visual Influence (ZVI) calculations and photomontages are therefore often one of the most important parts of a planning application. 
 
An important consideration for the Myreton site is the Enercon E44 (which may be changed to an Enercon E48 depending upon the wind data recorded) wind turbine which has already been granted 
planning permission on the site. There will therefore be a total of 3 wind turbines at Myreton and the following visual impact assessments take this into account.  
 
 
9.1 Zone of Visual Influence 
 
The ZVI diagrams were constructed in a specialist wind farm design software Windfarm©, developed by ReSoft Ltd. This tool is used to assess the visibility of the proposed wind turbines within a 
specified radius of their location. The process involves mapping the terrain around the site in three dimensions. Details of the software are on the ReSoft Ltd website, www.resoft.co.uk 
 
The software uses the contours and features of the land to create a 3D topographical map of the area surrounding the turbines. ‘Zone of Visual Influence’ calculations can then be made highlighting the 
areas where different parts of the turbines will be visible. 
 
Figure 13: Shows the locations from where the top half of the towers are visible. 
Figure 14: Shows the locations from where the nacelles (hubs) are visible. 
Figure 15: Shows the locations from where the blade tips will be visible, when at maximum height. 
 
The three ZVI diagrams show the areas from which the different parts of the Myreton wind turbines will be visible within a 7.5km radius of the site. These areas are shaded in different colours each of 
which corresponds to the number of turbines that will be visible. The green areas represent areas where all three turbines will be visible, the red areas represent areas where only two turbines will be 
visible and the blue areas represent areas where only one of the turbines will be visible. Due to the undulating topography of the region, the turbine will not be visible from much of the surrounding area, 
especially from areas to the north east and north west of the turbine site.  
 
Houses and groups of trees on the map have been given an estimated height of 8m, creating an exclusion zone behind them where the turbine is not visible. In reality some of these structures will be 
larger than this, creating larger areas where the view of the turbine will be obstructed. Smaller visual barriers, such as hedges and fences, have not been included in the ZVI calculations, resulting in other 
areas where the turbine will be less visible than shown in the study. 
 
 
 
 
 
 
 
 
 



Additional Myreton Wind Turbines 

        

23 

Zone of Visual Influence: Top Half of Tower 
 

 
 
Figure 13: Maps with ZVI, showing the areas from where the top half of the towers will be visible.
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Zone of Visual Influence: Nacelle 
 

  
 
Figure 14: Maps with ZVI, showing the areas from where the nacelles will be visible.
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Zone of Visual Influence: Blade Tips 
 

  
 
Figure 15: Maps with ZVI, showing the areas from where the blade tips will be visible. 
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9.2 Photomontages 
 
Photomontages have been constructed to demonstrate how the wind turbines will look at their proposed location from various viewpoints around the site .  
 
PPS 22 section 5.20, Page 61 states that “Local planning authorities, during pre-application discussion should agree with developers how the pho tomontages and/or the computer generated wire frame 
views should be prepared. These should be prepared at an appropriate scale and resolution, distance from site and the horizontal angle of view should be stated on each image”. Although this is not 
specified in Planning Advice Note (PAN) 45, it was still thought to be appropriate. Jim Martin of Moray Council was written to on 12th September 2008 and was presented with 7 additional photomontage 
locations, in addition to the 6 that were previously taken for the earlier planning application. He responded by stating that these additional locations were suitable and that he would not be recommending 
any additional locations. The 13 photomontage locations are shown in Figure 16.  
 

 
Figure 16: Viewpoint locations of photomontages. 

Wind Turbines 

Balnamoon 
Wind Turbine 
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The photomontages were constructed in the specialist wind farm design software, Windfarm©, developed by ReSoft Ltd. The process involves mapping the terrain around the site in three dimensions 
using the contours of the land. A wire frame map is matched up with photos taken near the proposed location. The software then superimposes wind turbines onto the photo indicating how they will look 
from the various photomontage locations. The three wind turbines all have slightly different dimensions, as specified in section 7.2, and further minor changes as described in section 4 may take place 
following analysis of wind monitoring results.  
 
In assessing the visual acceptability of the turbines a number of other factors should also be considered. Primarily it is important to remember that almost without exception, the effects are completely 
reversible and have only a limited duration. The landscape and visual effects of the wind turbine are to a degree subjective, and cannot be absolutely defined. To many people the presence of a wind 
turbine is a beautiful sight, representing function and sustainable energy in an attractive form irrespective of the effects on the landscape or views. Whilst the reverse may also be true, it is important to 
retain an objective outlook. 
 
The photographs used were all taken using a digital camera with an included angle of 49.5 degrees corrected to include the Earths curvature.  
 
The wind turbine at Balnamoon, which is currently being installed, is another Enercon E48, this time on a 50m tower. It was taken into account when creating the following photomontages. This was to 
help model the cumulative impact of the wind turbine schemes from different locations within the surrounding area. The Balnamoon wind turbine can be seen in photomontages V7 and V11.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                 
                                                                         
 
 
 
 
                    
 
 
 
 
     
      

Existing view 

Predicted view 
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Location: V1 Minor Road near Westertown 
Grid Reference: NJ 51038, 55735 
View Direction: 320° 
Altitude: 166m 
Distance to nearest turbine: 1360m 
Height of Camera: 2m 
Date: October 2008 
Turbine Visibility: 3 Turbines, Blades and Towers  
Included Angle: 49.5° 

Comments: 
 
Taken from a minor road to the south east of the site, this is a view of the 
turbines that not many people will encounter. This is the second closest 
photomontage location and the turbines are clearly visible. The tallest of the 
turbines to the left of the photomontage is partially obstructed from view by the 
hill.  
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Location: V2 White Hill 
Grid Reference: NJ 53220, 54033 
View Direction: 310° 
Altitude: 170m 
Distance to nearest turbine: 4100m 
Height of Camera: 2m 
Date: January 2007 
Turbine Visibility: 3 Turbines, Blades and Towers 
Included Angle: 49.5° 

Comments: 
 
This photomontage provides an unobstructed view of the turbines from a 
small country lane to the south east of the site. Although the lane is at times 
closer to the wind turbines, this location was chosen because if the 
photomontage had been taken further down the lane, closer to the wind 
turbines; the trees in the foreground would have blocked the view of the 
turbines.  
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Location: V3 Knock Hill 
Grid Reference: NJ 52756, 55611 
View Direction: 295° 
Altitude: 214m 
Distance to nearest turbine: 2850m 
Height of Camera: 2m 
Date: January 2007 
Turbine Visibility: 3 Turbines, Blades and Towers 
Included Angle: 49.5° 

Comments: 
 
Taken on the western side of Knock Hill this photomontage reveals a 
reasonably unobstructed view of the two additional proposed wind turbines. 
The consented turbine  is slightly more obstructed from view by Lurg Hill but 
its full rotor is still visible. On most other public roads to the east of the site, 
the turbines will not be visible as Knock Hill will be obstructing their view. 
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Location: V4 Near Myreside 
Grid Reference: NJ 48344, 57337 
View Direction: 105° 
Altitude: 202m 
Distance to nearest turbine: 1780m 
Height of Camera: 2m 
Date: January 2007 
Turbine Visibility: 3 Turbines, Blades and Towers Included Angle: 49.5° 

Comments: 
 
A full view of all three turbines can be seen from this viewpoint location which 
is located opposite the site on the other side of the valley. The track seen in 
the photomontage is a private driveway and to the rear of this location is a 
large forest, Aultmore, which will obstruct the views of the turbines from 
further to the west.  
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Location: V5 Grange Crossroads on the B9018 
Grid Reference: NJ 47936, 54575 
View Direction: 42° 
Altitude: 132m 
Distance to nearest turbine: 3050m 
Height of Camera: 2m 
Date: January 2007 
Turbine Visibility: 3 Turbines, Blades and Towers 
Included Angle: 49.5° 

Comments: 
 
At this viewpoint location, the photomontage had to be taken from the right 
hand verge of the road as the views of the turbines were obstructed by the 
trees on the left hand verge. All three turbines are visible from this location.  
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Location: V6 Near Belnamoon 
Grid Reference: NJ 48232, 55011 
View Direction: 45° 
Altitude: 137m 
Distance to nearest turbine: 2540m 
Height of Camera: 2m 
Date: January 2007 
Turbine Visibility: 3 Turbines, Blades and Towers 
Included Angle: 49.5° 

Comments: 
 
A little further north along the road, closer to the turbine than viewpoint V5, the 
views of the turbines are also unobstructed. Due to their relatively small size (in 
comparison to modern large wind farm turbines) and their position more than 
halfway down the side of Lurg Hill, only their rotors break the horizon line which 
considerably reduces their visual impact. .   
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Location: V7 Keith Cemetry 
Grid Reference: NJ 43752, 51281 
View Direction: 48° 
Altitude: 145m 
Distance to turbine: 8350m 
Height of Camera: 3m 
Date: 15th October 2008 
Turbine Visibility: 3 Turbines, Blades 
and Towers Included Angle: 49.5° 

Comments: 
 
Lurg Hill can be seen in the centre of this 
photomontage and the three wind turbines 
located on it are just visible. From this viewpoint 
the turbines appear very small. At 8.35km away, 
this is the furthest viewpoint from the site and 
highlights well that past a distance of several 
kilometres away, the turbines are hardly visible 
at all. The Balnamoon turbine can just be seen to 
the left of the Myreton turbines, where Lurg Hill 
meets the horizon.  
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Location: V8 A95 South of Site 
Grid Reference: NJ 49215, 51453 
View Direction: 9° 
Altitude: 99m 
Distance to turbine: 5420m 
Height of Camera: 2m 
Date: 15th October 2008 
Turbine Visibility: 3 Turbines, Blades 
and Towers Included Angle: 49.5° 

Comments: 
 
This photomontage was taken in a field next to 
the A95, to its north. The actual viewpoint 
location was chosen to ensure the turbines 
would be visible, as they will not be visible from 
most of the A95 due to trees in the foreground 
and the topography of the land. 
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Location: V9 Cornhill 
Grid Reference: NJ 58326, 58259 
View Direction: 260° 
Altitude: 103m 
Distance to turbine: 8300m 
Height of Camera: 2m 
Date: 15th October 2008 
Turbine Visibility: 1 Turbine, Blades only.  
Included Angle: 49.5° 
 

Comments: 
 
At just over 8km from the site, the views of 
the turbines from this viewpoint location will 
be very poor. Even in the close up of the 
photomontage to the right, it can be seen 
that only the rotor of one turbine will be 
faintly visible.   
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Location: V10 Forest at Limehillock 
Grid Reference: NJ 50123, 51999 
View Direction: 0° 
Altitude: 145m 
Distance to turbine: 4800m 
Height of Camera: 2m 
Date: 15th October 2008 
Turbine Visibility: 3 Turbines, Blades and Towers  
Included Angle: 49.5° 

Comments: 
 
Taken from a viewpoint location directly south of the site, the view of the 
turbines is faint at a distance of just under 5km away. As can be seen in the 
ZVI map in figure 15, this viewpoint location is on the very edge of the area 
within which the turbines will be visible. A short distance further south and the 
turbines will not be visible at all due to the topography around Limehillock.  
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Location: V11 Bonnethill 
Grid Reference: NJ 45204, 53089 
View Direction: 52° 
Altitude: 157m 
Distance to turbine: 6070m 
Height of Camera: 2m 
Date: 15th October 2008 
Turbine Visibility: 3 Turbines, Blades and 
Towers Included Angle: 49.5° 

Comments: 
 
This viewpoint location was chosen to 
provide a view of the site from a westerly 
orientation. In reality it is taken in a location 
where very few people will actually pass but 
as the views of the site from much of the 
westerly areas are obstructed, this location 
was thought appropriate. The wind turbine 
at Balnamoon can be seen on the horizon 
to the left of Lurg Hill.   
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Location: V12 Minor Road off B9018 North of Myreton 
Grid Reference: NJ 49428, 60178 
View Direction: 170 
Altitude: 153 
Distance to turbine: 3250m 
Height of Camera: 2m 
Date: 15th October 2008 
Turbine Visibility: £ Turbines, Blades only.  
Included Angle: 49.5° 

Comments: 
 
As demonstrated in the ZVI maps, the visibility of the turbines from the north 
will be very limited due to the local landscape features. This photomontage is 
the only one taken from the north of the site. The rotor of turbine 2 can be 
seen, and the consented turbine and turbine 1 are partially visible. Lurg Hill 
and the forest on it block most of the turbine towers from view.  
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Location: V13 Near Myreton Entrance 
Grid Reference: NJ 48995, 56122 
View Direction: 55° 
Altitude: 150m 
Distance to turbine: 1200m 
Height of Camera: 2m 
Date: 15th October 2008 
Turbine Visibility: 3 Turbines, Blades and Towers 
Included Angle: 49.5° 

Comments: 
 
This photomontage was taken at the closest public point to the proposed 
additional wind turbines, with an unobstructed view. Even from this close 
location, the turbines do not appear too large for the site which may have been 
the case if larger multi megawatt wind turbines were proposed.  
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10. Environmental Benefits 
 
 
The environmental benefits of the proposed wind turbines are as follows: 
 
 
10.1 Turbine Output 
 
 
The Enercon E48 800kW wind turbine has a rated power output of 800kW.  
 
The estimated electricity produced by the site  per year can be calculated using: 
 
Annual production = rated power * load factor * hours per year * no. of Turbines 
 
The annual production of the 2 additional turbines is therefore: 
 
800 * 0.29 * 8760 * 2 = 4,064,640 kWh per year 
 
(The average load factor for wind turbines in the UK is 0.29).  
 
Over the potential lifetime of the 2 turbines (approx 25 years), it is predicted they will generate roughly 101,616,000 kWh of electricity.  
 
This is equivalent to 865 homes being supplied with electricity year after year for 25 years, assuming an average family house uses 4700kWh per year. (http://www.bwea.com/edu/calcs.html) 
 
The load factor used in the above calculation is not site specific and is an estimation of the productivity of the wind turbine using the average load factor for wind turbines in the UK of 0.29. However, the 
proposed site is exceptionally windy and has estimated wind speeds, using the British Wind Energy Association / DTI “NOABL” wind speed database, of 8.6 m/s at 45m height. This data is the result of an 
air flow model that estimates the effect of topography on wind speed. Using this estimated wind speed gives an expected load factor of 0.47. 
 
Using this site specific load factor the potential annual production would be: 
 
800 * 0.47 * 8760 * 2 = 6,587,520 kWh per year. 
 
This gives a potential lifetime output of 164,688,000 kWh of electricity and is equivalent to 1,400 homes being supplied with electricity year after year for at least 25 years. 
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10.2 Estimated Emissions Savings 
 
 
Over 25 years the approximate emissions savings from the additional 2 turbines, using the lower load factor estimate of 0.29, will be at least: 
 
75,756,480 Kg CO2 (Carbon Dioxide) 
 
968,365 Kg SO2 (Sulphur Dioxide) 
 
263,830 Kg NOx (Nitrous Oxides) 
 
(Assuming 1KWh of electricity produces: 0.46Kg of CO2, 0.0059Kg of SO2 and 0.0016Kg of NOx). 
 
The concept of installing wind turbines to provide energy and a local income dove-tails well with EU, UK, Local Authority (Agenda 21) and Planning Advice Note (PAN) 45 policy on developing our 
economy in a sustainable fashion by reducing pollution and emissions of greenhouse gasses, such as Carbon Dioxide (CO2), Sulphur Dioxide (SOx) and Nitrous Oxides (NOx).  
 
 
10.3 Government targets 
 
Renewable energy is an integral part of the Government's longer-term aim of reducing CO2 emissions by 60% by 2050. In 2000 the Government set a target of 10% of electricity supply from renewable 
energy by 2010, and in 2006 announced an aspiration to double that level by 2020. The government held a consultation, in summer 2008, seeking views on how to drive up the use of renewable energy 
in the UK, as part of an overall strategy for tackling climate change and to meet a share of the EU target to source 20% of the EU's energy from renewable sources by 2020. 
 
Planning Advice Note 45 (PAN 45) : Renewable Energy Technologies states “Encouraging more electricity generation from renewable sources is an integral part of both the UK and Scottish Climate 
change Programmes and the Scottish Executive is committed to increasing the amount of renewable energy generated and used in Scotland.” 
 
In order to help deliver the UK Government targets, the Scottish Executive has set ambitious targets that 31% of electricity generated in Scotland should come from renewable sources by 2011 rising to 
50% by 2020.  
 
UK Chancellor Alistair Darling announced in November 2008, in his Pre-Budget report, an extension of the Renewables Obligation (RO) from 2027 to 2037. The Renewables Obligation is a financial 
incentive scheme designed to encourage deployment of renewable energy capacity in the UK, introduced in 2002. RO requires licensed electricity suppliers to source a specific and annually increasing 
percentage of the electricity they supply from renewable sources. 
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11. Economic Benefits 
 
 
The potential economic benefits resulting from this installation are given below: 
 
During the construction phase, jobs in the local area will be created/safe -guarded that relate to mechanical, electrical and civil engineering. In particular the following work will be carried out by local 
contractors from the region: ecological survey, geotechnical investigation, foundation selection, erection of wind mast, crane hard standing and access track construction, Local concrete firms will also 
supply the foundation materials. 
 
During the lifetime of the project, UK engineers will undertake the Operation & Maintenance. 
 
The 'embedded generation’ benefit of this wind turbine project means that the electricity produced by the turbine will be supplied into the local area electrical distribution network rather than being 
massively stepped up in voltage and sent into the high voltage national grid. This results in a reduction of losses in the transformers and long distance power lines and therefore increasing the overall 
transmission efficiency of the renewable electricity generated.   
 
Traditional forms of power generation involve wasting a large amount of the energy available in the primary fuel, such as coal, as heat. Huge quantities of this fuel must be delivered to the power station 
where tonnes of semi toxic ash are produced. By comparison, a wind turbine is rotated by passing naturally occuring energy over a turbine to produce electricity. No fuel is needed and no resource is 
used in the production of this electricity, and none of the energy is wasted.  
 
These wind turbines will help to promote renewable energy locally. Any promotion of the use of renewable energy is beneficial to everyone, as these technologies will be become increasingly popular in 
the future, especially with the desired target of the UK Government to produce 20% of the nations electricity from renewable sources by 2020.                                                                                                                                                                                                                                                                   
 
Many of the benefits of wind energy are strategic, environmental and long term, so are difficult to quantify. Supporting wind energy is part of the government’s policy of ensuring secure, diverse and 
sustainable supplies of energy at competitive prices. 
 
A government consultation paper (DTI, 1999) notes that the damage done to the environment by some methods of making electricity is not reflected in the price to the consumer. This disadvantages clean 
technologies such as wind. Wind has other advantages that are not currently recognized in current electricity pricing. For example wind does not have big future decommissioning costs. It also has the 
advantage of being a generation source that can be used locally, meaning there is less need for a major transmission system. The government paper also estimates the economic benefit of local 
generation to be around 0.5-1p per kWh.  
 
There is no evidence to suggest that the presence of wind turbines affect house prices. A report from the Royal Institute of Chartered Surveyors (RICS) and Oxford Brookes University (P Dent, S Sims, 
Oxford Brookes University, December 2007) found no clear relationship between the proximity of wind farms and property prices. The results indicated that distance from the nearest wind turbine is not a 
significant factor influencing house prices.  
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12. Environmental Impacts 
 
12.1 The Site 
 
The Myreton Site is a relatively small area of land of roughly 230 acres covered in some areas with small immature pine trees. The pine trees on the site are young at approximately 7 years old and a 
small number will need to be removed for the construction of the access track, the foundation pits and the crane hard standings. The areas of pine trees are unlikely to hold any environmental significance 
due to the botanical monopoly the trees have in these areas. The other areas of the Myreton site are open fields used for grazing animals. Again these are thought unlikely to hold any environmental 
significance as they are regularly grazed.  
 
 
12.2 The Development 
 
The development comprises of two wind turbines with 48m diameter rotors. One turbine will have a hub height of 55m and the other turbine will have a hub height of 65m. Another turbine which has 
already received planning permission is also located on the site virtually equidistant from the sites of the two additionally proposed turbines. This is 55m to the hub with a 44m rotor diameter. Each turbine 
will have a permanent footprint of only a 3.5m diameter circle and there will be small electronics enclosures with footprints of approximately 2m x 3m for each turbine. During the construction phase the 
area of ground disturbed for each turbine will be a circle of approximately 13m in diameter for the foundation and a 30m x 35m for the crane hard standing pad.  
 
 
12.3 Ecological Impacts 
 
This document is not intended to be a full EIA of the type that will accompany planning applications for large wind farms and other large scale developments. However, ecological work was undertaken, 
including both research and site surveys as requested by consultees. These are summarised in section 12.4. For a project of this scale a full range of ecological surveys and studies is not appropriate and 
is not included as part of this planning application. Scottish Natural Heritage, the principal ecological consultee were contacted and their comments are explained below.  
 
 
12.4 Scottish Natural Heritage 
 
Jennifer Heatley from SNH was contacted with the details of the proposed project. She responded saying that the most important aspects to look into were landscape issues, bird issues and ecology 
habitats, and she advised on which organisations to contact for biological records covering the site and surrounding area. She suggested that it would be appropriate for an ecologist to undertake a brief 
site assessment of the habitats present to determine what species could be present. A walk over ecological survey of the site was therefore commissioned and was undertaken by RSK Carter Ecological 
Ltd.  
 
Jennifer also provided an advice note that was produced in March 2008. This is entitled ‘Advice Note – Natural Heritage assessment of small scale wind energy projects which do not require formal 
Environmental Impact Assessment (EIA)’. These guidelines were very useful and were used when compiling this document. 
 
 
12.4.1 Landscape  
 
A robust landscape impact assessment was undertaken and the results of this can be seen in the  ZVI maps and photomontages provided in section 9 of this document. The photomontages provide 
predicted views of the turbines from locations around the site from 1200m to 8300m away. As shown in the ZVI maps, the turbines will not be particularly visible from much of the surrounding area due to 
hills to the north, east and south.  
 
 
12.4.2 Birds 
 
Initially it was anticipated that there would be no ecological issues relating to birds at this site due to the relatively small size of the wind turbines proposed, the managed immature pine forest surrounding 
the site not being and ideal habitat for birds and the fact that no issues were raised relating to birds during the initial application for a single wind turbine, which was subsequently granted planning 
permission.  
 
Following correspondence with SNH several ecological organisations were contacted who may hold records as to which bird species may be present in, on or over the site. Since SNH did not hold any 
records themselves, these organisations were contacted independently and their responses, which confirm that impact on birds from the proposed scheme will be minimal, are given below.  
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Forestry Commission Scotland – Biodiversity (Eva Sparreboom, Biodiversity Officer) 
“The only forest under management by Moray Forest District which is near the site is Aultmore forest, which lies at approximately 1km. At present we have no records of any bird species which may be 
present in, on or over the site”. 
 
RSPB – Aberdeen (Ian Francis, NE Scotland Area Manager) 
“I can confirm that we have no useful bird information for the area around the turbines, and the construction of three wind turbines at Myreton is in our opinion unlikely to raise major bird issues”. 
 
North East Biological Records Centre (NESBReC) 
The response from NESBReC is included within the ecological report undertaken for the site. This report was sent in with the planning application and additional copies of the report are available on 
request.  
 
 
12.4.3 Ecology Habitats 
 
Following the advice from SNH a walk over ecological survey of the site was commissioned and was undertaken by RSK Carter Ecological Ltd. This survey included the results of a background data 
search and an extended phase 1 habitat survey. A copy of this report has been included with this planning application and additional copies are available on request.  
 
The general conclusions of the report are listed below: 
 
• There are no conservation areas or nature reserves within 2km of the site. 
• The mono-culture on the site of a young conifer plantation does not provide an ecologically rich environment.  
• There are unlikely to be any long term impacts to the local bird populations. 
• It is expected that with the enforcement of appropriate mitigation, there are unlikely to be any long term residual impacts associated with the proposed development.  
 
 
12.5 Planning Policy 
 
Since this is a small scale project with a total proposed capacity of 2.5MW (including the previously consented wind turbine), it will be less than the 5MW in scale and less than 5 wind turbines in total, 
which are the levels at which the EIA (Scotland) Regulation Circular 15/99, Annex A15 suggests an Environmental Impact Assessment will be required. Planning Advice Note (PAN) 45 also states that an 
EIA is only required if installations for harnessing of wind power for energy production (wind turbines) are likely to generate significant environmental effects. Given the fact the proposal is for three wind 
turbines located on a site with the majority of the access roads already in place, we do not believe the local ecology will be adversely affected by the installation of the proposed wind turbines. 
 
PAN 45 also states ‘Experience indicates that many bird species and their habitats are unaffected by wind turbine developments and the impact of an appropriately designed and located wind farm on the 
local bird life should, in many cases, be minimal.’ Ian Francis, Area Manager for RSPB North East Scotland, confirmed that in their opinion this development is unlikely to raise major bird issues. 
 
Appendix D gives an overview of the effects of turbines on birds. It discusses several studies that have been undertaken relating to bird deaths by wind turbines and provides comparable figures from 
other structures and potential hazards.  
 
PAN 45, paragraph 44, page 14 states that, “Turbine towers are fixed to a concrete foundation whose surface will normally be flush with the surrounding ground. The land area actually used by the 
turbines is therefore very small. On land normally used for agricultural purposes, agricultural use can continue up to the edge of the foundations.” 
 
Again, PPS22 also states that “Evidence also suggests that there is minimal danger to bird life from turbines and that the risk of the collision between moving turbine blades and birds is minimal for both 
migrating birds and for local habitats.” 
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13. Archaeological Impact 
 
We do not believe that the site will hold any archaeological significance due to the fact that it has been used as farmland and managed forestry for years with no interest. Several archaeological 
organisations were contacted for their feedback regarding the additional proposed wind turbines at Myreton. Their responses are detailed below. 
 
 
13.1 Historic Scotland 
 
Historic Scotland was consulted regarding the additional proposed wind turbines at Myreton. A response was received which treated our enquiry as a request for information on the potential scope of any 
Environmental Impact Assessment. As project is below the size threshold at which an EIA is likely to be requested, some of the requests made in this first correspondence with Historic Scotland are 
considered excessive for a proposal of this size and nature. Following further correspondence, they stated that ‘the information provided in the letter you have recently received is just advice that we 
would provide for any scoping request which may,  or may not, require an Environmental Impact Assessment’. Their initial response was therefore seen to be a generic response which they send to the 
developers for all projects of this nature, without considering the size and scale of the development.  
 
In the section of their response entitled ‘Potential Direct Impacts’ they state that “in this case we can inform you that there are no scheduled monuments/listed buildings, historic gardens or designed 
landscapes within your search area’. They also stated that they have no comments to offer at this stage with regard to photomontage locations.  
 
Following additional correspondence, Historic Scotland provided us with a list of the scheduled monuments which lie within a 10km diameter boundary of the site. A map of these and their descriptions is 
provided in Figure 17 overleaf. This map highlights that the closest Scheduled Monument to the site is Deskford Church and Sacrament House and Tower of Deskford which is 4.8km away.  
 
They also suggested that the Aberdeen Archaeological Service should be contacted for detailed information of regional or local importance.   
 
 
13.2 Aberdeen Archaeological Service 
 
Aberdeen Archaeological service was contacted following advice from Historic Scotland. Bruce Mann responded by initially stating that they have no additional requirements to photomontage locations 
other than the ones we have previously provided. There following comments are presented below and have been quoted directly form the response letter received.  
 
“Secondly, with regard to the proposal, I can confirm that I have no reason to object, from an archaeological perspective, to the erection of two further turbines on the site detailed on your 
attached map”. 
 
There are several known archaeological sites within the immediate vicinity (a limekiln, the old farmstead of Loanhead of Myreton etc), which though not a reason to prevent such a 
development, do warrant caution against damage during the construction phase. As long as the turbines and associated infrastructure avoid these sites then I have no issues”. 
 
Following these comments from the Aberdeen Archaeological Service and Historic Scotland, we do not foresee any archaeological issues arising from a project of this scale and nature in 
this location.  
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Figure 17: Scheduled Monuments that lie within a 10km Boundary of the Site.  
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14. Telecommunication / Radar interference 
 
14.1 Telecommunications Interference 
 
Contact has been made with telecommunication companies who have links in the area. These companies were identified by Ofcom and to date there have been no objections.  
 
Wind turbines like all electrical machines produce electromagnetic radiation, which can cause 
interference to other electrical devices. However most turbines and their components comply with the 
European Commission Directive on Electromagnetic Compatibility (89/3360EEC) and the turbine 
should not give rise to any unusual problems.  
 
PPS 22, section 8.64 states that “Provided careful attention is paid to siting, wind turbines should not 
cause any significant problems of electromagnetic interference”.  
 
In Planning Advice Note (PAN) 45, Section 61, page 20 states “Considerable experience has shown 
that when interference with TV reception occurs it is of a predictable nature and can generally be 
alleviated by the installation or modification of a local repeater station or some cable connection”. 
 
The applicant is happy for a baseline TV reception study to be included as planning condition. 
 
 
14.2 Radar Interference 
 
Figure 18 shows the radar interference map for the UK at 80m height. The proposed wind turbines 
have maximum heights of 79m and 89m so this map is the most appropriate in the available sequence. 
The blue areas are those where wind farm developments are likely to interfere with the operational 
infrastructure of NERL (NATS En Route Plc). The yellow areas are those where there remains a 
potential to interfere with this infrastructure.  
 
As can be seen from this map, the proposed wind turbines are unlikely to interfere with any operational 
infrastructure. There are no commercial airports near to the proposed wind turbine development, and 
the CAA were contacted about the proposal to ensure that there will be no interference with any radar 
systems. They replied on the 28th August 2008 and stated that “This Directorate has no observations”. 
 
The MOD were also contacted and they have responded stating that “the MOD has no concerns with 
the proposal as set out in the pro-forma dated 15th August 2008”.  
 

 
 

Figure 18: Radar Interference Map at 80m for Wind Farms 
(http://www.bwea.com/aviation/nats.html) 

 

Myreton Site 



Additional Myreton Wind Turbines 

        

49 

15. Noise 
 
Virtually everything with moving parts will make some sound, and wind turbines are no exception. Well designed wind turbines are generally quiet in operation, and compared to the noise of road traffic, 
trains, aircraft, construction activities and many other sources, the noise from wind turbines is very low. Two potential sources of noise from wind turbines are aerodynamic noise from the blades 
passing through the air as the hub rotates and mechanical noise from the gearbox and generator in the nacelle.  
 
The Enercon E48 wind turbines proposed for use in this project are variable speed and direct drive. The variable speed aspect of their design is explained in more detail in Section 5 but essentially 
reduces the speed of rotation of the blades and therefore lowers the blade tip speed, reducing the aerodynamic noise of the blades passing through the air.  Their direct drive design eliminates the 
need for a gearbox and reduces the generator speed from the usual 1500 rpm (in a standard wind turbine) to the same speed as the rotor (16 – 32 rpm). The mechanical noise output from the 
generator assembly is therefore also substantially reduced. Enercon have confirmed that “their turbines have no tonality”, and when running the noise prediction calculation shown in figure 19, a tonal 
penalty is therefore not included in the calculation. For geared wind turbines, a turbine of 5dB(A) is typically included. The results of an independent noise test on the Enercon E48 wind turbine can be 
seen in Appendix E, confirming that tonality is 0dB(A).  
 
When planning a wind turbine project, careful consideration is given to any noise which might be heard outside nearby houses. Inside, the level is likely to be much lower, even with the windows open. 
Preliminary recommendations from the Wind Turbine Noise Working Group (The Assessment and Rating of Noise from Wind Farms or ETSU-R-97) established by the DTI, are that turbine noise levels 
at the nearest noise sensitive properties should be kept to within 5dB(A) of the existing evening or night time background noise level. This is in line with standard practice for assessment of most 
sources of noise except for transportation and mineral extraction where higher levels are permitted. A fixed lower limit of between 35 and 40dB(A) (day-time)  and 43dB(A) (night-time) may be specified 
when background noise is very low, i.e. less than 30dB(A). 
 
In Planning Advice Note (PAN) 45 states that “well designed wind turbines are generally quiet in operation”. Planning Policy Statement (PPS) 22 states that “experience from mainland Europe has 
shown that there is unlikely to be a significant noise problem for any residential property situated further then 350-400m from the nearest turbine”. In this case the nearest residential property to either 
of the additional turbines is Myreton to the south, which is owned and occupied by the applicant. This is situated approximately 550m from the nearest turbine, so it is anticipated that noise levels at this 
property will not be excessive.  
 
The noise model used by the specialist Windfarm© software for these calculations is based on the ‘Description of Noise Propagation Model Specified by the Danish Statutory Order on Noise from 
Windmills’ (Nr. 304, Dated 14th May 1991) as produced by the Danish Ministry of the Environment National Agency for Environmental Protection. The potential noise impact is assessed by predicting 
the noise that will be produced when the wind is blowing at 10m/s. Details of this calculation are provided in Appendix F.   
 
In 2006 the DTI published a study by Hayes McKenzie which investigated claims that infrasound or low frequency noise emitted by wind turbine generators was causing health effects. The new report 
concluded that there is no evidence of health effects arising from infrasound or low frequency noise generated by wind turbines. Since its publication, this report has been used to evaluate the noise 
from wind farms in the UK. A new comprehensive study, Aerodynamic Modulation of Wind Turbine noise, by Salford University has concluded that the noise phenomenon known as aerodynamic 
modulation (AM) is not an issue for the UK's wind farm fleet. 
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Figure 19: Predicted noise levels for the two proposed wind turbines and the consented wind turbine  

(Wind speed 10m/s at 10m height). 
 

Noise prediction calculations have been made using the Windfarm© software, based on manufacturers information for two Enercon 
E48, 800kW wind turbines and one Enercon E44, 900kW wind turbine (marked in red in Figure 19). Details of the method used in the 
calculation are provided in Appendix F. Six of the closest houses to the proposed wind turbines have been modelled into the 
predicted noise calculation. H7 is a derelict house that has planning permission for conversion into a residential dwelling, but this 
project will be abandoned if the additional wind turbines receive planning permission. This has been confirmed in a signed letter from 
the applicant, written to Douglas Caldwell, an Environmental Health Officer at Moray Council. The sound levels each house can be 
seen in Table 3 opposite, and are put into context in Table 4 .  
 
As previously stated, the relevant legislation, ETSU-R-97, gives a lower limit of 35 - 40dB(A), or an increase of 5dB(A) above existing 
background noise levels. If predicted noise levels had been below the fixed lower limit of 35dB(A), a background noise survey would 
not have been required.  As in this case, houses H3 and H4 have predicted noise levels of between over 40dB(A) a background 
noise survey of the area surrounding the site is being undertaken, at locations agreed with Douglas Caldwell. Initial results indicate 
that noise levels will be within the limits specified in ETSu-R-97.    
 

 
 
Noise at Houses 
 

House 
Number 

House Name Predicted Noise 
Levels db(A) 

H1 Nethertown 37.62 
H2 Over Windyhills 37.75 
H3 Myreton 1 40.41 
H4 Croylet 40.06 
H5 Brambleburn 34.90 
H6 Langley 29.23 
H7 Loanhead 2 52.10 

 
Table 3: Noise levels at the closest houses to the proposed 
wind turbines (wind speed 10m/s at 10m height) 
 
1 Myreton is owned and occupied by the applicant, Mr Clive Streeter 
2 Loanhead is also owned by the applicant, and is derelict  
 
 
 
 

Source/Activity Indicative Noise Level 
dB(A) 

Threshold of hearing 0 
Rural night time background 20-40 
Quiet bedroom 35 

Windfarm at 350m 35-45 
Car at 40mph at 100m 55 
Busy general office 60 
Truck at 30mph at 100m 65 

Pneumatic drill at 7m 95 
Jet aircraft at 250m 105 
Threshold of pain 140 

 
Table 4: Comparative Noise Levels 

(Info taken from Planning Advice Note (PAN) 45, Paragraph 
65, Noise. Indicative Noise Levels, page 21) 
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16. Shadow Flicker 
 
 
What is Shadow Flicker? 
 
Shadow Flicker is an optical effect caused by the intermittent obstruction of a light source by a moving object. The effect occurs naturally in winter when one drives along a road lined with trees or 
telegraph poles. Wind turbines can cause shadow flicker when the shadows of the rotating blades are cast on an observer.  This only occurs when a particular combination of conditions coincide at a 
specific location at a particular time of the day and the year. It occurs when the sun is low in the sky (typically sunset, sunrise and winter afternoons) and shines on a building from behind the rotor. The 
shadows of the turbine blades are cast onto the building, which when viewed through a narrow opening such as a window, causes the phenomenon of shadow flicker.  
 
 What are the effects of Shadow Flicker? 
 
Scientists (Verkuijlen and Westra, Clarke) agree that the flicker frequencies that can cause problems for people such as disorientation or even convulsions lie above 2.5 hertz. Of the 2% of the general 
population who suffer from epilepsy, adverse effects from shadow flicker have only occurred at frequencies above 2.5 – 3 hertz. This is well above the maximum frequency effect from wind turbines 
which is usually less than 1 hertz, and therefore well below that considered to be the cause of nuisance.  
 
Conditions for Shadow Flicker 
 
The chance of an observer being adversely affected by shadow flicker from the proposed wind turbine at any of the nearby properties is very low, because it relies on many factors all happening 
simultaneously. These are listed below: 
 
• The sun would need to be low in the sky. 
• The weather would need to be very clear with no cloud or haze to allow sufficient intensity of the sunlight casting the shadow.  
• The wind would need to be sufficient to turn the turbine. 
• The wind direction would need to be close to parallel to the line between the sun, the turbine and the window.  
• A window of the property would need to be aligned with the sun and turbine with nothing overshadowing it or blocking the direct view of the turbine such as a hedge, trees or another building. 
 
Potential shadow flicker effects are usually limited to properties situated due east or west of the turbines, at close proximity with east or west facing windows. Properties south of the turbines are not 
affected and properties to the north can be mildly affected in the winter months when the sun is low on the horizon, only if the sun light reaches a sufficient intensity.  
 
Research by Clarke, A. D. (1991, A Case of Shadow Flicker/Flashing: Assessment and Solution, Open University, Milton Keynes) has demonstrated that shadow flicker only occurs inside buildings (or 
cars) when flicker appears through a narrow window opening, particularly if the window is the sole source of light. In line with current research, these effects have been shown to generally only occur at 
distances of up to, and no more than 10 blade diameters and in Britain, for properties that lie in the directions from East through to North and West of the turbine. All of the houses surrounding the 
proposed wind turbines at this site are at a distance of over 10 blade diameters away.  
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16.1 Flicker Analysis 
 
A shadow flicker analysis was performed using the Windfarm© software. The 6 closest houses to the proposed wind turbine were each analysed, assuming they had windows that directly faced the 
turbine with no overshadowing or obstructions. The software calculates the maximum potential time that shadow flicker will affect each property. The results are plotted in a summary including total 
hours per year and the maximum duration each day. The map in Figure 20 shows the properties for which a shadow flicker analysis was performed, and Table 5 gives the results of the analysis. Due to 
the fact that none of the houses surrounding the proposed wind turbine site are within 560 meters of the closest turbine, no significant effects from shadow flicker are expected. 
 

 
 

Figure 20: houses that were included in shadow flicker analysis. 
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Results of shadow flicker analysis 
 
 

House Easting Northing 
Width 

(m) 
Depth 

(m) 
Height 

(m) 
Degrees  

From north 
Tilt  

Angle 
Days Per 

Year 
Max Hours 

Per Day 
Mean Hours  

Per Day 
Total  

Hours 
1 349328 857289 1 1 2 117 0 31 0.27 0.21 6.4 
2 349247 856699 1 1 2 78 0 83 0.3 0.21 17.4 
3 349618 856368 1 1 2 44 0 0 0 0 0 
4 350387 856230 1 1 2 335 0 0 0 0 0 
5 351030 856422 1 1 2 295 0 51 0.32 0.23 11.6 
6 351605 856785 1 1 2 274 0 13 0.16 0.12 1.6 

 
Table 5: Shadow flicker results exported from Windfarm©. 

 
 
The property predicted to be most affected by shadow flicker is house 2, with a total of a maximum of 17.4 hours of shadow flicker time each year, and a maximum of around 18 minutes (0.3 hours) on 
any one day. These values are calculated assuming the ‘worst case scenario’ conditions which are discussed earlier. In reality the phenomenon is likely to go largely unnoticed as all these factors must 
be adhered to simultaneously and windy conditions tend to occur more frequently in cloudy weather.  
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17. Wind Monitoring 
 
 
17.1 Wind Monitoring Mast Application 
 
Following the successful application on this site for a single 900kW wind turbine (55m to the hub, 44m rotor diameter) a separate application was submitted for a 50m guyed wind monitoring mast to be 
positioned very close to the site of the consented wind turbine at Grid Ref: NJ 50123, 56918. The reference number of this application was 08/01038/FUL and the Principal Planning Officer who dealt 
with the application was Jim Martin. This wind mast received planning permission on 28th July 2008. It was erected during September 2008 and began recording on the 18th September 2008. The 
location of the mast in relation to the consented and proposed wind turbines can be seen in Figure 21. 
 

 
Figure 21: 50m Anemometer Location  

 
The purpose of this mast is to measure wind speed and wind turbulence over the site. This information will allow the manufacturers of the wind turbines being used, Enercon, to calculate which turbine 
model will be most suitable for the site: The high wind speed E44 or the medium wind speed E48. It is hoped that once this is known, an amendment can be made to the relevant planning application to 
adjust the rotor diameter of the turbine(s) by 4m. The hub heights will not change.  
 
Using the 10 minute averaged data collected from the mast that was available during the compilation of this document, an average wind speed of 6.75m/s was recorded at 50m height. The data used 
to obtain this average was recorded from the 18th September 2008 to the 14th November 2008. Considering the specified hub heights of the proposed turbines are 55 - 65m, this results in a predicted 
wind speed value of approximately 6.9 m/s* at 55m. 
 
*(The value was calculated with Hellmann Equation and takes into account the hub height and a roughness factor. Due to the immature forest on Lurg Hill and the uneven landscape a roughness factor 
of 0.28 was chosen for this site. This corresponds to the roughness factor of territory with uniform distribution of obstacles of 10 to 15m height, like housing estates, small towns, forests, scrubs, small 
fields with scrubs, trees and hedges, defined by ‘Molly’, or the factor for developed territory with stock of trees, a lot of hedges and close properties, defined by ‘Hellmann’.) 
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17.2 Previous Wind Monitoring at the Site 
 
Wind monitoring has already been conducted at the Myreton site over 1 year using a guyed mast with a height of 10m. The anemometer was located at the site NJ 50400, 57100 as can be seen in 
Figure 22 below. The 10m anemometer was located further up the hill as originally it was anticipated that any wind turbine(s) would be located further up the hill to take advantage of the higher wind 
speeds in this location. In practice it was decided by the Moray Council Planning Department that the consented wind turbine should be located further down the hill to reduce its visual impact on the 
surrounding area.  
 

 
Figure 22: Previous 10m Anemometer Location at Myreton Site 

 
 
Hourly values were recorded between November 1995 and  October 1996 (data for April and May in 1996 did not successfully record). The summary of the measuring period including monthly average 
wind speeds and the average wind speed over the whole period is shown in Table 6 below. 
 

Measured data at 10 m height                     
Month Nov-95 Dec-95 Jan-96 Feb-96 Mar-96 Apr-96 May-96 Jun-96 Jul-96 Aug-96 Sep-96 Oct-96 
Average wind speed 
in m/s 6.6 5.2 8.1 6.8 6.9 * * 6.2 4.9 4.4 5.3 * 
Average wind speed  6.04  * data not available         

 
Table 6: Wind Monitoring Averages from 10m Mast.  

 
According to these measurements, an average annual wind speed of 6 m/s can be expected at a height of 10m. Considering the specified hub heights of the proposed turbines are 55 - 65m, this 
results in a predicted wind speed value of approximately 7.9 m/s* at 55m. This is considerably above the UK average. As this anemometer is located approximately 40m further up Lurg Hill than the 
highest of the 3 turbines, this data is taken to be slightly higher then expected for the new site.  
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17.3 Wind Speed Database  
 
In addition to the measured data, estimated wind speeds have been determined using the British Wind Energy Association / DTI “NOABL” wind speed database. The stored data is the result of an air 
flow model that estimates the effect of topography on wind speed. Table 7 below shows the estimated annual average wind speeds for 10m, 25m and 45m height for the kilometre square NJ 50 56 
within which both the consented turbine and turbine 1 are located.  Table 8 shows the estimated annual average wind speeds for 10m, 25m and 45m height for the kilometre square NJ 49 56 within 
which turbine 2 is located.  
 
 

Data from NOABL 1km x 1km resolution 
height in m 10 25 45 
Average wind speed       
year in m/s: 7.2 8.1 8.7 

Table 7: NOABL Wind Speed Data for Consented Turbine and Turbine 1. 
 
 
 

Data from NOABL 1km x 1km resolution 
height in m 10 25 45 
Average wind speed       
year in m/s: 7.0 7.8 8.5 

Table 8: NOABL Wind Speed Data for Turbine 2.  
 

 
An average of these values of 8.6m/s was used in Section 10.1 of this document, ‘Turbine Output’.  
 
The fact that these values are derived from an air flow model which was applied for a resolution of 1km square, and the fact that in this model no local thermally driven winds are considered, the values 
can’t give a highly accurate wind speed assessment [www.bwea.com/noabl]. Even though the measured data is more precise than the modelled data, it cannot give an accurate estimate for the annual 
average wind speed, because no long time fluctuations over years or decades are considered. But by comparing both data sets it can be assumed that the measured data presents a conservative 
estimate for the annual average value of the wind speed. 
 
The wind resource in this area therefore seems to be exceptional and wind turbines located here are likely to produce considerably more electricity for their size, than in many other potential UK sites.  
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Appendix A: Example of an Electronics Enclosure 
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Appendix B: Technical Specification of Enercon E48 Wind Turbine on 55m and 65m Towers 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix B: Enclosure Details 
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Appendix C: Weights and Dimensions and Technical Drawings of E48’s Proposed for use.  
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Appendix D: Effect of Wind Turbines on Birds 
 
 
Research has found that the impact of wind turbines on bird populations is extremely small. Planning Policy Guidance 22 (PPG 22), which deals with planning considerations relating to the 
development of renewable technology, states that “there is minimal danger to bird life from the turbines” [1]  
 
A recent UK study undertaken at the Blyth offshore wind farm found that there was on average 1.34 bird strikes per turbine per year. Scientists in Blyth estimate the average mortality rate from coastal 
onshore wind farms to be 0.75-5.2 birds per turbine per year. This figure is lower in other habitats, such as that of the proposed site with its inland nature. [2] Compared to bird losses to aircraft and 
vehicles, or even transparent windows in buildings these figures are very small. The RSPB has said from its own studies at three wind farms in Wales “the scale of bird strike does not seem to be a 
serious concern”, and the number of birds killed by cars each year has been estimated at over 10million.  
 
According to a report written for the Mammal Society, Britain’s 9 million domestic cats kill around 27 million birds every year [6]. This again shows the negligible effect that wind turbines have on bird 
populations. 
 
Studies into bird deaths have been undertaken comprehensively in the US as well as in the UK. A study commissioned by the US Fish and Wildlife Service, Office of Migratory Bird Management 
reviewed communication tower kill literature published between 1995 and March 2000, and found that less than 100 avian fatalities involving wind turbines in the US had been reported in that time 
period (excepting the highly publicised installation at Altamont pass). [3] Even there, collisions are not common, but they are of extra concern because the species involved are protected by law. 
 
This is insignificant compared to the 4 million to 5 million birds are killed annually in communication tower collisions, and the 98 million birds killed annually by collisions with glass windows in the US. 
[4] A recent estimation by the British Trust for Ornithology estimates around 33 million birds are killed in the same way in the UK. [7] 
 
Birds often collide with high voltage overhead lines, masts, poles, and windows of buildings. They are also killed by cars in the traffic. Birds are seldom bothered by wind turbines, however. Radar 
studies from Tjaereborg in the western part of Denmark, where a 2 megawatt wind turbine with 60 metre rotor diameter is installed, show that birds – by day or night – tend to change their flight route 
some 100-200 metres before the turbine and pass above the turbine at a safe distance. In Denmark there are several examples of birds (falcons) nesting in cages mounted on wind turbine towers.  
 
The proposed site is not in the path of any migratory birds, and even if it was the birds would be well accustomed to man-made structures in the area. Furthermore, bird studies from Yukon, Canada, 
show that migratory birds do not collide with wind turbines. [5] 
 
Given these facts it is thought that the two proposed wind turbines will have a negligible affect on the local bird population. 
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Appendix E: Enercon E48 Independent Noise Assessment   
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Appendix F: Noise Calculation 
 
 

Danish Noise Model 
The noise model included in the noise calculation module is based on "Description of Noise Propagation Model Specified by Danish Statutory Order on Noise from Windmills (Nr. 304, Dated 14 May 
1991)" as produced by The Danish Ministry of the Environment National Agency for Environmental Protection. 
 
Assessment of a Single Turbine 
The noise level at a receiver R (house) at 1.5m above ground level is obtained using the following equation: 
 
 

    [1] 
 

 
Where: 

The source (a wind turbine) is broadcasting noise at Lw a dB(A) re 1 pW; 
 
Lp is the sound pressure level at R in dB (A) re 20 (iPascal); 
 
r is the line of sight distance between source and receiver in metres; terrain height is not included in the calculation; 
 
a is the attenuation coefficient in dB/m. 
 
If Lw a exists as a single broadband sound power level, a = 0.005dB/m. 

 
The Noise Directive also includes a 5dB penalty for the presence of tones in the noise emission of a turbine. By ‘presence’ the Directive means ‘clearly audible’ which, in the more recent nomenclature of 
the new IEA or IEC noise standards, translates to ‘prominent’. Enercon have confirmed that 'our turbines have  no tonality', so no tonal penalty is included in calculations. 
 
The calculations included in this report have been based on Enercon’s 'guaranteed' broadband sound power levels. A safety factor of 1dB(A) has been added to  these levels , in-line with the 
manufacturers recommendations. Octave sound level data, considered to be more accurate, has been measured in independent tests and is available on request. When used in calculations , octave data 
generally gives quieter noise levels at nearby properties. 
 
Results Assessment of Multiple Turbines 
 
Determine Lp(j) for each turbine, where j = 1...m, using equation [1]. The total sound pressure level resulting from all 'm' turbines is then: 
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