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1 Introduction 

 This report presents Supplementary Environmental Information (SEI) in respect of the Landscape and Visual 

Impact Assessment (LVIA) for the proposed Grayside Wind Farm (hereafter referred to as ‘the Development’). 

 This SEI has been prepared in response to the proposed changes to the Development, and details those 

changes to the LVIA, presented in the original Environmental Impact Assessment Report (EIA Report), which 

would arise as a result of the differences between the ‘submitted scheme’ and the ‘revised scheme’.   

 The difference between the submitted scheme and the revised scheme is that the revised scheme removes 

six of the original 21 wind turbine generators (WTGs) to leave a total of 15 WTGs. The six WTGs that are 

proposed to be removed, form the ‘eastern array’ of the submitted scheme, such that the revised scheme 

comprises only the 15 WTGs that make up the ‘western array’. Figure 2 illustrates the revised scheme. 

 The removal of the eastern array would also lead to the removal of the infrastructure associated with these 

WTGs including the access tracks, foundations and crane pads. Other features of the Development, such as 

the size and location of the remaining 15 WTGs and associated infrastructure, remain unchanged between 

the submitted scheme and revised scheme.  

 This SEI considers how the removal of the eastern array would alter the assessment of physical effects, 

effects on landscape character, landscape designations, representative viewpoints and principal visual 

receptors and cumulative effects on all relevant landscape and visual receptors. 

 The SEI should be read in conjunction with the original assessment presented in Chapter 6: LVIA of the EIA 

Report and the original figures presented in Volumes 2b and 2c of the EIA Report. 

 This SEI should also be read in conjunction with the accompanying new and updated figures which support 

the revised assessment. The comparative Zone of Theoretical Visibility (ZTV) maps show theoretical visibility 

of the submitted scheme compared to theoretical visibility of the revised scheme. The maps include a 20km 

radius around the revised scheme, with the exception of Figure 6.6 where a 45km radius is applied. 

 Figure 6.1: Comparative Blade Tip ZTV and Viewpoints; 
 Figure 6.2: Comparative Hub Height ZTV and Viewpoints; 

 Figure 6.3: Comparative Blade Tip ZTV and Landscape Character; 

 Figure 6.4: Comparative Blade Tip ZTV and Landscape Designations; 

 Figure 6.5: Composite Plan with Blade Tip ZTV, Viewpoints, Landscape Character and Landscape 
Designations; 

 Figure 6.6: Cumulative Wind Farms; 

 Figure 6.7: Comparative Blade Tip ZTV with Operational Clyde and Extension; 

 Figure 6.8: Comparative Blade Tip ZTV with Operational Glenkerie; 
 Figure 6.9: Comparative Blade Tip ZTV and Consented Priestgill Variation; 

 Figures 6.10 to 6.36: Comparative Wirelines of LVIA Viewpoints 1 to 27;  

 Figures SEI 6.28b to 6.53b: Cumulative wirelines of LVIA Viewpoints 1 to 27; and 

 Figures SEI 6.5.14a to 6.5.24a: Residential Visual Amenity Assessment Comparative Wirelines. 
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Planning Application 

 An EIA Report was prepared to accompany the application by Grayside WF Ltd (the Applicant), for consent 

to install and operate the Development (Application reference: ECU00003446). The Development comprises 

up to 21 WTGs with a maximum height to blade tip of 200 metres (m) and associated infrastructure, with a 

generation capacity of up to approximately 147 megawatts (MW) and approximately 20 MW of Battery Energy 

Storage System (BESS).  

 As the Development exceeds 50 MW, the Applicant sought consent from the Scottish Ministers under Section 

36 of the Electricity Act 1989, with deemed planning permission under Section 57(2) of the Town and Country 

Planning (Scotland) Act 1997. An Environmental Impact Assessment (EIA) was undertaken in accordance 

with the Electricity Works (Environmental Impact Assessment) (Scotland) Regulations 2017 as amended, and 

the application was made on 31st March 2022. 

Consultation 

 In their letter dated 29th July 2022, NatureScot objected to the Development. The reason for the objection 

was cited as follows: ‘The proposal will have significant adverse effects on the special qualities of the Upper 

Tweeddale National Scenic Area (NSA) such that the objectives of the designation and overall integrity of the 

area would be compromised.’ 

 The letter goes on to state: ‘Our primary reason for objecting to this development relates to the effects of the 

Turbines 16 – 21 on the Special Qualities of the NSA, as set out in paragraphs 3.2 to 3.8 below. In our view, 

these turbines should be removed from the development. Given the nature of the effects resulting from the 

dispersed layout of the proposed development however, there is insufficient information to determine whether 

the removal of these turbines alone would be sufficient to reduce all potentially significant adverse effects on 

the special qualities of the NSA, such that the objectives of the designation and overall integrity of the area 

would not be compromised. The provision of further information, as detailed in paragraph 3.11 below, may 

allow us to revise our position, although our objection will remain in respect of Turbines 16 – 21.’ 

 The conclusion to NatureScot’s assessment set out in paragraphs 3.2 to 3.8 states; ‘To avoid these 

significant adverse effects on the Special Qualities of the Upper Tweeddale NSA, the eastern array 

should be removed from the proposed development.’ It should be noted that the LVIA for the submitted 

scheme assessed the effects on the Special Qualities (SQs) of the National Scenic Area (NSA) as being not 

significant, owing to the minimum separation distance of 6km, the limited extent to which the submitted 

scheme would be theoretically visible across the NSA and the further reduced extents of actual visibility owing 

to extensive tree cover and forestry in parts of the NSA. 

 Paragraph 3.11 requests the following information to enable their reassessment of the effects of the revised 

scheme on the SQs of the NSA ‘ZTVs to 25km for blade tip and nacelle heights for the western array 

only. This will clarify the wider visibility of this group of turbines and indicate those locations from 
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where aviation lights would be seen within the NSA.’ It should be noted that the ZTV is a tool used to 

indicate theoretical visibility and further analysis of this information is required to ascertain the extents of 

actual visibility.  

Response to Consultation 

 The revised scheme removes the eastern array (T16 to T21), as recommended by NatureScot. This leaves 

the 15 WTGs which make up the western array. The following SEI sets out the changes to the assessment 

that would occur as a result of this reduction. Special reference to the reduced effects on the Upper 

Tweeddale NSA is included in the revised assessment below. 

2 Scope of the Supplementary Environmental Information 

 The purpose of this SEI is to present information that is supplementary to that presented in the LVIA, in 

respect to changes to the baseline conditions and changes to the EIA as a result of the revised scheme 

compared to the submitted scheme. This section highlights those parts of the original LVIA that require to be 

updated and those parts which remain largely as originally presented.  

Baseline Condition 

 There have been no notable changes to the baseline conditions of the Study Area since the EIA was 

submitted in March 2022.  

 There have been some changes to the cumulative context, with those of greatest relevance occurring in the 

first 10 to 15km of the Site (Figure 6.6). The consented Glenkerie Extension has been withdrawn and the 

consented Whitelaw Brae Variation is currently under construction. There is also a new application called 

Little Gala to the west of Tinto. The changes to the cumulative context are considered further in the revised 

assessment below. 

Assessment  

 The main focus of this SEI is to present a revised assessment relative to the revised scheme. Chapter 6: 

LVIA of the EIA presented an assessment of the effects of the submitted scheme on the physical elements 

of the landscape, and effects and cumulative effects on landscape character and landscape designations, 

and on representative viewpoints and principal visual receptors. Appendix A6.2 presents a detailed 

assessment of the effects of the submitted scheme on the Special Qualities of the Upper Tweeddale NSA 

and Appendix A6.3 presents a detailed assessment of the effects on the Wild Land Qualities of the Talla – 

Hart Fell Wild Land Area. Appendix A6.4 presents an assessment of the effects of the submitted scheme on 

residential visual amenity and Appendix A6.5 presents an assessment of the effects of the night-time lighting 

on visual receptors.  
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 The removal of the eastern array in the revised scheme requires a revised assessment and cumulative 

assessment of all landscape and visual receptors with potential to undergo significant effects. This is 

presented in this SEI. 

3 LVIA Methodology 

 The LVIA Methodology remains unchanged from that set out in Appendix A6.1 of the ES. 

4 Physical Effects 

Original Assessment 

 In respect of the physical effects on landscape elements, the assessment found effects would be not 

significant in relation to the loss of the rough grass moorland that would result from the construction of the 

submitted scheme. The losses would comprise only a small proportion of a much wider landscape resource 

and would occur in an area where other large scale energy developments occur and where the upland 

landscape has been modified by farming and forestry practices. Rough grass moorland would be relatively 

easy to re-establish either post- construction or post-decommissioning, depending on the short, or long-term 

use of the area.  

Revised Assessment 

 The revised scheme would remove the eastern array and in so doing reduce the overall area of rough grass 

moorland that would be removed, as there would be less track and fewer foundations and crane pads. There 

would still be the loss of rough grass moorland associated with the western array and the magnitude of change 

would remain medium-low and when combined with the medium-low sensitivity, the effect would remain not 

significant in respect of the revised scheme.  

5 Landscape Character 

Original Assessment 

 The LVIA for the submitted scheme assessed the potential effects on landscape character. The assessment 

of effects on landscape character found that significant effects, during the construction and operational 

phases would arise as a result of the submitted scheme within parts of seven of the LCTs / LCAs that occur 

in the Study Area. Those parts of the LCTs that would undergo significant effects are as follows: 

 SLC 9 Broad Valley Upland LCT: Upper Clyde LCA - during operation across the western side of the 
valley;  

 SLC 11 Prominent Isolated Hills LCT: Tinto LCA - during construction and operation across southern 
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and south-eastern parts; 

 SLC 11 Prominent Isolated Hills LCT: Dungavel Hill LCA - during construction and operation across 
eastern parts; 

 SLC 13 Southern Uplands LCT: East of Clyde / Daer LCA- during construction and operation across 
northern parts; 

 SLC 14 Upland Glen LCT: Culter Water LCA - during construction across southern parts and during 
operation across all parts; 

 SLC 14 Upland Glen LCT: Cow Gill LCA - during construction across southern parts and during 
operation across all parts; 

 SBC 4 (i) Broadlaw Group LCT: Southern Uplands with Scattered Forest LCA- during construction and 
operation out to approximately 2 to 3 km to the north-east, east and south-east. 

 These significant effects would extend out to a radius of approximately 5 km to the west, 7 km to the north-

west, and 3 km to the north and east. The effect of the submitted scheme on all other LCTs / LCAs during 

construction and operation would be not significant. 

Revised Assessment 

 The revised assessment of the effects of the revised scheme on landscape character is presented in Table 1 

below. This sets out all the LCTs / LCAs with potential to be significantly affected, along with a summary of 

the original assessment and the revised assessment.  

 Figure 6.3 presents the comparative ZTV between the submitted scheme and revised scheme overlaid onto 

the plan of the LCTs / LCAs in a 20km radius. This helps to highlight where visibility would be removed as a 

result of the removal of the eastern array. The biggest difference occurs where the ridgeline runs from 

Scawdmans Hill (573m AOD) in the north through Culter Fell (748m AOD) and onto Gathersnow Hill (688m 

AOD) in the south. This ridge forms an effective screen largely preventing visibility from extending across the 

Tweed Valley to the east. 

Table 1: Revised Assessment of Effects on Landscape Character 
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Viewpoint 

Distance 

Direction 

Original Assessment Revised Assessment 

SLC 9 Broad 
Valley Upland 
LCT: Upper 
Clyde LCA 

Sensitivity: medium-high – 
northern part / medium – 
southern part 
MoC (construction): medium-low 
– northern part / low – southern 
part 
Significance (construction): not 
significant 
MoC (operation): medium – 
western valley side / medium-
low or low – remaining parts 
Significance (operation): 
significant – western side of 
valley / Not significant – all 
remaining parts 

SLC 9 Broad Valley Upland LCT: Upper Clyde LCA lies on the 
western side of the Site. While the eastern array would be 
visible from parts of this LCA it has a much lesser influence than 
the western array owing to its greater separation distance and 
more limited visibility on account of intervening landform. The 
removal of the eastern array would therefore not change the 
magnitude of change during construction and operation which 
largely relates to the western array.  
This assessment would remain unchanged with not 
significant effects during construction and a localised 
significant effect occurring across the western side of the 
valley during operation. 
 

SLC 11 
Prominent 
Isolated Hills 
LCT: Tinto LCA 

Sensitivity: medium-high 
MoC (construction): medium – 
southern and south-eastern 
parts / no change – northern 
part 
Significance (construction): 
significant – southern and 
south-eastern parts / no effect 
– all remaining parts 
MoC (operation): medium – 
southern and south-eastern 
parts / no change – northern 
part 
Significance (operation): 
significant – southern and 
south-eastern parts / no effect 
– all remaining parts 

SLC 11 Prominent Isolated Hills LCT: Tinto LCA lies on the 
western side of the Site. While the eastern array would be 
visible from parts of this LCA it has a much lesser influence than 
the western array owing to its greater separation distance and 
more limited visibility on account of intervening landform. The 
removal of the eastern array would therefore not change the 
magnitude of change during construction and operation which 
largely relates to the western array.  
This assessment would remain unchanged with localised 
significant effects across southern and south-eastern parts 
during construction and operation and not significant 
effects in all remaining parts during construction and 
operation. 
 

SLC 11 
Prominent 
Isolated Hills 
LCT: Dungavel 
Hill LCA 

Sensitivity: medium-high 
MoC (construction): medium – 
eastern part / no change – all 
remaining parts 
Significance (construction): 
significant – eastern part / no 
effect – all remaining parts 
MoC (operation): medium-high – 
eastern part / no change – all 
remaining parts 
Significance (operation): 
significant – eastern part / no 
effect – all remaining parts  

SLC 11 Prominent Isolated Hills LCT: Dungavel Hill LCA lies on 
the western side of the Site. While the eastern array would be 
visible from parts of this LCA it has a much lesser influence than 
the western array owing to its greater separation distance and 
more limited visibility on account of intervening landform. The 
removal of the eastern array would therefore not change the 
magnitude of change during construction and operation which 
largely relates to the western array.  
This assessment would remain unchanged with localised 
significant effects across eastern parts during construction 
and operation and not significant effects in all remaining 
parts during construction and operation. 
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Viewpoint 

Distance 

Direction 

Original Assessment Revised Assessment 

SLC 13 
Southern 
Uplands LCT: 
East of Clyde / 
Daer LCA 

Sensitivity: medium 
MoC (construction): medium-
high - northern part / medium-
low or low – central and 
southern part 
Significance (construction): 
significant - northern part / not 
significant – all remaining parts 
MoC (operation): medium-high - 
northern part / medium or 
medium-low or low – central 
and southern part 
Significance (operation): 
Significant - northern part / not 
significant – all remaining parts 

The submitted scheme and the revised scheme are both located 
in SLC 13 Southern Uplands LCT: East of Clyde / Daer LCA. 
While the removal of the eastern array would reduce the number 
of WTGs from 21 to 15, there would still be a direct and close 
range influence owing to the WTGs being located in this LCA. 
The magnitude of change over the northern part of the LCA 
would remain medium-high and is prevented from being rated 
high owing to the baseline influence from nearby Clyde and 
Glenkerie wind farms. Clyde Wind Farms would continue to 
reduce the magnitude of change in the central and southern 
parts owing to its location in these parts of the LCA. 
This assessment would remain unchanged with localised 
significant effects across northern parts during 
construction and operation and not significant effects in all 
remaining parts during construction and operation. 
 

SLC 14 Upland 
Glen LCT: 
Culter Water 
LCA 

Sensitivity: medium-high 
MoC (construction): medium – 
southern part / medium-low – 
remaining parts 
Significance (construction): 
significant – southern part / not 
significant – remaining parts 
MoC (operation): medium-high / 
medium 
Significance (operation): 
significant 

SLC 14 Upland Glen LCT: Culter Water LCA lies on the western 
side of the Site. While the eastern array would be visible from 
parts of this LCA it has a much lesser influence than the western 
array owing to its greater separation distance and more limited 
visibility on account of intervening landform. The removal of the 
eastern array would therefore not change the magnitude of 
change during construction and operation which largely relates 
to the western array.  
This assessment would remain unchanged with localised 
significant effects across southern parts during 
construction and not significant effects in all remaining 
parts and significant effects in all parts during operation. 
 

SLC 14 Upland 
Glen LCT: Cow 
Gill LCA 

Sensitivity: medium-high 
MoC (construction): medium – 
southern part / medium-low – 
remaining parts 
Significance (construction): 
significant – southern part / not 
significant – remaining parts 
MoC (operation): medium-high / 
medium 
Significance (operation): 
significant 

SLC 14 Upland Glen LCT: Cow Gill LCA lies to the immediate 
north of the western array. While the eastern array also would 
have an influence on the character of this LCA, the magnitude of 
change relates principally to the close proximity of the WTGs in 
the western array. The removal of the eastern array as part of 
the revised scheme would not change the original assessment, 
as it is more distant and with the extent of visibility reduced by 
intervening landform. The removal of the eastern array would 
therefore not change the magnitude of change during 
construction and operation which largely relates to the western 
array.  
This assessment would remain unchanged with localised 
significant effects across southern parts during 
construction and not significant effects in all remaining 
parts and significant effects in all parts during operation. 
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Viewpoint 

Distance 

Direction 

Original Assessment Revised Assessment 

SBC 4 (i) 
Broadlaw 
Group LCA: 
Southern 
Uplands with 
Scattered 
Forest LCT- 

Sensitivity: medium 
MoC (construction): medium – 2 
to 3km east / medium-low or 
low – remaining parts 
Significance (construction): 
significant – 2 to 3 km east / 
not significant – remaining 
parts 
MoC (operation): medium – 2 to 
3km east / medium-low or low – 
remaining parts 
Significance (operation): 
significant – 2 to 3 km east / 
not significant – remaining 
parts 

SBC 4 (i) Broadlaw Group LCA: Southern Uplands with 
Scattered Forest LCT lies on the eastern side of the Site its 
boundary marked by the north to south ridgeline that passes 
through Culter Fell (748m AOD). The eastern array would sit 
immediately adjacent to the western boundary of this LCT. Its 
removal would reduce the medium magnitude of change in the 
first 2 to 3km to medium-low. Not only would the separation 
distance with the western array be greater than that with the 
removed eastern array, but also the baseline influence from 
operational Glenkerie in this LCT and Clyde Extension to the 
immediate south-west would moderate the effects of the revised 
scheme. The magnitude of change would be reduced from 
medium to medium-low during both the construction and 
operational phase  
This assessment would change owing to a reduced 
magnitude of change and this would lead to the change 
from localised significant effects to no significant effects 
during both operation and construction.  

Landscape Designations and Wild Land Area 

Original Assessment 

 In the original assessment, the submitted scheme was found to have a significant effect on parts of the 

following designated landscapes, although would not significantly affect either SLA as a whole; 

 Upper Clyde Valley and Tinto SLA – during construction and operation across southern and eastern 
parts; 

 Tweedsmuir Uplands SLA – during construction and operation out to approximately 2 to 3 km to the 
north-east, east and south-east. 

 Those parts of the SLAs that would be significantly affected corresponded with those LCAs or parts of LCAs 

that were found to be significantly affected through the assessment of effects on landscape character, 

summarised above. 

 A detailed assessment of the effects on the special qualities of the Upper Tweeddale NSA found that the 

submitted scheme would not give rise to any significant effects. Similarly, the detailed assessment of the 

effects on the perceptual responses experienced in the Talla – Hart Fell WLA, also found that there would be 

no significant effects. 

Revised Assessment 

 The revised assessment of the effects of the revised scheme on landscape designations concurs with the 

findings of the revised assessment of the effects of the revised scheme on landscape character. This means 

that there would be no change to the assessment of significant effects on the southern and eastern parts of 

the Upper Clyde Valley and Tinto SLA during construction and operation – relating to the fact that the closer 
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western array has a greater influence on this designated area to the north-west and west of the Site than the 

eastern array. 

 In respect of the Tweedsmuir SLA, the removal of the eastern array would have the same effect as that 

described above in respect of the corresponding parts of SBC 4 (i) Broadlaw Group LCA: Southern Uplands 

with Scattered Forest LCT, with a reduction in the medium magnitude of change to medium-low and the 

resultant reduction in a localised significant effect to a not significant effect. This assessment is supported by 

the comparative ZTV presented in conjunction with landscape designations in Figure 6.4, where the notable 

reduction in the extents of visibility across the SLA is evident.  

 While the detailed assessment of the potential effects of the submitted scheme on the special qualities of the 

Upper Tweeddale NSA presented in Appendix A6.2 of the ES found there to be no significant effects, the 

potential effects on this designated area has formed the grounds for NatureScot’s objection.  

 A comparative blade tip and hub height ZTV between the submitted scheme and revised scheme have been 

produced across a 20km study area (Figures 6.1 and 6.2). These illustrate how the extents of theoretical 

visibility would be notably reduced across the NSA, removing all visibility from the Tweed Valley and reducing 

the extents and levels on the upper slopes of the surrounding hills to small patches of typically 1 to 5 WTGs. 

The blade tip ZTV of the revised scheme (Figure 6.5) shows how limited the extents of theoretical visibility 

would be across the NSA, with patches across the western slopes of Trahenna Hill on the northern side of 

the valley and patches across the western slopes of Pykestone and other hills on the southern side.  

 The removal of the eastern array would increase the separation distance between the closest turbine and the 

closest boundary of the NSA from where theoretical visibility is shown, from 6 km to 9 km. Viewpoint 10: 

Dreva Craig Hill Fort, Viewpoint 18: Black Meldon and Viewpoint 20: A701 south of Broughton, which are all 

representative of the NSA help to illustrate the reduction in visible extents that would occur, with visibility of 

the construction of the Development during the construction phase and visibility of all WTGs during the 

operational phase being removed. 

 As set out in Table A6.2.1 of Appendix A6.2, the only one of the eight Special Landscape Qualities (SLQs) 

with potential to be affected by the development would be ‘expansive, open hills with panoramic views’, 

although the effect would be indirect owing to visibility from the NSA rather than direct owing to location within 

the NSA. In respect of the revised scheme, the effects on this SLQ would be limited by the limited extents 

and levels of visibility as described in the paragraphs above, and also the baseline presence of the operational 

Clyde Wind Farms and Glenkerie Wind Farm. The cumulative ZTVs in Figures 6.7 and 6.8 show that there is 

already a baseline influence from operational wind farms in those parts of the NSA from which the revised 

scheme would be visible. Furthermore, Glenkerie presents a closer range wind farm to the NSA than the 

revised scheme would. and the 15 additional WTGs of the Development would be seen in the context of a 

much broader extent of Clyde Wind Farm Extension WTGs.  

 The close proximity of the western array to the Clyde Wind Farm Extension means that there would be a 
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closer association with the revised scheme, especially with the removal of the eastern array which was offset 

and closer to the NSA. The WTGs in the western array would appear commensurate with the scale of the 

operational WTGs, such that they would appear as an extension. 

 In summary, the revised scheme would have no direct effects on the NSA or any of its SLQs. In respect of 

the one SLQ which has the potential to be indirectly affected, namely ‘expansive, open hills with panoramic 

views’ the effects would be very limited owing to a combination of low level and contained extents of visibility 

and the baseline influence of closer and larger operational wind farms. 

Viewpoints 

Original Assessment 

 The original assessment of the effects of the Development found that significant effects would occur during 

the construction phase at seven of the 25 viewpoints and during the operational phase at nine of the 25 

viewpoints. The viewpoints significantly affected during the construction and operational phases would all lie 

within a 12 km radius of the Development and would include;  

 Viewpoint 1: Culter Fell; 
 Viewpoint 2: A73 near Wiston; 

 Viewpoint 4: Roberton (only during the operational phase); 

 Viewpoint 6: Tinto; 

 Viewpoint 7: A72-A73 junction; 

 Viewpoint 9: Biggar; 
 Viewpoint 10: Dreva Craig Hill Fort (only during the operational phase); 

 Viewpoint 24: Cow Gill; and 

 Viewpoint 25: Symington. 

 The viewpoints would mostly be affected owing either to their close proximity to the construction works and 

operation of the Development, or their greater sensitivity. There are a number of viewpoints within the 12 km 

which would not be significantly affected and all viewpoints beyond this range would also not be significantly 

affected as a result of the Development. 

 The detailed assessment of the effects of the Development on the representative viewpoints is presented in 

Section 6.8 of Chapter 6: LVIA of the ES. The visualisations for the representative viewpoints are presented 

in Figures 6.28 to 6.53 of Volume 2b of the ES. 

Revised Assessment 

 The revised assessment of the effects of the reduced Development is presented in Table 2 below. This sets 

out all the original LVIA viewpoints with their distance from the closest WTG and the direction of the view 

towards the Development, as well as a summary of the original assessment and the revised assessment.  
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 The revised assessment is accompanied by the following sets of wirelines: 

 Figure 6.10 to 6.36– comparative wirelines; and  

 Figure SEI 6.28b to SEI 6.53b – baseline photographs / cumulative wirelines. 

 These wirelines are supplementary to the original visualisations and have been included in the SEI to 

demonstrate the comparative effect of the original Development and the reduced Development; and the 

reduced Development relative to the updated cumulative context. These figures have been used to inform 

the revised assessment and are referenced in Table 2 below. 

 The key finding of the revised assessment is that the removal of the eastern array leads to a complete removal 

of visibility of WTGs and their construction from the following four viewpoints;  

 Viewpoint 5: A701 South of Badlieu; 

 Viewpoint 10: Dreva Craig Hill Fort; 

 Viewpoint 18: Black Meldon; and 

 Viewpoint 20: A701 south of Broughton. 

 Viewpoints 10, 18 and 20 are all located in the Upper Tweeddale NSA, signifying the extent to which visibility 

would be reduced in this designated area.  

 In addition to these four viewpoints from which visibility would be removed, there are a further five viewpoints 

at which the magnitude of change would be reduced as a result of the reduced Development, namely; 

 Viewpoint 1: Culter Fell; 

 Viewpoint 8: Broad Law; 

 Viewpoint 12: Pykestone Hill; 

 Viewpoint 13: Hart Fell; and  

 Viewpoint 23: Trahenna Hill. 

 These viewpoints are all located to the north, north-east or east of the reduced Development, indicating the 

reduced effect that would occur across these areas to which the eastern array lies closest. Furthermore, 

Viewpoint 23 is located in the Upper Tweeddale NSA and Viewpoint 12 on its southern boundary, while 

Viewpoints 1 and 8 lie within the Tweedsmuir Uplands SLA and Viewpoint 13 in the Talla Hart – Fell WLA. 

The revised assessment shows how the effects on designations and wild land would be reduced through the 

removal of the eastern array. 
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Table 2: Revised Assessment of Representative Viewpoints 

No Viewpoint 

Distance 

Direction 

Original Assessment Revised Assessment 

1 Culter Fell 
 
2.8 / S and 
SW 
 
 

Sensitivity: medium-high 
MoC (construction): high 
Significance (construction): 
significant 
MoC (operation): high 
Significance (operation): 
significant 

Sensitivity: medium-high 
MoC (construction): medium-high 
Significance (construction): significant 
MoC (operation): medium-high 
Significance (operation): significant 
The magnitude of change during construction and 
operation would reduce from high to medium-high. 
The removal of the six eastern array WTGs would 
lead to a notable reduction in the overall horizontal 
extent and also the increase in separation distance 
from the viewpoint from 2.81 km to 3.71 km. The 
remaining western array would be seen to the 
immediate fore of the Clyde Wind Farms and this 
would moderate the effect of these WTGs. 
Reduction in magnitude of change from high to 
medium-high. Effect remains significant. 
 

2 A73 near 
Wiston 
 
4.2 / SE 
 

Sensitivity: medium-high 
MoC (construction): 
medium-high or medium 
Significance (construction): 
significant 
MoC (operation): medium-
high or medium 
Significance (operation): 
significant 

Sensitivity: medium-high 
MoC (construction): medium-high or medium 
Significance (construction): significant 
MoC (operation): medium-high or medium 
Significance (operation): significant 
The magnitude of change during operation and 
construction would remain medium-high (residents 
and walkers and medium (road-users). While four 
WTGs would be removed from this view, T18 and 
T19 are visible only as bade tips and T20 and T21 
as more distant WTGs relative to the western 
array. These removals on the left of the group 
would give rise to a slight reduction in the 
horizontal extent of the development, this change 
would be incremental.  
The assessment would remain unchanged and 
the effect would remain significant. 

3 North of 
Abington 
services 
 
6.2 /NE 

Sensitivity: medium 
MoC (construction): 
medium-low 
Significance (construction): 
not significant 
MoC (operation): medium 
Significance (operation): not 
significant 

Sensitivity: medium 
MoC (construction): medium-low 
Significance (construction): not significant 
MoC (operation): medium 
Significance (operation): not significant  
The magnitude of change during construction 
would remain medium-low and during operation 
would remain medium. While four WTGs would be 
removed from this view, T18, T19 and T20 are 
visible only as blade tips and T17 as a blade. 
These removals on the right of the group would 
give rise to a slight reduction in the horizontal 
extent of the development, although this change 
would be incremental.  
The assessment would remain unchanged and 
the effect would remain not significant. 
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No Viewpoint 

Distance 

Direction 

Original Assessment Revised Assessment 

4 Roberton 
 
4.3 / E 

Sensitivity: medium-high 
MoC (construction): 
medium-low or low 
Significance (construction): 
not significant 
MoC (operation): medium 
Significance (operation): 
significant 

The assessment would remain unchanged and 
the effect would remain significant as the 
(removed) eastern array is not visible from this 
viewpoint. 

5 A701 South of 
Badlieu 
 
6.5 / NNW 

Sensitivity: medium 
MoC (construction): low 
Significance (construction): 
not significant 
MoC (operation): medium-
low 
Significance (operation): not 
significant 

The assessment would change from a not 
significant effect to no effect as the removal of 
the eastern array would remove visibility from 
this viewpoint. 

6 Tinto Hill 
 
6.9 / SE 

Sensitivity: medium-high 
MoC (construction): medium 
Significance (construction): 
significant 
MoC (operation): medium 
Significance (operation): 
significant 

Sensitivity: medium-high 
MoC (construction): medium 
Significance (construction): significant 
MoC (operation): medium 
Significance (operation): significant 
The magnitude of change during construction and 
operation would remain medium. While the 
removal of the eastern array would reduce the 
northern extent of the Development, these WTGs 
are more distant from the viewpoint and have a 
lesser effect than the WTGs in the western array 
which is at 6.90 km. The medium magnitude of 
change relates principally to the prominence of 
these WTGs set on the eastern edge of the Clyde 
Valley and their larger scale compared to the more 
distant Clyde Wind Farm WTGs, such that the 
reduced northern extent would not change the 
assessment. 
The assessment would remain unchanged and 
the effect would remain significant. 

7 A72 - A73 
junction near 
Symington 
 
6.9 / SE 

Sensitivity: medium-high 
MoC (construction): medium 
or medium-low 
Significance (construction): 
significant 
MoC (operation): medium 
Significance (operation): 
significant 

Sensitivity: medium-high 
MoC (construction): medium or medium-low 
Significance (construction): significant 
MoC (operation): medium 
Significance (operation): significant 
The magnitude of change during construction and 
operation would remain medium. While four WTGs 
would be removed from this view, T18 and T19 are 
visible only as blade tips, T20 as a blade and T21 
to below the hub. These removals on the left of the 
group would give rise to a slight reduction in the 
horizontal extent of the development, although this 
change would be incremental and the main effect 
would continue to relate to the presence of the 
western array.  
The assessment would remain unchanged and 
the effect would remain significant. 
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No Viewpoint 

Distance 

Direction 

Original Assessment Revised Assessment 

8 Broad Law 
 
8.8 / WNW 

Sensitivity: medium-high 
MoC (construction): 
medium-low 
Significance (construction): 
not significant 
MoC (operation): medium-
low 
Significance (operation): not 
significant 

Sensitivity: medium-high 
MoC (construction): low 
Significance (construction): not significant 
MoC (operation): low 
Significance (operation): not significant 
The magnitude of change during construction and 
operation would reduce from medium-low to low. 
The eastern array forms the closest and most 
prominent part of the Development seen from this 
viewpoint and its removal increases the separation 
distance from 8.85 km to 13.31 km. The remaining 
western array would be seen to overlap with the 
northern end of the Clyde Wind Farms with the 
WTGs more comparable in scale compared to the 
eastern array which appeared larger.  
The magnitude of change would be reduced 
and the effect would remain not significant. 

9 Biggar 
 
9.4 / S 

Sensitivity: medium-high 
MoC (construction): 
medium-low 
Significance (construction): 
significant 
MoC (operation): medium 
Significance (operation): 
significant 

The assessment would remain unchanged and 
the effect would remain significant as the 
(removed) eastern array is not readily visible 
from this viewpoint. 

10 Dreva Craig 
Hill Fort  
 
11.6 / SW 

Sensitivity: medium-high 
MoC (construction): 
medium-low 
Significance (construction): 
not significant 
MoC (operation): medium 
Significance (operation): 
significant 

The assessment would change from a 
significant effect to no effect as the removal of 
the eastern array would remove visibility from 
this viewpoint. 

11 Mid Rig, 
B7078 near 
M74 
 
11.3 / ENE 

Sensitivity: medium 
MoC (construction): low 
Significance (construction): 
not significant 
MoC (operation): medium-
low 
Significance (operation): not 
significant 

Sensitivity: medium 
MoC (construction): low 
Significance (construction): not significant 
MoC (operation): medium-low 
Significance (operation): not significant 
The magnitude of change during construction 
would remain low and during operation would 
remain medium-low. While the removal of the 
eastern array would reduce the extent and density 
of WTGs on the right of the Development, the 
overall extents would remain broadly the same and 
the loss of the more distant WTGs would have only 
an incremental effect.  
The assessment would remain unchanged and 
the effect would remain not significant. 
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12 Pykestone Hill 
 
12.5 / WSW 

Sensitivity: medium-high 
MoC (construction): 
medium-low 
Significance (construction): 
not significant 
MoC (operation): medium-
low 
Significance (operation): not 
significant 

Sensitivity: medium-high 
MoC (construction): low 
Significance (construction): not significant 
MoC (operation): low 
Significance (operation): not significant 
The magnitude of change during construction and 
operation would reduce from medium-low to low. 
The eastern array forms the closest and most 
prominent part of the Development seen from this 
viewpoint and its removal increases the separation 
distance from 12.46 km to 15.84 km. The 
remaining western array would be seen to overlap 
with the northern end of the Clyde Wind Farms with 
the WTGs more comparable in scale compared to 
the eastern array which appeared larger. 
The magnitude of change would be reduced 
and the effect would remain not significant. 

13 Hart Fell 
 
13.3 / NW 

Sensitivity: medium-high 
MoC (construction): 
medium-low 
Significance (construction): 
not significant 
MoC (operation): medium-
low 
Significance (operation): not 
significant 

Sensitivity: medium-high 
MoC (construction): low 
Significance (construction): not significant 
MoC (operation): low 
Significance (operation): not significant 
The magnitude of change during construction and 
operation would reduce from medium-low to low. 
The eastern array forms the closest and most 
prominent part of the Development seen from this 
viewpoint and its removal practically halves the 
horizontal extent and increases the separation 
distance from 13.34 km to 16.55 km. The 
remaining western array would be seen set behind 
the Clyde Wind Farms with the WTGs more 
comparable in scale compared to the eastern array 
which appeared larger. 
The magnitude of change would be reduced 
and the effect would remain not significant. 

14 Hod's Hill 
SUW 
 
16.3 / N 

Sensitivity: medium 
MoC (construction): low 
Significance (construction): 
not significant 
MoC (operation): low 
Significance (operation): not 
significant 

Sensitivity: medium 
MoC (construction): low 
Significance (construction): not significant 
MoC (operation): low 
Significance (operation): not significant 
The magnitude of change would remain low during 
the construction and operational phase. The 
removal of the eastern array would reduce the 
horizontal extent of the Development. The 
remaining WTGs would be seen to the rear of a 
notable depth of Clyde Wind Farm WTGs and 
appear comparable or smaller in height.  
The magnitude of change would remain low 
and the effect would remain not significant. 
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15 Green 
Lowther 
 
17.2 / NNE 

Sensitivity: medium 
MoC (construction): low 
Significance (construction): 
not significant 
MoC (operation): low 
Significance (operation): not 
significant 

Sensitivity: medium 
MoC (construction): low 
Significance (construction): not significant 
MoC (operation): low 
Significance (operation): not significant 
The magnitude of change would remain low during 
the construction and operational phase. The 
removal of the eastern array would reduce the 
horizontal extent of the Development. The 
remaining WTGs would be seen to the rear of a 
notable depth of Clyde Wind Farm WTGs and 
appear comparable in height.  
The magnitude of change would remain low 
and the effect would remain not significant. 

16 A702, 
Overfingland 
 
19.2 / NNE 

Sensitivity: medium 
MoC (construction): low 
Significance (construction): 
not significant 
MoC (operation): low 
Significance (operation): not 
significant 

Sensitivity: medium 
MoC (construction): low 
Significance (construction): not significant 
MoC (operation): low 
Significance (operation): not significant 
The magnitude of change would remain low during 
the construction and operational phase. The 
removal of the eastern array would reduce the 
horizontal extent of the Development. The 
remaining WTGs would be seen to the rear of a 
notable depth of Clyde Wind Farm WTGs and 
appear comparable or smaller in height.  
The magnitude of change would remain low 
and the effect would remain not significant. 

17 Lesmahagow 
 
20.5 / ESE 

Sensitivity: medium 
MoC (construction): low 
Significance (construction): 
not significant 
MoC (operation): low 
Significance (operation): not 
significant 

Sensitivity: medium 
MoC (construction): low 
Significance (construction): not significant 
MoC (operation): low 
Significance (operation): not significant 
The magnitude of change would remain low during 
the construction and operational phase. While the 
removal of the eastern array would reduce the 
density of the WTGs in the left of the group, this 
change would be incremental and the effect would 
remain largely unchanged. 
The magnitude of change would remain low 
and the effect would remain not significant. 

18 Black Meldon 
 
22.1 / SW 

Sensitivity: medium-high 
MoC (construction): low 
Significance (construction): 
not significant 
MoC (operation): medium-
low 
Significance (operation): not 
significant 

The assessment would change from a not 
significant effect to no effect as the removal of 
the eastern array would remove visibility from 
this viewpoint. 
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19 Black Mount 
 
18.5 / S 

Sensitivity: medium-high 
MoC (construction): low 
Significance (construction): 
not significant 
MoC (operation): medium-
low 
Significance (operation): not 
significant 

Sensitivity: medium-high 
MoC (construction): low 
Significance (construction): not significant 
MoC (operation): medium-low 
Significance (operation): not significant 
The magnitude of change would remain low during 
the construction and operational phase. While the 
removal of the eastern array would reduce the 
horizontal extent of the Development, visibility of 
these WTGs is limited such that it would have only 
an incremental bearing on the assessment.  
The magnitude of change would remain low 
and the effect would remain not significant. 

20 A701 south of 
Broughton 
 
10.1 / SW 

Sensitivity: medium-high 
MoC (construction): low 
Significance (construction): 
not significant 
MoC (operation): medium-
low 
Significance (operation): not 
significant 

The assessment would change from a not 
significant effect to no effect as the removal of 
the eastern array would remove visibility from 
this viewpoint. 

21 Forth 
 
25.6 / SE 

Sensitivity: medium 
MoC (construction): low 
Significance (construction): 
not significant 
MoC (operation): low 
Significance (operation): not 
significant 

Sensitivity: medium 
MoC (construction): low 
Significance (construction): not significant 
MoC (operation): low 
Significance (operation): not significant 
The magnitude of change would remain low during 
the construction and operational phase. While the 
removal of the eastern array would reduce the 
horizontal extent of the Development, visibility of 
these WTGs is limited such that it would have only 
an incremental bearing on the assessment.  
The magnitude of change would remain low 
and the effect would remain not significant. 

22 Queensberry 
 
26.1 / N 

Sensitivity: medium 
MoC (construction): 
negligible 
Significance (construction): 
not significant 
MoC (operation): low 
Significance (operation): not 
significant 

Sensitivity: medium 
MoC (construction): negligible 
Significance (construction): not significant 
MoC (operation): low 
Significance (operation): not significant 
The magnitude of change would remain negligible 
during the construction phase and low during the 
operational phase. The removal of the eastern 
array would reduce the horizontal extent of the 
Development. The remaining WTGs would be 
seen to the rear of a notable depth of Clyde Wind 
Farm WTGs and appear comparable or smaller in 
height.  
The magnitude of change would remain 
negligible or low and the effect would remain 
not significant. 
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23 Trahenna 
 
13.8 / SW 

Sensitivity: medium-high 
MoC (construction): low 
Significance (construction): 
not significant 
MoC (operation): medium-
low 
Significance (operation): not 
significant 

Sensitivity: medium-high 
MoC (construction): low 
Significance (construction): not significant 
MoC (operation): low 
Significance (operation): not significant 
The magnitude of change during operation would 
reduce from medium-low to low. The eastern array 
forms the closest and most prominent part of the 
Development seen from this viewpoint and its 
removal would consolidate the Development to 
one group. The remaining western array would be 
seen set to the fore of the Clyde Wind Farms with 
the WTGs more comparable in scale compared to 
the eastern array which appeared larger. 
The magnitude of change would be reduced 
and the effect would remain not significant. 

24 Cow Gill 
 
0.7 / S and SE 

Sensitivity: medium 
MoC (construction): high 
Significance (construction): 
significant 
MoC (operation): high 
Significance (operation): 
significant 

Sensitivity: medium 
MoC (construction): high 
Significance (construction): significant 
MoC (operation): high 
Significance (operation): significant 
The magnitude of change would remain high for 
both construction and operation. Despite the 
removal of the eastern array, their slightly more 
detached location compared to the especially close 
range of the western array at 0.68km means that 
the western array would continue to form a notable 
effect on this viewpoint.  
The magnitude of change would remain high 
and the effect would remain significant.  

25 Symington 
 
6.5 / SE 

Sensitivity: medium-high or 
medium 
MoC (construction): 
medium-low or low 
Significance (construction): 
not significant 
MoC (operation): medium or 
medium-low 
Significance (operation): 
significant or not 
significant 

Sensitivity: medium-high or medium 
MoC (construction): medium-low or low 
Significance (construction): not significant 
MoC (operation): medium or medium-low 
Significance (operation): significant or not 
significant 
The magnitude of change during construction 
would remain medium-low or low and during 
operation would remain medium or medium-low 
While two WTGs would be removed from this view, 
T20 is only visible only as a blade tip and T21 only 
visible as a blade. While these removals on the left 
of the group would give rise to a slight reduction in 
the horizontal extent of the development, this 
change would be incremental and would not 
change the assessment.  
The assessment would remain unchanged and 
the effect would remain significant. 
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Principal Visual Receptors 

Original Assessment 

 In respect of the principal visual receptors, the only settlements that would be significantly affected during the 

operational phase, would be Biggar, Symington and Roberton. These significant effects would be localised 

within discrete parts of these settlements, in relation to the extent and level of actual visibility, with substantial 

parts not being affected or not being significantly affected. Road-users on the A73 would be significantly 

affected during the operational phase, along open parts in the southern section between Symington and 

Roberton. Also, walkers on the Tinto and Lamington Core Paths would be significantly affected during the 

operational phase, in those more exposed or elevated sections where visibility of the development would 

arise. 

Revised Assessment 

 All of the principal visual receptors that were assessed as undergoing significant effects in respect of the 

submitted scheme are located on the north-western or western side of the Site. This means that they would 

be influenced by the western array more than the eastern array owing to the closer proximity and fuller visibility 

of the former and greater separation and more limited visibility of the latter. The removal of the eastern array 

within the revised scheme would, therefore, not alter the findings of the original assessment which principally 

relate to the influences of the western array. 

Cumulative Assessment 

Original Assessment 

 The most relevant wind farms to the cumulative assessment of the submitted scheme were operational and 

as these formed part of the baseline situation, the assessment of the submitted scheme in addition to the 

cumulative situation was partly covered by the main assessment. This considered all the operational wind 

farms, including the close-range Clyde Wind Farms and Glenkerie Wind Farm. The most notable consented 

wind farms were Glenkerie Extension, which lies approximately 2.5 km to the north-east and Whitelaw Wind 

Farm, which lies approximately 6 km to the south-east. There is also the consented Priestgill Variation Wind 

Farm, at approximately 3 km to the south-west  

 The assessment of cumulative effects on landscape character identified that significant cumulative effects, 

would arise as a result of the addition of the submitted scheme to cumulative Scenario 1, within parts of two 

of the LCAs that occur in the Study Area. Those parts of the LCAs that would undergo significant effects are 

as follows: 

 SLC 11 Prominent Isolated Hills LCT: Dungavel Hill LCA – across the eastern parts; and 

 SBC 4 (i) Broadlaw Group LCA: Southern Uplands with Scattered Forest LCT – in the first 2 to 3 km to 
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the north-east, east and south-east of the Development. 

 The effect of the submitted scheme on all other LCTs and LCAs in respect of the cumulative Scenario 1 and 

Scenario 2 would be not significant. Significant cumulative effects would also arise in the corresponding parts 

of the Upper Clyde and Tinto SLA, and Tweedsmuir SLA, although would not significantly affect either SLA 

as a whole. 

 The assessment of the cumulative effects of the submitted scheme found that no viewpoints would undergo 

significant cumulative effects in respect of either cumulative Scenario 1 or cumulative Scenario 2. In respect 

of the principal visual receptors, the only road that would be affected would be the A73, and only in respect 

of Cumulative Scenario 1. All settlements and no other roads or paths would undergo significant cumulative 

effects. The principal visual receptors which would undergo significant cumulative effects lie within 7 km of 

the Development, making the effects relatively localised. 

Revised Assessment 

 The revised cumulative assessment needs to take into account any relevant changes to the cumulative 

context, as well as the changes from the submitted scheme to the revised scheme. The cumulative context 

remains largely unchanged in that the dominating cumulative influence would be formed by the Clyde Wind 

Farms owing to their close proximity to the Site and the extensive spread of the 206 WTGs across the adjacent 

Southern Uplands. The concentration of operational WTGs at the core of the Study Area draws the focus of 

the cumulative assessment into the first 10 to 15km, where there has been limited change in respect of the 

cumulative context (Figure 6.6). 

 The changes within the first 10 to 15km are the removal of consented Glenkerie Extension, the change in 

status from consented to under construction for Whitelaw Brae Variation and the addition of Little Gala 

application. Consented Priestgill Variation would remain unaltered. The implications of these changes are 

limited, with the removal of consented Glenkerie Extension giving rise to a minor reduction in the Scenario 1 

cumulative context to the immediate north-east of the Site; the change in status of the Whitelaw Brae Variation 

moving it out of the Scenario 1 assessment and into the main assessment; and the introduction of Little Gala 

adding to the Scenario 2 cumulative context to the west of the Site. The additional effect of Little Gala would 

be limited by its location at the western end of the valley between Tinto and Dungavel Hill which would mean 

intervisibility with the revised scheme would be reduced by the screening effect of intervening landform. 

 The presence of the Clyde Wind Farms means that from the south-west through to the south-east, the 

operational WTGs would be seen to the fore of both the submitted and the revised scheme and this existing 

influence would notably moderate the potential cumulative effects. From the north-west round to the north-

east, while the submitted or revised scheme would be seen to the fore and potentially seen to increase the 

extents of wind farm development in this direction, these effects are moderated by the screening effect of 

intervening landform, especially in respect of the revised scheme in which the more prominent eastern array 

is removed. 
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 The removal of the eastern array would generally reduce the potential for significant cumulative effects as the 

revised scheme would comprise one consolidated group of WTGs and not two separate groups as in the 

submitted scheme. The reduction in cumulative effects would occur across the northern through to the eastern 

side of the Site, from where the eastern array has a notable visual influence but would have a limited effect 

across the northern through to the western side of the Site, from where the western array has a notable visual 

influence, and the eastern array has a more limited influence.  

 In respect of effects on landscape character, the significant cumulative effects across the eastern parts of 

SLC 11 Prominent Isolated Hills LCT: Dungavel Hill LCA would remain unaltered by the removal of the eastern 

array, owing to its lesser influence compared to the western array, as described above. The cumulative effects 

on SBC 4 (i) Broadlaw Group LCA: Southern Uplands with Scattered Forest LCT, in the first 2 to 3 km to the 

north-east, east and south-east would not apply in respect of the cumulative assessment of the revised 

scheme, as the eastern array, which is located immediately adjacent to the western boundary of this LCT, 

would be removed in this scheme.  

 In respect of the cumulative effects on road-users on the opens sections of the A73 between Roberton and 

the junction with the A702, significant cumulative effects would remain unaltered. This relates to the fact that 

the significant cumulative effect relates principally to the conjunction of the western array and consented 

Priestgill Variation and not the lesser influence from the eastern array. The removal of the eastern array in 

the revised scheme would mean that the significant cumulative effect would remain unaltered. 

 In summary, the revised scheme would give rise to a reduction in significant cumulative effects, albeit only in 

respect of the close range SBC 4 (i) Broadlaw Group LCA: Southern Uplands with Scattered Forest LCT to 

the east of the Site. The other two significant cumulative effects, on SLC 11 Prominent Isolated Hills LCT: 

Dungavel Hill LCA and sections of the A73 would remain unaltered. Generally, there would be a low 

occurrence of significant cumulative effects owing to the baseline presence and influence of the extensive 

Clyde Wind Farms to the immediate south of the Site and beyond. 

Residential Visual Amenity Assessment 

Original Assessment 

 In Appendix A6.5, the RVAA considered the impact of the submitted scheme on the visual amenity of eleven 

properties within a 2 to 3 km radius. Of the eleven properties, six were assessed as undergoing a significant 

effect while the remaining five were assessed as undergoing a not significant effect. While one of the six 

properties significantly affected, namely Bleakfield, was assessed as undergoing a high magnitude of change, 

it was not found to have reached the threshold at which the effects on residential visual amenity would be 

considered overbearing or overwhelming. 
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Revised Assessment 

 In the revised scheme, the removal of the eastern array would reduce the effects on residential visual amenity 

of the four properties on the eastern side of the Study Area. Comparative wirelines from the 11 properties, 

illustrating the submitted scheme and revised scheme are presented in Figures SEI 6.5.14a to 6.5.24a. In 

respect of the cluster of three properties at the northern end of Coulter Reservoir, the significant effect on 

Waterhead Cottage (east) and Coulter Reservoir Cottage would reduce to not significant and the not 

significant effect on Waterhead Cottage (west) would remain unaltered. The open aspect from this area is 

south-east across Coulter Reservoir which opens up the view towards the eastern array. The removal of the 

eastern array from the revised scheme notably reduces the extent of visibility such that only one or two blades 

would be visible above the ridgeline to the west and seen in the context of the operational Clyde Wind Farms 

WTGs. In respect of the property at Holmshead Water, as visibility comprises only WTGs in the eastern array, 

its removal from the revised scheme means that there would be no effect. 

 In summary, the revised scheme would give rise to a reduction in significant effects on residential visual 

amenity, such that Waterhead Cottage (east) and Coulter Reservoir Cottage, undergoing significant effects 

in respect of the submitted scheme, would be reduced to not significant effects and the not significant effect 

on Holmshead Water would reduce to no effect. This means that in total only four of the 11 properties would 

be significantly affected, and none would reach the RVAA threshold. 

Night-time Assessment 

Original Assessment 

 In Appendix A6.4 of the EIA Report, the visual effect of WTG aviation lighting in respect of the submitted 

scheme was considered from three representative night-time viewpoints. The assessment considered the 

worst-case scenario in terms of assuming that the intensity of lighting experienced at the representative 

viewpoints would be 2,000cd, with an assessment also of the reduced intensity at 200cd that would be 

deployed in clear visibility at a range greater than 5km. The assessment has found that while aviation lighting 

would have an effect on visual receptors at each of the three viewpoints, that these effects would not be 

significant largely owing to a combination of the limited number of hub lights visible, their relatively well 

contained extents and the baseline influence from lighting in the settled valley where the viewpoints are 

located. This assessment is based on the understanding that night-time effects would occur only in respect 

of visual receptors as at night-time the character of the landscape and potential changes owing to the 

Development, cannot be perceived owing to the darkness. 

Revised Assessment 

 As the worst case scenario considered involves all WTGs being lit, the removal of the eastern array would 

reduce the number of lights from 21 to 15. Furthermore, it would remove and reduce visibility of WTG aviation 
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lighting across parts of the Study Area to the north-east of the Site, including substantial parts of the Upper 

Tweeddale NSA. With reference to the hub height ZTV in Figure 6.2, this show that there would be practically 

no visibility of the WTG aviation lighting across the valley areas where the visual receptors such as residents 

and road-users are located. While patches of visibility occur across parts of the higher ground in the NSA, 

there would only be very limited number of walkers to experience such views from these hills at night.  

 In respect of the three night-time viewpoints, which represent the views of residents and road-users in the 

settled areas to the north-east and east of the Site, the effects of the revised scheme would remain largely 

unaltered. This is because it is the closer range and more readily visible western array that would have an 

influence on these receptors and therefore the removal of the eastern array would do little to change the 

original assessment. While there would be some effect on receptors represented by the night-time viewpoints 

at Biggar, Symington and Roberton, these effects would remain not significant, as assessed in respect of the 

submitted scheme.  

 In summary, the revised scheme would not give rise to significant effects in respect of the three night-time 

viewpoints, largely owing to the extent of baseline lighting in the settled parts from where visual receptors 

would typically experience night-time views. 

Summary 

 In March 2022, the planning application for the Development was submitted. In July 2022, NatureScot formally 

objected to the planning application, with the reason being that the Development would have ‘significant 

adverse effects on the special qualities of the Upper Tweeddale National Scenic Area (NSA) such that the 

objectives of the designation and overall integrity of the area would be compromised.’ The comment was 

included in the objection letter that significant adverse effects on the NSA could be avoided through removal 

of the eastern array.   

 In response to this objection, the revised scheme removes the eastern array from the Development. This SEI 

presents an assessment of the effects of the revised scheme and a summary of this revised assessment is 

presented here. The reduction in WTGs from 21 to 15 means that there will be no new significant effects, only 

significant effects remaining, or significant effects being reduced.  

 The effects of the revised scheme on the physical elements of the landscape compared to the effects of the 

submitted scheme would remain not significant. 

 In respect of landscape character, the assessment of significant effects will remain as assessed in respect of 

the submitted scheme, with the exception of the localised significant effect on SBC 4 (i) Broadlaw Group LCA: 

Southern Uplands with Scattered Forest LCT which would be reduced to not significant. This reduction in 

significant effects also applies to the coinciding parts of the Tweedsmuir SLA. There would be no change to 

the assessment of significant effects on the southern and eastern parts of the Upper Clyde Valley and Tinto 
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SLA during construction and operation, and corresponding parts of the LCAs / LCTs it coincides with.  

 The effects of the revised scheme on the Upper Tweeddale NSA would be not significant. The removal of the 

eastern array would notably reduce the extents and levels of visibility across the NSA as these turbines are 

located on the north-east side of the Site, closest to the NSA. The effects on the SLQs would be not significant 

owing to a combination of the separation distance, the limited extents and levels of visibility across the NSA, 

the existing influence from the operational wind farms in those localised parts where visibility would arise and 

the close association between the revised scheme and the adjacent Clyde Wind Farms. 

 The removal of the eastern array in the revised scheme would mean that four viewpoints would lose visibility 

of the Development such that there would be no effect, with three of these viewpoints located in the Upper 

Tweeddale NSA, signifying the extent to which visibility would be reduced in this designated area. In addition 

to these four viewpoints from which visibility would be removed, there are a further five viewpoints at which 

the magnitude of change would be reduced as a result of the reduced Development - all located to the north, 

north-east or east of the reduced Development, indicating the reduced effect that would occur across these 

areas to which the eastern array lies closest. 

 Effects on the remaining representative viewpoints would remain significant owing to the effects of the 

western array. 

 In respect of the effects on Principal Visual Receptors, the removal of the eastern array would not alter the 

assessment of localised significant effects which principally relate to the influence of the western array. 

 The revised scheme would give rise to a reduction in significant cumulative effects, albeit only in respect of 

the close range SBC 4 (i) Broadlaw Group LCA: Southern Uplands with Scattered Forest LCT to the east of 

the Site. The other two significant cumulative effects, on SLC 11 Prominent Isolated Hills LCT: Dungavel Hill 

LCA and sections of the A73 would remain unaltered.  

 The revised scheme would give rise to a reduction in significant effects on residential visual amenity, such 

that significant effects on two properties would be reduced to not significant effects and the not significant 

effect on one property would reduce to no effect. This means that in total only four of the 11 properties would 

be significantly affected, and none would reach the RVAA threshold. 

 The revised scheme would not give rise to significant effects in respect of the three night-time viewpoints, 

largely owing to the extent of baseline lighting in the settled parts from where visual receptors would typically 

experience night-time views. 

 The removal of the eastern array would give rise to a reduction in the magnitude of change from a number of 

receptors, which would lead to the reduction from significant effects to not significant effects or no effect in 

respect of certain landscape and visual receptors. These reductions would occur to the north-east or east of 

the Development which is notable as this is where the sensitive landscape and visual receptors associated 
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with the Upper Tweeddale NSA are located. The western array would still give rise to significant effects 

although these would be contained within a localised area principally to the north-west of the Development. 
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1 INTRODUCTION 

This Outline Biodiversity Enhancement Management Plan (OBEMP) presents an overview of the 
proposed habitat and conservation management that, subject to planning consent, would be 
associated with Grayside Wind Farm, located approximately 1.7 kilometres (km) south of the village 
of Lamington and 5.7 km northeast of Abington, South Lanarkshire.  

This document supersedes the Grayside Wind Farm Environmental Impact Assessment (EIA) 
Report, Volume 3, Appendix 8.3: Outline Habitat Management Plan, published in April 2022. After 
submission of the 2022 EIA Report, the original Development layout was amended, with the 
removal of the ‘eastern array’, which would have the consequence of reducing the number of 
turbines from 21 to 15 (see Grayside Wind Farm Supplementary Environmental Information (SEI) 
Chapter 4: Development Description for details), and reducing the impacts predicted on 
ornithological and ecological features assessed in the 2022 EIA Report. These changes are assessed 
within the SEI Report Chapters 7: Ecology and 8: Ornithology.  The mitigation and enhancement 
measures contained in this OBEMP are therefore reflective of the changes to the Revised 
Development presented in the SEI Report, as well as responding to consultation comments 
received on the application to date.  

The spatial extent of the OBEMP covers the entirety of the area proposed for the Revised 
Development, as shown in SEI Figure A8.1a (the ‘OBEMP Area’). In general, the OBEMP is designed 
to be complimentary to, and expand upon the successful conservation work already taking place 
within the Kingsbeck and Baitlaws Estates, deliver focussed habitat enhancement to benefit key 
ornithological and ecological features, and provide an overall biodiversity net gain compared to 
current conditions within the OBEMP Area, consistent with the recently adopted Scottish 
Government’s National Planning Framework 4 (NPF41).  

The structure of this OBEMP is as follows: 

 A description of the OBEMP Area, baseline ornithology, ecology, peat and soil information, 
and summary of the 2022 EIA Report and SEI conclusions; 

 The Biodiversity Management Group (BMG) description; 

  Aims, Objectives and Management Prescriptions of the OBEMP; 

  Monitoring; and 

  Reporting. 

The focus on particular management for ornithology, ecology and general biodiversity 
enhancement recommended within this OBEMP follows relevant best practice guidance (e.g., SNH 
20162), and is based on consultations and the information presented in the 2022 EIA Report, and 
subsequent SEI Report.  

Mitigation of potential effects on ornithology and ecology due to construction activities would be 
dealt with separately in a Water and Construction Environmental Management Plan (WCEMP; see 

 
1 https://www.gov.scot/publications/national-planning-framework-4/documents/  
2 Scottish Natural Heritage (2016). Planning for Development: What to consider and include in Habitat 
Management Plans. Guidance. Version 2. Available at: https://www.nature.scot/guidance-planning-
development-what-consider-and-include-habitat-management-plans 
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2022 EIA Report Appendix A12.1), which would include a Species Protection Plan and Breeding Bird 
Protection Plan. Therefore, the scope of this OBEMP relates primarily to the operational period, 
albeit some management measures may commence during the construction period, and continue 
through decommissioning, restoration and aftercare phases.  

A final BEMP, which would include detailed management plans, would be agreed with South 
Lanarkshire Council and NatureScot, prior to the commencement of the Revised Development’s 
construction period, should planning consent be granted. 

2 BASELINE CONDITIONS AND EIA REPORT SUMMARY 

2.1 OBEMP Area  

The OBEMP Area lies within the Kingsbeck and Baitlaws Estates and covers an area of 
approximately 1,359ha, centred on National Grid Reference 299800, 628300. It is located 
immediately to the north of the operational Clyde Wind Farms and comprises a series of steep and 
undulating, moorland slopes comprising mosaics of heath, bog and acid grassland habitats. Cowgill 
Upper and Lower reservoirs are also found adjacent to the OBEMP Area.  

Management as part of the final BEMP would take place within the whole OBEMP Area, as shown 
on Figure A8.3a, although in practice would likely extend beyond the OBEMP Area Boundary into 
the wider estates. Individual management prescriptions are likely to be appropriate only within 
some parts of the OBEMP Area, depending on habitat, underlying ground conditions, topography 
and proximity to Revised Development infrastructure, and these would be confirmed upon 
finalisation of the BEMP.   

2.2 Ecology 

The OBEMP Area is predominately a patchwork of unimproved acid grassland, dry dwarf shrub 
heath and blanket bog with numerous transitional zones due to complex OBEMP Area topography 
and aspect. There are also some substantial but widely scattered patches of wet modified bog, wet 
dwarf shrub heath and marshy grassland. Bracken can be extensive in parts of the OBEMP Area, 
particularly on some of the steeper slopes. Woodland is scarce. 

With respect to the National Vegetation Classification (NVC) scheme habitat communities, the 
abundant acid grasslands within the OBEMP Area are predominately comprised of U4 Festuca 
ovina-Agrostis capillaris-Galium saxatile grassland, U5 Nardus stricta-Galium saxatile grassland and 
U6 Juncus squarrosus-Festuca ovina grassland, typical to the area.  

Dry heath within the OBEMP Area is extensive, particularly on steep valley slopes, and varies 
between areas of dense heather or more grassy heaths that historically have been burned and/or 
grazed. The dry heath is for the most part H12 Calluna vulgaris-Vaccinium myrtillus heath. Areas of 
acid grassland and dry heath mosaics are common within the OBEMP Area. 

Blanket bog within the OBEMP Area is dominated by the relatively dry M19 Calluna vulgaris-
Eriophorum vaginatum blanket mire community, however there are also some small areas of M17 
Trichophorum germanicum-Eriophorum vaginatum blanket mire. Wet modified bog within the 
OBEMP Area is a mixture of the M20 Eriophorum vaginatum blanket mire community, dominated 
by cottongrass, likely to have been derived from better quality blanket bog through grazing that 
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has led to the scarcity or absence of heather in the sward; and M25 Molinia caerulea-Potentilla erecta 
mire which may be derived from grazing and burning, both of which can lead to increases of purple 
moor-grass and corresponding decreases of dwarf shrubs. 

Areas of wet heath are all of the M15 Trichophorum germanicum-Erica tetralix wet heath NVC 
community. Marshy grassland within the OBEMP Area is predominately of the M23 Juncus 
effusus/acutiflorus-Galium palustre rush-pasture community. 

Although much of the bog habitat within the OBEMP Area has been modified, blanket bog is 
considered to be of international importance by NatureScot3, and the loss of some potential Annex 
I blanket bog is predicted. Based on the revised Development layout (see SEI Report, Chapter 7: 
Ecology), the permanent direct habitat loss for blanket bog (including wet modified bog) is 
estimated to be 7.8ha, which would increase to 19.5ha when including indirect drainage impacts. 
Temporary direct loss of bog associated with borrow pits and earthworks would come to an extent 
of 6.3ha, which is assumed to be reversible once construction is complete.  

The SEI Report predicted a minor adverse and therefore non-significant effect due to loss of bog 
habitat (reduced from moderate adverse in the 2022 EIA Report because of the reduced wind farm 
footprint).  Although no significant effects are predicted, management measures within this 
OBEMP are designed to enhance bog habitats within the OBEMP Area. No unmitigated significant 
effects were predicted for any other habitats in the 2022 EIA Report or SEI Report, but 
enhancement of other Annex I dwarf shrub heath habitats has also been considered in this OBEMP.  

2.3 Peat and Soils 

The National Soils of Scotland Mapping interactive map4 indicates that the majority of the OBEMP 
Area is underlain by peaty podzols, with a mixture of peaty gleys, and brown forest soils around 
the Cowgill Reservoirs. There are smaller areas of peat and subalpine soils on some of the flatter 
hill summits.  

The Carbon and Peatland 2016 mapping5 indicates a small area of Class 1 peatland6 is present in the 
flatter upland area just to the east of the OBEMP Area, around Hudderstone and Snowgill Hill, with 
Class 47 and 58 and mineral soils predominating across the OBEMP Area (see 2022 EIA Report, 
Figure 13.2). 

Much of the peat is considered shallow and with a shallow acrotelm (mean acrotelm depth being 
2.5 centimetres (cm) – see 2022 EIA Report Appendix A13.2 and Figures 13.1.1 to 13.1.3). The results 

 
3 Artz,  R.R.E.,  Donnelly,  D.,  Andersen,  R.,  Mitchell,  R.,  Chapman,  S.J.,  Smith,  J.,  Smith,  P.,  Cummins,  R.,  
Balana,  B.  and  Cuthbert,  A.  2014. Managing  and  restoring  blanket  bog  to  benefit  biodiversity  and  carbon  
balance  –  a  scoping  study.    Scottish  Natural  Heritage  Commissioned Report No. 562. 
4 Scotland’s Environment. Available at: https://soils.environment.gov.scot/maps/soil-maps/national-soil-map-
of-scotland Accessed on: 11 August 2023. 
5 https://soils.environment.gov.scot/maps/thematic-maps/carbon-and-peatland-2016-map/. Accessed on: 3 

October 2023. 
6 Nationally important carbon-rich soils, deep peat and priority peatland habitat. Areas likely to be of high 
conservation value. 
7 Area unlikely to be associated with peatland habitats or wet and acidic type. Area unlikely to include carbon-
rich soils. 
8  Soil information takes precedence over vegetation data. No peatland habitat recorded. May also include areas 
of bare soil. Soils are carbon-rich and deep peat. 
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of peat probing surveys across the OBEMP Area revealed a dominance of peat depths between 
0.01 – 0.25 m and 0.26 m - 0.5 m. 

There are some pockets of deeper peat on some of the flatter summits, for example at Windgate 
Bank (see EIA Report, Technical Appendix A13.2: Peat Landslide Hazard and Risk Assessment). 
Other areas, particularly steeper slopes, lack peat deposits.  There is no evidence of extensive 
drainage, peat hags or erosion within the OBEMP Area.  

2.4 Ornithology 

Baseline surveys in 2019 and 2020 recorded a range of breeding Schedule 1 raptors, waders and 
black grouse present within and surrounding the OBEMP Area, consistent with results carried out 
in previous years within the local area, and for the adjacent Clyde Wind Farms.  

Black grouse are present at a number of locations across the OBEMP Area, within particular lekking 
areas (see 2022 EIA Report, Figure 8.4).  Most records have been of single males suggesting that 
the local population is relatively small but mobile.  Up to three males were recorded at any lek in 
2019 and 2020.  

The OBEMP Area is host to a healthy number of curlew and snipe breeding territories in the mosaic 
heath and grassland habitats. A small number of golden plovers were also present on the higher 
ground. Common sandpiper, lapwing and oystercatcher are present as breeding species on lower-
lying ground. Ring ouzels were also recorded as breeding within a number of cleuchs across the 
OBEMP Area. 

For all species assessed, construction and operational impacts predicted in the 2022 EIA Report 
would be reduced due to the removal of the eastern array. The following potentially significant 
unmitigated effects were however identified in the SEI Report Chapter 8: Ornithology: 

 During construction, a moderate adverse effect on black grouse due to disturbance to leks; 
and 

 During operation, moderate adverse effects on lekking black grouse, and minor-moderate 
adverse effects on nesting merlin and curlew due to displacement around wind turbines 
and/or substation. 

Whereas mitigation of significant construction effects is dealt with by the Breeding Bird Protection 
Plan, the SEI Report Chapter 8: Ornithology concluded that the operational effects may, at least in 
part, be mitigated by the BEMP, to minimise the likelihood of significant effects.  

2.5 Forestry Grant Scheme Planting 

There are some areas of recent tree planting within the OBEMP Area which are part of a Forestry 
Grant Scheme and outside of the scope of this OBEMP. These are shown on Figure A8.3a. New 
woodland comprises a mixture of conifer (native Scots pine, Norway and Sitka spruce) and mixed 
native broadleaves. These are enclosed by deer fencing.  The OBEMP management practices would 
take into account these areas of woodland.  
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3 BIODIVERSITY MANAGEMENT GROUP 

Grayside Wind Farm Ltd (the Applicant) will invite representatives from Kingsbeck and 
Baitlaws/Maxwell-Stuart estates, the Planning Authority (South Lanarkshire Council), NatureScot 
and Scottish Water to participate with them in a Biodiversity Management Group (BMG). The 
purpose of the BMG will be to oversee the delivery of the BEMP and to review and assess the 
results from ongoing monitoring. The BMG shall have the power to review the terms of the BEMP 
but the Applicant and relevant landowning estate would carry the vote before any proposed BEMP 
changes are taken to South Lanarkshire Council.  

4 AIMS OF THE OBEMP 

In recent years, effort has been made by Kingsbeck and Baitlaws estates to improve management 
practices and enhance habitats for a range of species, using methods that are consistent with the 
aim of working towards maintaining a sustainable level of harvestable red grouse within the 
estates. Both Kingsbeck and Baitlaws estates have dedicated personnel in order to achieve this.  

Most recent counts carried out for the Kingsbeck Estate for example have shown increases in 
breeding success for a range of waders, raptors, grouse and ring ouzel, suggesting the ongoing 
management practices can provide a good foundation on which the OBEMP can be based, 
particularly for ground nesting species.  

Due to the difficult terrain and relative remoteness, the OBEMP Area is on a part of the estate 
which is currently not accessible for suitable conservation management at a level that can be 
achieved in other parts of the estate.  The Revised Development would therefore offer an 
opportunity to provide better access as well as more staff resource to undertake habitat 
enhancement across the OBEMP Area as part of the OBEMP.  

The OBEMP’s Aims have been informed by the following: 

 Results of baseline surveys and impact assessments (see the 2022 EIA Report and SEI 
Report Chapter 7: Ecology and Chapter 8: Ornithology); 

 Current and planned estate management practices; and 

 Relevant policies and guidance, e.g. NPF4, in particular Policy 3: Biodiversity and Policy 5: 
Soils and NatureScot advisory guidance on peatland and carbon-rich soils9 

The Aims of the OBEMP are presented in Table 1 below. 

  

 
9 https://www.nature.scot/doc/advising-peatland-carbon-rich-soils-and-priority-peatland-habitats-
development-management  
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Table 1 :  Ai ms of  the OB EMP 

Aim 1 
Increase habitat quality and overall biodiversity within the OBEMP Area and wider estate 
landholding. 

Aim 2 
Maintain or improve Schedule 1 raptor, black grouse, wader, other Red/Amber listed bird species 
and mountain hare populations. 

Aim 3 Increase resilience to wildfire and flooding within the OBEMP Area and wider estate landholding. 

Aim 4 
Implement a conservation management programme that is consistent with achieving Aims 1 to 3 
whilst producing a sustainable surplus of red grouse on the moorland contained within the 
estate landholding.    

5 OBJECTIVES AND MANAGEMENT PRESCRIPTIONS 

Each of the four Aims outlined in Section 4 require related Objectives which define measurable 
targets to fulfil the Aims. The Objectives have associated Management Prescriptions which detail 
the indicative management works to be implemented to achieve these Aims and Objectives. 

Because of the mosaic nature of habitats across the OBEMP Area, it is considered that the 
formation of ‘management units’ where specific management measures would take place was not 
practical for this OBEMP, and instead, management appropriate to specific habitats and conditions 
across the whole OBEMP Area is more relevant.  

All management would be undertaken in compliance with the relevant legislation and best practice 
by specialists who are appropriately trained, equipped and licensed to undertake the required 
management.    

The management would be designed to be complimentary with the wider estate management plan 
which aims to improve biodiversity within the estates. 

There are broadly three sets of Objectives relating to the planned management methods, which 
can be categorised as: 

1. Moorland Management; 

2. Bracken Control; and 

3. Broadleaved Woodland Coverage.  

The sections below describe the rationale behind the selection of these sets of Objectives, and 
Tables 2 to 4 below present the individual Objectives and associated Management Prescriptions 
which are required to achieve the relevant Aims.  

5.1 Moorland Management 

In general, the main moorland management methods to achieve the Aims and Objectives within 
the OBEMP Area (where appropriate and safe to do so) would be as follows: 
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 Determination of an appropriate programme of muirburn and cutting of heather and 
Molinia;   

  Livestock/grazing management; 

  Deer management; and  

 Vermin control of common mammal predators and birds listed under NatureScot’s general 
licence.  

The majority of the OBEMP Area comprises a mixture of heath, bog and acid grassland 
communities overlain mainly on peaty soils which have an organic surface layer up to 50 cm thick. 
These peaty soils fall within the categorisation of carbon-rich soils covered by NPF4 Policy 5, which 
has the intent “To protect carbon-rich soils, restore peatlands and minimise disturbance to soils from 
development”.  Habitat loss associated with the Revised Development would therefore be 
addressed by suitable moorland management, to improve structure and diversity of habitats on 
carbon-rich soils, and thereby aid in increasing carbon sequestration in these habitats.  

Within the OBEMP Area, the predominance of relatively thin soils and lack of features such as peat 
haggs and gullies or drainage ditches means that options normally considered for peatland 
restoration such as ditch blocking or reprofiling are not applicable.  

Degraded or disturbed carbon-rich soils can still be capable of storing carbon and supporting a 
range of species. Such suboptimal conditions exist within the OBEMP Area, for example where 
habitats are dominated by species such as Molinia, cottongrass or other grasses, and may have 
developed due to historic heavy grazing or repeated burning.  Peatland habitats dominated by 
heather may also be considered as being degraded if they shade and dry the ground layer and 
prevent peat forming species from growing. Moorland management would therefore aim to 
improve the condition and functioning (including carbon sequestration) of particular sub-optimal 
habitats within the OBEMP Area, whilst retaining or increasing the diversity of habitat types, as 
favoured by species such as curlew and black grouse.   

The habitats within the OBEMP Area that would be prioritised for management are those that are 
heather or grass dominated, and of relatively low diversity and structure. Examples are provided 
below. 

5.1.1 Heather Dominated Habitats 

NVC community M19 Calluna vulgaris – Eriophorum vaginatum blanket mire was recorded across 
the OBEMP Area on level or gently sloping ground where it commonly forms mosaics with acid 
grassland. It is represented most commonly in the form of the M19b Empetrum nigrum ssp. nigrum 
sub-community with the bulk of the vegetation consisting of a mixture of heather and hare’s tail 
cottongrass, with occasional blaeberry. Non-sphagnum mosses form deep and extensive carpets, 
and the overall appearance can be similar to dry heath. 

Areas of M19 where heather cover exceeds 75% of the canopy, and other typical mire species such 
as bog mosses or cottongrass are rare or absent, may be largely inactive, and can produce 
conditions that are poor for other plant species due to drying of peat and shading, with little variety 
in habitats for insects or moorland birds.  Grazing pressure can be concentrated on the edges of 
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such areas due to restricted movement through dense heather stands, and there is high 
susceptibility to wildfires.  

The vast majority of the dry heath within the survey area consists of H12 Calluna vulgaris – 
Vaccinium myrtillus heath, dominated by heather with blaeberry also abundant in places. In some 
areas, species poor H9 Calluna vulgaris – Deschampsia flexuosa heath is present which is indicative 
of historic repeat muirburn.  

Moorland management within these bog and heath habitats would aim enhance the diversity of 
vegetation structure and composition, to benefit a wide range of birds and other species, as well 
as increase levels of carbon sequestration within these habitats, and reduce wildfire and flooding 
risks.   

Management would seek to reduce the competitiveness of heather by means such as removing 
the canopy in targeted locations. This would provide some short- term structural diversity and 
create conditions for establishment of bog species. Some areas of tall heather would remain to 
provide a food source during periods of snow, as well as nesting habitats for some species.  

5.1.2 Grass dominated habitats. 

In degraded carbon-rich soil habitats, vegetation may be dominated by graminoids such as Molinia 
or cottongrass, and sphagnum bog mosses are scarce or absent.  With single species dominance 
there is a lack of variation in the height or structure of the vegetation.  There is also limited habitat 
diversity for moorland birds and grouse generally avoid areas where heather is completely absent 
as there is no food source. Molinia dominated swards ignite readily and so there is some risk from 
wildfire, especially in the spring before new growth appears. However the swards do not have high 
fuel loads and fire is likely to pass through quickly, but danger comes if there are adjacent habitats 
with high fuel loads which have potential to ignite.  

Within the OBEMP Area, grass-dominated carbon-rich soil habitats include M15 Scirpus cespitosus 
– Erica tetralix wet heath, or bog where on >0.5 m peat; M25 Molinia caerulea – Potentilla erecta 
mire; and M20 Eriophorum vaginatum blanket mire. 

Management would seek to reduce the dominance of grasses by methods such as cutting to break 
up large tussocks of Molinia, or by grazing management, e.g. by spring and early summer grazing 
when Molinia is nutritious and palatable. 

Dry heaths can undergo a transition to acid grassland as a result of historic heavy grazing or 
reduction in burning management, and this evidenced in parts of the OBEMP Area. Baggaley et al. 
(202110) provide evidence from site-specific studies in Scotland and northern England that this 
transition reduces carbon sequestration and carbon stock within the vegetation and top 15 cm of 
soil. Restoring the most degraded areas of acid grassland to heathland can capture twice the 
carbon levels (Quin et al., 201511), as well as provide a biodiversity benefit, although it is important 

 
10 Baggaley NJ, Britton AJ, Barnes, A., Buckingham S., Holland JP., Lilly A., Pakeman RJ., Rees RM., Taylor A., and 
Yeluripati J. (2021). Understanding carbon sequestration in upland habitats. ClimateXChange. DOI: 
http://dx.doi.org/10.7488/era/1021  
11 Quin SLO, Artz RRE, Coupar AM, Woodin SJ. (2015). Calluna vulgaris-dominated upland heathland sequesters 
more CO2 annually than grass-dominated upland heathland. Sci Total Environ. 2015;505:740-7. 
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for a number of bird species that a mosaic of habitats, including better quality acid grasslands, are 
retained within the OBEMP Area.   

Grazing would be managed to maintain bog and heath habitats and avoid significant loss of 
biomass (and carbon), but burning or cutting management may be needed to optimise heather 
growth phases. Livestock would be kept at suitable stocking rates for bog/heath/acid grassland 
mosaic habitats, and at suitable times of year, following best practice guidance, e.g. NatureScot 
(SNH, 201412), FAS (201713).    

Table 2 :  Objecti ves  1 . 1  t o  1 . 5:  Moo rland  Man ag ement .  

Objective 1.1 
Maintain, enhance or create a diverse mosaic habitat of heath, bog and grassland within the 
OBEMP Area that is suitable for breeding Schedule 1 raptors, waders, black grouse and ring 
ouzel. 

Objective 1.2 
Increase the structural diversity, floristic diversity and carbon sequestration of carbon-rich 
soil habitats.  

Objective 1.3 Manage wildfire risk and safeguard the extent of suitable moorland habitats. 

Objective 1.4 
Maintain or increase numbers and productivity of breeding pairs of Schedule 1 raptors, 
waders, black grouse, ring ouzel and mountain hare within the OBEMP Area.  

Onjective 1.5 
Increase and maintain red grouse numbers and productivity using methods consistent with 
all BEMP Aims and Objectives.  

 

Prescription 1.1 

Map and evaluate the current extent and suitability of habitats for ground-nesting raptors, 
waders, black grouse and ring ouzel within the OBEMP Area, based on appropriate 
evaluation criteria and guidance (e.g. Hen Harrier Project bog and grassland habitat 
scorecards14; Hardey et al. 201315). 

Prescription 1.2 

Develop a Moorland Management Programme which increases structural and habitat 
diversity of carbon-rich soils and other Annex I habitats which is advantageous for Schedule 
1 raptors, waders, black grouse and ring ouzel. Retain sufficient mature heather stands for 
ground-nesting raptors and rough grassland for black grouse, waders and prey species.  The 
plan would take into consideration species-specific scientific evidence for habitat 
preferences (e.g. Warren et al. 201916), Muirburn Code17, would respond proactively to the 
natural situation, and would include information on: 

 Muirburn and cutting programme showing any areas to be included/excluded due 
to habitat, topography or proximity to infrastructure; 

 A livestock management programme which provides information on stock levels, 
grazing periods and any fencing requirements required to achieve suitable 
structural diversity; 

 A Deer Management Plan required to suit the various needs of the estates, 
including the BEMP; and 

 Vermin control requirements and methods within the OBEMP Area.  

 
12 Scottish Natural Heritage (2014). Peatland ACTION: Guidance for land managers - Grazing peatland. Available 
at: https://www.nature.scot/doc/peatland-action-peatland-management-guidance-grazing-and-muirburn  
13 https://www.fas.scot/downloads/tn686-conservation-grazing-semi-natural-habitats/  
14 http://www.henharrierproject.ie/resources.html 
15 Hardey, J., Crick, H., Wernham, C., Riley, H., Etheridge, B. & Thompson, D. (2013). Raptors: a field guide to 
survey and monitoring (3rd Edition). The Stationery Office, Edinburgh 
16 P. Warren, C. Land, N. Hesford & D. Baines (2019) Conserving Black Grouse Lyrurus tetrix in southern Scotland: 
evidence for the need to retain large contiguous moorland habitat within a forest-moorland landscape, Bird 
Study, 66:4, 494-502, DOI: 10.1080/00063657.2020.1726875 
17 https://www.nature.scot/doc/guidance-muirburn-code  
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Prescription 1.3 
Exclude an appropriate area around watercourses from muirburn/cutting rotation to 
maintain areas of mature and naturally re-generating heather and other dwarf shrubs for 
nesting black grouse and ring ouzel. 

Prescription 1.4 

If any new livestock or deer exclusion is required, wide mesh stock fencing would be used 
so that black grouse chicks are not trapped, and will be marked by suitable means, 
following guidance in Trout & Kortland (201218) to reduce potential collision risks. The fence 
would be checked on a regular basis to ensure the area remains intact with any fence 
breaches repaired.  

Prescription 1.5 
Determine requirement for, and if applicable, maintain a system of managed fire breaks to 
minimise the spread of moorland fires. This may involve cutting heather, grasses and other 
shrubs down to the moss layer. The width of the strip should be a minimum of 4-5 m. 

Prescription 1.6 

Undertake a monitoring programme throughout the BEMP lifespan to determine whether 
managed habitats are meeting the suitability criteria for Schedule 1 raptors, waders and 
black grouse, and determining whether the habitats within the OBEMP Area can be 
considered to be in favourable condition, based on criteria in JNCC’s (200919) Common 
Standards Monitoring. 

Prescription 1.7 
Undertake a monitoring programme throughout the BEMP lifespan to record breeding 
numbers, and productivity of Schedule 1 raptors, black grouse, waders, red grouse and 
mountain hare to determine success of management methods. 

5.2 Bracken Control 

Currently much of the bracken within the OBEMP Area is on steeper slopes (see Figure 8.3a), which 
if under control, can provide protective cover from erosion. Further spread could however be to 
the detriment of heath and bog vegetation regeneration.   

A long-term bracken control programme would be implemented within the OBEMP Area in line 
with best practice (e.g. SNH 200820, Bracken Control Group21, Rural Payments Scheme22).  The 
priority would be to identify and tackle bracken fronts which may invade heath and bog habitats, 
before tackling any dense, static stands. 

In some locations, mechanical treatment (cutting/crushing/bruising) may be possible to control 
bracken but would not be appropriate on steep slopes or where access is difficult.  The most likely 
alternative is chemical treatment by knapsack sprayer or from ATV/ quad bike with a spray lance. 
A suitable buffer strip around waterbodies would be left when using chemical control. 

  

 
18 https://www.forestresearch.gov.uk/documents/7050/FCTN019.pdf 
19 JNCC (2009). Common Standards Monitoring Guidance for Upland Habitats. Joint Nature Conservation 
Committee.   
20 https://www.nature.scot/doc/bracken-control-guide-best-practice 
21 https://www.brackencontrol.co.uk/ 
22 https://www.ruralpayments.org/topics/all-schemes/agri-environment-climate-scheme/management-
options-and-capital-items/primary-treatment-of-bracken---manual/guidance-for-bracken-management/ 



  Grayside Wind Farm: OBEMP 

  
  11 | P a g e  

Table 3:  Ob jec tive s  2 .1  and 2 .2 :  Bracken C ontro l.   

Objective 2.1 
Control/ reduce the extent of bracken within the OBEMP Area and maintain appropriate 
coverage over the duration of the BEMP. 

Objective 2.2 
Increase extent and quality of Annex I habitats across the OBEMP Area to benefit 
breeding Schedule 1 raptors, black grouse, waders and ring ouzel. 

 

Prescription 2.1 
Identify and map encroaching bracken or extensive areas of continuous bracken within 
OBEMP Area from aerial imagery and site investigation.  

Prescription 2.2 
Develop a long-term bracken control programme in line with best practice (e.g. SNH 
200823, Bracken Control Group24, Rural Payments Scheme25) but consistent with the 
requirements of ring ouzel and other target species. 

Prescription 2.3 
Undertake a monitoring programme throughout the BEMP lifespan to determine any 
changes in extent of bracken coverage and determine whether management methods 
require review. 

5.3 Broadleaved Woodland  

The carefully selected planting of small areas of native woodland within the OBEMP Area would 
help towards compensating for any losses of suitable habitat associated with the Revised 
Development to black grouse and ring ouzel, as well as increasing overall biodiversity and lowering 
flood and erosion risks.  

Table 5:  O bjec tive s  3 . 1  to  3 .3 :  B roa d leaved  Wood lan d  Cove rage .   

Objective 3.1 
Increase native broadleaved woodland cover within the OBEMP Area and general habitat 
suitability for black grouse, lek connectivity and provide wider biodiversity benefits. 

Objective 3.2 Maintain and enhance nesting habitat for ring ouzel. 

Objective 3.3 
Increase the ability of the OBEMP Area to retain water and therefore lower flood risk and 
intensity within the water catchment area. 

 

Prescription 3.1 
Identify any opportunity to suitable locations to plant small areas of low density native 
broadleaved woodland which would not compromise any other Aims and Objectives of the 
BEMP or ongoing estate management.  

Prescription 3.2 
Use the results of vegetation and tree monitoring to determine whether further 
grazing/deer management is required to allow successful establishment of trees planted 
under Prescription 4.1, and the long-term maintenance of native woodland. 

Prescription 3.3 
If livestock or deer fencing is required, methods under Prescription 3.4 would be used.  

Fencing would be removed when BEMP monitoring identifies that trees are established 
and that grazing no longer poses a risk for their survival. 

Prescription 3.4 
Undertake a monitoring programme for black grouse and ring ouzel within the OBEMP 
Area to determine the success of management measures. 

 
23 https://www.nature.scot/doc/bracken-control-guide-best-practice 
24 https://www.brackencontrol.co.uk/ 
25 https://www.ruralpayments.org/topics/all-schemes/agri-environment-climate-scheme/management-
options-and-capital-items/primary-treatment-of-bracken---manual/guidance-for-bracken-management/ 
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6 MONITORING 

Monitoring is proposed as a prescription under each of the three sets of Objectives.  This will 
establish whether the various Aims and Objectives are being achieved by the proposed 
Management Prescriptions and in turn will inform any adaptive management required through the 
life of the BEMP.  

A review of management would be undertaken based on the findings of each monitoring round.  

6.1 Vegetation Monitoring 

Vegetation monitoring the OBEMP Area would evaluate the enhancement and management of 
bog, heath and grassland habitat types by recording changes to the structure and composition of 
the vegetation and species abundance, evenness and diversity. Recording impacts from grazing 
would also be included in the monitoring programme. Monitoring would be undertaken in years 1, 
3, 5, 10 and 15 of the operational life of the Revised Development. The frequency of monitoring 
thereafter would be agreed with the BMG. 

Following monitoring, a review would be undertaken as to whether management prescriptions 
appear to be working, and whether a revision of methods, or additional management would be 
required to achieve the BEMP’s Aims and Objectives.   

Monitoring methods would be in line with JNCC (200926) common standards monitoring principles 
for each habitat type. 

6.2 Tree Monitoring 

Monitoring of any native woodland planting as part of the BEMP would be undertaken to ensure 
the establishment of the trees planted.  

The planted areas would be monitored in years 1 to 5 following planting, to assess beat up 
requirements and to monitor damage (e.g. browsing), disease or weed suppression impacts on 
trees. Failed specimens should be replaced in the subsequent winter-spring (i.e. between 
November and June) and required maintenance measures identified (bracken cutting, weeding 
etc). 

If browsing and damage by herbivores becomes apparent, then additional measures would be 
identified to protect the trees. Any measures would be discussed and agreed with the BMG.  

Trees will be monitored again in operational Year 10 to ensure that there are no issues with disease 
or invasive species and to determine if any thinning at this stage would be beneficial. Monitoring 
would be undertaken again in operational Year 20 when some thinning operations may be required 
in order to encourage growth of better trees and create more open woodland, further new 
planting may also be considered. This will aid regeneration of seedlings and begin the process of 
establishing a mixed age structure. 

 
26 JNCC 2009.  Common Standards Monitoring Guidance for Upland Habitats.  Available at 
https://hub.jncc.gov.uk/assets/78aaef0b-00ef-461d-ba71-cf81a8c28fe3 [accessed on 27/10/2023]. 
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6.3 Ornithological Monitoring 

Ornithological monitoring will take place across the OBEMP Area annually during the first five years 
of operation and then in Year 10, and every five years for the remainder of the operational period.   

Monthly survey visits will take place from April to July to record the presence of breeding raptors 
and waders, following relevant guidance (e.g. SNH 201727; Hardey et al. 201328).  Effort will also be 
made to record the locations of breeding ring ouzels. 

In order to determine whether management has had a positive effect on the local black grouse 
population, lek count surveys will be undertaken in April and May across the whole OBEMP Area, 
following standard guidance in Gilbert et al. (199829).  

Surveys would also be undertaken to record numbers and distribution of red grouse and mountain 
hare following recommended guidance.  

7 REPORTING 

Reports would be submitted to the BMG in each of years 1 to 5, 10 and 15. The reports would detail 
management works completed to date and the results of monitoring. The works proposed over 
the next reporting period would also be discussed.  A review of the BEMP would take place every 
five years.  

It should be noted that the BEMP is a live document and may require alteration based on the 
findings from the monitoring programme, unexpected events or evolving guidance. Any proposed 
amendments would be put to the BMG for approval, before implementation. 

 

 
27 Scottish Natural Heritage (2017). Recommended bird survey methods to inform impact assessment of 
onshore wind farms. SNH Guidance. 
28 Hardey, J., Crick, H., Wernham, C., Riley, H., Etheridge, B. & Thompson, D. (2013). Raptors: a field guide to 
survey and monitoring (3rd Edition). The Stationery Office, Edinburgh. Available at: 
https://raptormonitoring.org/need-advice-on-monitoring [accessed on 27/10/2023]. 
29 Gilbert, G., Gibbons, D.W. and Evans, J. (1998). Bird Monitoring Methods. RSPB, Sandy, Beds. 
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1 INTRODUCTION 
Metrica Environmental Consulting Ltd (‘Metrica’) has been commissioned by Grayside WF Ltd 
(‘the Client’) to undertake an assessment of noise as part of a Supplementary Environmental 
Impact (SEI) assessment in relation to the amendments to the proposed Grayside Wind Farm 
(‘the Revised Development’), located 9 km south of Biggar (‘the Site’). 

This report supplements Chapter 10: Noise of the original Environmental Impact Assessment 
Report1 ('the original EIA Report’) which should be read in conjunction with this report. This 
assessment has been undertaken by Emily Tilbury MIOA, Senior Acoustic Consultant at 
Metrica, and reviewed by Alan Moore MIOA, Principal Acoustic Consultant and Director at 
Metrica. 

Amendments to the proposed Grayside Wind Farm are set out in full in Chapter 4 of this SEI, 
and comprise principally the removal of the eastern array of six wind turbines (numbers T16 
to T21 inclusive) and associated infrastructure.  As a result of this removal, predicted noise 
levels from the Revised Development have changed compared to those presented in the 
original EIA Report. 

2 KEY CONCLUSIONS OF THE ORIGINAL EIA REPORT 
The key conclusions of the original EIA Report relating to noise were: 

 Application of good practice measures to manage construction noise will minimise 
noise impacts associated with the Development as far as is reasonably practicable and 
ensure that the construction process is operated in compliance with the relevant 
legislation; 

 Following application of the mitigation detailed in Section 10.6.2 of the original EIA 
Report, levels of operational noise are predicted to be compliant with the requirements 
of ETSU-R-972 and Scottish Borders Council ('the Council’) based upon noise limits 
apportioned in accordance with ETSU-R-97 and the Institute of Acoustics' Good Practice 
Guide ('GPG’)3; and  

 Noise during decommissioning will be of a similar nature to that during construction and 
will be managed through best practice or other guidance or legislation relevant at the 
time. 

3 CHANGES TO LEGISLATION, POLICY, AND GUIDANCE 
Since submission of the original EIA Report (March 2022), there have been no relevant 
changes to Legislation, Policy, and Guidance relating to noise. 

4 METHODOLOGY AND SCOPE OF ASSESSMENT 
The methodologies applied in this SEI for the assessment of both construction noise and 
operational noise remain as those detailed in Section 10.3 of the original EIA Report.  

 
1 Application reference: ECU00003446 
2 ETSU (1996), ETSU-R-97 The Assessment and Rating of Noise from Wind Turbines, ETSU for the DTI, 1996. 
3 IOA (2013), A Good Practice Guide to the Application of ETSU-R-97 for the Assessment and Rating of Wind Turbine 
Noise. 
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5 CONSULTATION 
Consultation with key stakeholders was carried out as detailed in Table 10.2 of the original EIA 
Report. Given that the SEI layout consists of the removal of the turbines outlined in Section 1, 
predicted noise levels (and therefore the level of impact) will be lower than presented in the 
original EIA Report. As such, no further consultation was deemed necessary. 

6 BASELINE REVIEW AND UPDATE 

6.1 CONSTRUCTION NOISE 
Changes to the Development since the submission of the original EIA Report are limited to 
the removal of a total of six turbines and associated infrastructure (T16 to T21 inclusive). All 
other turbines remain in the same locations as presented in Section 10.3.11 of the original EIA 
Report. 

6.2 OPERATIONAL NOISE 
With the exception of T16 to T21 as described above, all other turbines remain in the same 
locations and are of the same type and hub height as presented in the original EIA Report. 

6.2.1 Cumulative Scenario  

An updated cumulative search has been undertaken to identify any changes to the cumulative 
scenario that was assessed as part of the original EIA Report; no changes to the cumulative 
scenario have been identified. As such, the apportioned noise limits applicable to the Revised 
Development in isolation (Table 10.16 of the original EIA Report) remain valid. 

6.2.2 Assessed Noise Sensitive Receptors and Limits 

There have been no changes to the Noise Sensitive Receptors (NSRs) applicable to this 
assessment, relative to those considered within the original EIA Report. 

Table 10.16 of the original EIA Report provides the apportioned noise limits applicable to the 
Development in isolation, after accounting for noise due to other cumulative developments. 
This process is described in Section 10.5.3.3 of the original EIA Report. 

There have been no changes to the cumulative scenario since the original EIA Report, and 
therefore the apportioned limits presented in Table 10.16 of the original EIA Report remain 
extant. Compliance with these limits therefore demonstrates that Revised Development 
remains compliant with the requirements of ETSU-R-97. 

A typographical error has been identified in the daytime apportioned limits presented in Table 
10.16 of the original EIA Report for NSRs with a stated limit of 35.0 dB LA90,10min at a wind speed 
of 7 m/s. As evidenced by comparison of the respective background noise level in Table 10.7 
of the original EIA Report (30.8 dB LA90,10min), the noise limit should be 35.8 dB, LA90,10min rather 
than 35.0 dB, LA90,10min.  

Whilst this minor correction has no material effect on the outcome of the assessment, 
Table 10.16a  presents the corrected apportioned noise limits in their entirely, in the in interest 
of completeness. Table 10.16a therefore supersedes Table 10.16 of the original EIA Report and 
should be used for any future assessment or preparation of relevant planning conditions. 
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Table 10.16a: Apportioned Noise Limits Applicable to the Development 

Receptor 

Standardised Wind Speed at 10 m AGL, ms-1 

3 4 5 6 7 8 9 10 11 12 

Noise Limit, dB, LA90,10min 

Daytime 

Baitlaws House 35.0 35.0 35.0 35.0 35.8 38.7 42.1 44.7 46.5 46.9 

Bleakfield Cottage 44.9 44.9 44.8 44.6 44.4 44.4 44.4 44.5 46.3 46.7 

Cowgill Cottage 35.0 35.0 35.0 35.0 35.8 39.0 42.2 44.8 46.5 46.9 

Cowgill Reservoir 
Cottage 35.0 35.0 35.0 35.0 35.8 38.6 42.0 44.7 46.4 46.9 

Waterhead Reservoir 
Cottage 35.0 35.0 35.0 35.0 35.1 33.1 33.6 40.5 44.1 46.5 

1 Waterhead 
Cottages 35.0 35.0 35.0 35.0 35.8 34.4 34.8 40.7 44.3 46.6 

Night-time 

Baitlaws House 42.9 42.9 42.8 42.6 42.4 42.4 43.0 43.0 43.0 43.0 

Bleakfield Cottage 44.9 44.9 44.8 44.6 44.4 44.4 44.4 44.4 44.4 44.4 

Cowgill Cottage 42.9 42.9 42.9 42.7 42.6 42.5 43.1 43.1 43.1 43.1 

Cowgill Reservoir 
Cottage 42.9 42.9 42.8 42.6 42.4 42.4 42.9 42.9 42.9 42.9 

Waterhead Reservoir 
Cottage 42.8 42.8 42.6 41.9 41.2 40.8 40.8 40.8 40.8 40.8 

1 Waterhead 
Cottages 42.9 42.9 42.6 42.0 41.4 41.0 41.0 41.0 41.0 41.0 

7 ASSESSMENT OF POTENTIAL EFFECTS 

7.1 CONSTRUCTION NOISE 
In line with the original EIA Report, and as agreed with the Council during the Scoping process, 
construction works located more than 500 m from receptors have been scoped out of the 
assessment, on the basis of there being no reasonable prospect of a significant effect as such 
distances. 

Due to the reduced scale of the Revised Development, a number of receptors previously 
assessed in the original EIA Report are now located more than 500 m from any construction 
ACTIVITIES. AS SUCH, THERE IS NO LONGER ANY REASONABLE PROSPECT OF A SIGNIFICANT 
EFFECT AT THE FOLLOWING RECEPTORS: 

 1 Waterhead Cottages; 
 2 Waterhead Cottages; 
 Birthwood Cottages; 
 Birtherwood Farm; 
 Coulter Allers Farm Cottages; and  
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 Waterhead Reservior Cottage. 
For all other assessed receptors, predicted construction noise levels are anticipated to be the 
same, or marginally less than the levels detailed in Table 10.11 of the original EIA Report. For 
completeness, Table 10.11 has been reproduced below as Table 10.11a, with the above receptors 
excluded. 

Table 10.11a: Predicted Construction Noise Levels 

Receptor Name 

Construction Activity 

Construction of 
Tracks/Hardstanding 

Excavation / 
Profiling 

Borrow Pit 
Operation 

Predicted Noise Level, dB, LAeq,12hr (day) 

Bleakfield Cottage 46.3 - - 

Cowgill Cottage 62.9 73.6 51.0 

Cowgill Reservoir Cottage 57.6 63.4 52.2 

Mid Hangingshaw Farm 67.2 65.2 - 

Nether Hangingshaw Farm 45.9 - - 

Nether Hangingshaw Farm Cottage 52.4 - - 

Shepherds Cottage 46.1 - - 

Windgill 46.5 - - 

Windy Hanginshaw 46.9 50.9 - 

 
As described in Section 10.5.1 of the original EIA Report, the predicted levels of construction 
noise are below the daytime lower threshold of 65 dB(A) at the majority of receptors. For 
those receptors predicted to experience noise in excess of the lower threshold, these are 
expected to be short term in nature (i.e., substantially less than one month).  As such, 
construction noise effects are considered to be not significant in terms of the EIA Regulations. 

In addition to the above, the good practice measures as detailed within BS 5228 specified in 
Section 10.6.1 of the original EIA Report will be employed, and site-specific measures will be 
included in the Development’s Construction Environmental Management Plan (CEMP), to 
which all contractors will be contractually obliged to adhere.  

7.2 OPERATIONAL NOISE 
The predicted noise levels due to operation of the Revised Development have been 
calculated in accordance with the methodology described in Section 10.3.4 of the original EIA 
Report and are presented in Table 10.17a.  
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Table 10.17a: Predicted Noise Levels due to the Revised Development  

Table 10.18a details the difference (margin) between the predicted noise immission levels 
(Table 10.17a) and the noise limits (Table 10.16a).  A negative margin indicates that the predicted 
noise level is below the derived noise limit. 

Table 10.18a: Margin between Predicted Turbine Noise and Noise Limits 

Receptor 

Standardised Wind Speed at 10 m AGL, ms-1 

3 4 5 6 7 8 9 10 11 12 

Margin, dB 

Daytime 

Baitlaws House -14.1 -10.3 -5.9 -3.1 -3.3 -5.7 -9.1 -11.7 -13.5 -13.9 

Bleakfield Cottage -20.1 -16.3 -11.8 -8.8 -8.0 -7.5 -7.5 -7.6 -9.4 -9.8 

Cowgill Cottage -11.9 -8.1 -3.7 -0.9 -1.1 -3.8 -7.0 -9.6 -11.3 -11.7 

Cowgill Reservoir 
Cottage -10.5 -6.7 -2.3 0.5 0.3 -2.0 -5.4 -8.1 -9.8 -10.3 

Waterhead Reservoir 
Cottage -16.8 -13.0 -8.6 -5.8 -5.3 -2.8 -3.3 -10.2 -13.8 -16.2 

1 Waterhead 
Cottages -16.4 -12.6 -8.2 -5.4 -5.6 -3.7 -4.1 -10.0 -13.6 -15.9 

Night-time 

Baitlaws House -22.0 -18.2 -13.7 -10.7 -9.9 -9.4 -10.0 -10.0 -10.0 -10.0 

Bleakfield Cottage -20.1 -16.3 -11.8 -8.8 -8.0 -7.5 -7.5 -7.5 -7.5 -7.5 

Cowgill Cottage -19.8 -16.0 -11.6 -8.6 -7.9 -7.3 -7.9 -7.9 -7.9 -7.9 

Cowgill Reservoir 
Cottage -18.4 -14.6 -10.1 -7.1 -6.3 -5.8 -6.3 -6.3 -6.3 -6.3 

Waterhead Reservoir 
Cottage -24.6 -20.8 -16.2 -12.7 -11.4 -10.5 -10.5 -10.5 -10.5 -10.5 

1 Waterhead 
Cottages -24.3 -20.5 -15.8 -12.4 -11.2 -10.3 -10.3 -10.3 -10.3 -10.3 

Receptor 

Standardised Wind Speed at 10 m AGL, ms-1 

3 4 5 6 7 8 9 10 11 12 

Predicted Noise Level, dB, LA90,10min 

Baitlaws House 20.9 24.7 29.1 31.9 32.5 33.0 33.0 33.0 33.0 33.0 

Bleakfield Cottage 24.8 28.6 33.0 35.8 36.4 36.9 36.9 36.9 36.9 36.9 

Cowgill Cottage 23.1 26.9 31.3 34.1 34.7 35.2 35.2 35.2 35.2 35.2 

Cowgill Reservoir 
Cottage 24.5 28.3 32.7 35.5 36.1 36.6 36.6 36.6 36.6 36.6 

Waterhead Reservoir 
Cottage 18.2 22.0 26.4 29.2 29.8 30.3 30.3 30.3 30.3 30.3 

1 Waterhead 
Cottages 18.6 22.4 26.8 29.6 30.2 30.7 30.7 30.7 30.7 30.7 
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8 MITIGATION AND RESIDUAL EFFECTS 
As Table 10.18a shows, worst-case noise levels due to the operation of the Revised 
Development result in minor exceedances of the apportioned limits at wind speeds of 6 and 
7 ms-1 during daytime periods at Cowgill Reservoir Cottage. An update to the mitigation 
strategy presented in the original EIA Report is therefore required during the daytime to 
ensure the Development is able to operate in compliance with the requirements of ETSU-R-97.  

The candidate turbine model for the Development (and its subsequent revision), is capable of 
operating in a variety of reduced-noise operational modes. The associated control system is 
able to switch between these modes according to factors such as wind speed, direction, and 
time of day. The noise emission levels for the reduced-noise modes available for the candidate 
turbine type, (including an appropriate allowance for uncertainty in line with GPG) are 
reproduced in Table 10.19a.   

Table 10.19a: Reduced Noise Modes for Candidate Turbine 

Using the reduced-noise modes detailed in Table 10.19a, an example mitigation strategy has 
been developed, which would result in noise levels no greater than the apportioned noise 
limits for the Revised Development, presented in Table 10.16a. The numbers shown in Table 
10.20a reflect the required operating modes. Where Table 5 shows "-", the turbine can be 
operated in Mode 0 (i.e., standard mode / full power). Mode 0 can be applied under all wind 
speeds and directions other than those specified, subject to any limitations in the turbines' 
control systems. 

It should be noted that mitigation would be required only during daytime periods, and only 
under the wind speed and direction sectors specified in Table 10.20a.  

 
4 Including 2 dB allowance for uncertainty in accordance with the GPG. 

Turbine Modes 

Standardised Wind Speed at 10 m AGL, ms-1 

3 4 5 6 7 8 9 10 11 12 

Sound Power Level4, dB, LWA 

Vestas V150 5.6 MW, 125 m hub height 

Mode 0 (Standard) 94.8 98.6 103.0 105.8 106.4 106.9 106.9 106.9 106.9 106.9 

SO0 94.8 98.6 103.0 105.5 105.9 106.0 106.0 106.0 106.0 106.0 

SO2 94.5 98.6 102.6 104.0 104.0 104.0 104.0 104.0 104.0 104.0 

SO3 94.5 98.6 102.2 103.0 103.0 103.0 103.0 103.0 103.0 103.0 

SO4 94.5 98.6 101.7 102.0 102.0 102.0 102.0 102.0 102.0 102.0 

SO5 94.5 98.6 100.8 101.0 101.0 101.0 101.0 101.0 101.0 101.0 

SO6 94.5 98.6 99.9 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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Table 10.20a:  Example Operational Noise Mitigation Strategy 

As can be seen by comparison between Table 10.20a, and Table 10.20 in the original EIA Report, 
mitigation required for the Revised Development is less than that detailed in the original EIA 
Report, being limited to a single turbine (T13). 

Table 10.21a shows the predicted noise levels following mitigation, for the worst case wind 
direction at the NSR where exceedances of the noise limit were identified. 

Table 10.21a: Mitigated Operational Noise Levels due to the Revised Development 

Table 10.22a details the difference (margin) between predicted noise immission levels 
following mitigation (Table 10.21a) and the apportioned noise limits (Table 10.16a) for Cowgill 
Reservoir Cottage.  A negative margin indicates that the mitigated noise level is below the 
derived noise limit. As no mitigation is required during night-time periods, Table 10.22a shows 
the margins for daytime only. 

 

 

 

Turbine Number 

Standardised Wind Speed at 10 m AGL, ms-1 

3 4 5 6 7 8 9 10 11 12 

Applicable Reduced-Noise Operational Mode (Daytime Only) 

T1 - - - - - - - - - - 
T2 - - - - - - - - - - 
T3 - - - - - - - - - - 
T4 - - - - - - - - - - 
T5 - - - - - - - - - - 
T6 - - - - - - - - - - 
T7 - - - - - - - - - - 
T8 - - - - - - - - - - 
T9 - - - - - - - - - - 
T10 - - - - - - - - - - 
T11 - - - - - - - - - - 
T12 - - - - - - - - - - 
T13 - - - SO3 SO2 - - - - - 
T14 - - - - - - - - - - 
T15 - - - - - - - - - - 
Mitigated Wind 
Direction Sector, deg.    120 – 265 125 - 245      

Receptor 

Standardised Wind Speed at 10 m AGL, ms-1 

3 4 5 6 7 8 9 10 11 12 

Predicted Noise Level, dB, LA90,10min 

Cowgill Reservoir 
Cottage 24.5 28.3 32.7 34.9 35.6 36.6 36.6 36.6 36.6 36.6 
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Table 10.22a: Margin between Mitigated Turbine Noise and Noise Limits 

As can be seen, subject to appropriate mitigation during daytime periods, the Revised 
Development is compliant with the apportioned noise limits, and therefore compliant with 
the requirements of ETSU-R-97. 

Once the make and model of turbine to be constructed is selected, the mitigation scheme 
would be refined in consultation with the respective turbine manufacturer. 

Residual effects with appropriate mitigation applied would be not significant in terms of the 
EIA Regulations.5 

9 CUMULATIVE EFFECT ASSESSMENT 
In accordance with ETSU-R-97 and the GPG, cumulative operational noise effects are an 
inherent part of the assessment of operational noise effects and are not significant in terms 
of the EIA Regulations. 

10 SUMMARY OF EFFECTS & STATEMENT OF SIGNIFICANCE 
An assessment of potential noise effects associated with the Revised Development has been 
carried out. 

Construction noise impacts have been found to be the same or less than those presented   
Chapter 10: Noise of the original EIA Report; effects therefore remain not significant. 

Operational noise has been assessed in accordance with current best practice (i.e., ETSU-R-97 
and the GPG), and accounting for potential cumulative effects. It has been shown that with 
appropriate mitigation under certain wind directions during daytime periods, noise due 
operation of the Revised Development would comply with the requirements of ETSU-R-97 at 
all receptor locations, and is therefore not significant. 

Noise during decommissioning will be of a similar nature to that of construction and will be 
managed through best practice or other guidance or legislation relevant at the time. 

11 GLOSSARY OF TERMS  
The terminology applied this SEI assessment remains the same as that detailed in Section 10.10 
of the original EIA Report, but is reproduced below in the interest of completeness. 

AGL: Above Ground Level. 

Background Noise: The background noise level is the underlying level of noise present at a 
particular location for the majority (usually 90%) of a period of time. 

 
5 The Electricity Works (2017), Environmental Impact Assessment (Scotland) Regulations, 
http://www.legislation.gov.uk/ssi/2017/101/contents/made (Accessed 24/08/2023) 

Receptor 

Standardised Wind Speed at 10 m AGL, ms-1 

3 4 5 6 7 8 9 10 11 12 

Margin, dB 

Cowgill Reservoir 
Cottage -10.5 -6.7 -2.3 -0.1 -0.2 -2.0 -5.4 -8.1 -9.8 -10.3 
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Decibel (dB): The decibel is the basic unit of noise measurement.  It relates to the cyclical 
changes in pressure created by the sound and operates on a logarithmic scale, ranging 
upwards from 0 dB.  0 dB is equivalent to the normal threshold of hearing at a frequency of 
1000 Hertz (Hz).  Each increase of 3 dB on the scale represents a doubling of the Sound 
Pressure, and is typically the minimum noticeable change in sound level under typical listening 
conditions. 

dB(A): Environmental noise levels are usually discussed in terms of dB(A).  This is known as the 
A-weighted sound pressure level, and indicates that a correction factor has been applied, 
which corresponds to the human ear’s response to sound across the range of audible 
frequencies.  The ear is most sensitive in the middle range of frequencies (around 1000-3000 
Hz), and less sensitive at lower and higher frequencies.  The A weighted noise level is derived 
by analysing the level of a sound at a range of frequencies and applying a specific correction 
factor for each frequency before calculating the overall level.  In practice this is carried out 
automatically within noise measuring equipment by the use of electronic filters, which adjust 
the frequency response of the instrument to mimic that of the ear. 

Frequency: The frequency of a sound is equivalent to its pitch in musical terms.  The units of 
frequency are Hertz (Hz), which represents the number of cycles (vibrations) per second. 

Noise Emission: The sound power level emitted from a given source. 

Noise Immission: The sound pressure level detected at a given location (e.g. nearest dwelling). 

LA90,t: This term is used to represent the A-weighted sound pressure level that is exceeded for 
90% of a period of time, t.  This is used as a measure of the background noise level. 

LAeq,t: This term is known as the A-weighted equivalent continuous sound pressure level for a 
period of time, t.  It is similar to an average, and represents the sound pressure level of a steady 
sound that has, over a given period, the same energy as the fluctuating sound in question. 

Low-frequency noise: Noise at the lower end of the range of audible frequencies (20 Hz – 20 
kHz). Usually refers to noise below 250 Hz. Should not be confused with infrasound, which is 
sound below the lowest normally audible frequency, 20 Hz. 

Noise: Unwanted sound. May refer to both natural (e.g. wind, birdsong etc.) and artificial 
sounds (e.g. traffic, noise from wind turbines, etc.). 

Noise-sensitive receptors: Locations that may potentially be adversely affected by the 
addition of a new source of noise (typically residential dwellings). 

Sound power (W): The sound energy radiated per unit time by a sound source, measured in 
watts (W). 

Sound power level (Lw): Sound power measured on the decibel scale, relative to a reference 
value (Wo) of 10-12 W. 

Sound pressure (P): The fluctuations in atmospheric pressure relative to atmospheric pressure, 
measured in Pascals (Pa). 

Sound pressure level (Lp): Sound pressure measured on the decibel scale, relative to a sound 
pressure of 2 x 10-5 Pa. 
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1 INTRODUCTION 

MacArthur Green was commissioned by Grayside WF Ltd (the Applicant) to produce a Draft Peat 
Management Plan (DPMP) for the proposed Grayside Wind Farm, which formed part of the 2022 
Environmental Impact Assessment (EIA) Report submitted with the application for Section 36 
consent (the ‘original Development’).  

Subsequent amendments to the proposed Grayside Wind Farm are set out in full in Chapter 4: 
Development Description of the Supplementary Environmental Information (SEI) Report but 
comprise principally the removal of the eastern array of six wind turbines (T16 to T21 inclusive) and 
associated infrastructure.  As a result of these changes, an updated DPMP for the ‘Revised 
Development’ is presented here.   

This DPMP has been produced by MacArthur Green in accordance with Scottish Environment 
Protection Agency (SEPA) and NatureScot (formally Scottish Natural Heritage (SNH)) guidelines1. 
Those contributing to the preparation of this technical appendix have undergraduate and/or 
postgraduate degrees in relevant subjects, have professional experience, and hold professional 
memberships relating to their field of expertise (e.g. Chartered Institute of Ecology and 
Environmental Management (CIEEM) or Association of Geographic Information (AGI)). 

The Site is the area within the red line boundary as shown in Figure 4.1 of the SEI Report. The 
Revised Development will include 15 turbines and associated ancillary infrastructure as described 
in SEI Report Chapter 4: Development Description. The peat study area2 for the Revised 
Development predominately has peat depths of between 0.01 – 0.25 m, with much of the 
remainder being 0.26 – 0.50 m (see 2022 EIA Report Appendix A13.1: Phase 1 and 2 Peat Depth and 
Coring Survey Report and associated Figures 13.1.2 and 13.1.3). Most of the study area consists of 
open upland and moorland heath and mire habitats, with dry dwarf shrub heath being the most 
common. Patches of acid grassland, marshy grassland, bracken, and blanket bog are also present 
(see 2002 EIA Report Appendix A7.1: National Vegetation Classification & Habitat Survey Report). 

Phase 1 and Phase 2 peat depth surveys were carried out by RDS Forestry Ltd and Arcus 
Consultancy Services Ltd, and coring surveys were carried out by MacArthur Green within the peat 
study area in 2020 and 2021 (see Appendix A13.1: Phase 1 and 2 Peat Depth & Coring Survey Report). 
A total of 3,048 peat depth probes were collected, based on the original Development layout, 
including peat coring at six locations. The Phase 1 and Phase 2 peat surveys have been used to 
inform the DPMP. 

This DPMP is completed in accordance with the guidance: ‘Developments on Peatland, Guidance 
on the Assessment of Peat Volumes, Reuse of Excavated Peat and the Minimisation of Waste’ 
(Scottish Renewables (SR) and SEPA, 2012), from herein referred to as SR & SEPA (2012). In 
accordance with this guidance, a final Peat Management Plan (PMP) will be prepared post-consent 
and in advance of construction commencing, when a finalised post consent layout has been agreed 

 
1 Scottish Government, Scottish Natural Heritage, SEPA. (2017). Peatland Survey. Guidance on Developments 
on Peatland. http://www.gov.scot/Resource/0051/00517174.pdf 

2 The peat study area for the Revised Development comprised the area as shown on 2022 EIA Report Figure 
13.1.3. 
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and the infrastructure contractor has been appointed. The final PMP will be informed by further 
ground investigation surveys and detailed construction plans.  

2 STRUCTURE OF THE PEAT MANAGEMENT PLAN 

While there are no defined requirements for the layout or content of a PMP, SR & SEPA (2012) 
provides a guide to what should be considered when preparing one.  This has been used to inform 
the structure within this DPMP as noted below: 

Section 3 Aims & Objectives 

Section 4 Details to Inform the DPMP: 

 Section 4.1: Peat conditions at the Revised Development; 

 Section 4.2: Excavation and reuse volume estimates and reuse requirements for peat; 

 Section 4.3: Classification of excavated peat; 

 Section 4.4: Handling excavated peat; 

 Section 4.5: Temporary peat storage; and 

 Section 4.6: Is there a requirement for a Waste Management Plan for the Site? 

 

3 AIMS AND OBJECTIVES 

The key aim is to demonstrate, “how, through site investigation and iterative design, the proposed 
development has been structured and designed to minimise, so far as reasonably practicable, the 
quantity of peat which will be excavated” (SR & SEPA, 2012). The iterative design process that has 
been followed to achieve this aim is detailed within Chapter 3: Site Selection and Design. The key 
elements of the design that reduce excavation of peat are, where possible, locating infrastructure 
and borrow pits in areas of shallower peat. In addition, existing tracks will be used where possible. 

This DPMP is written with respect to the peat that is expected to be excavated during the 
construction of the Revised Development, which has been specifically designed to minimise the 
excavation of peat. 

The aim of this DPMP is to:  

Establish how peat excavated during the construction of the Revised Development would be 
managed to allow valid reuse of peat and to avoid, or minimise, the generation of waste peat. 

This aim is achieved through the following objectives: 

 Objective 1: Detail the peat conditions at the Revised Development. 

 Objective 2: Detail expected volumes of peat to be excavated and reused. 

 Objective 3: Consider the likely physical nature of the material and confirm it will be 

suitable for the reuses proposed. 

 Objective 4: Consider the validity of the use of peat in borrow pit restoration. 
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 Objective 5: Describe how excavated peat will be handled to ensure suitability for  

reuse. 

 Objective 6: Describe if temporary storage of peat will be required during construction  

and how this will be done to ensure suitability for reuse. 

 Objective 7: Consider whether any peat will not be suitable for reuse and whether there  

is a requirement for a Waste Management Plan for the Revised  

Development. 

4 DETAILS TO INFORM THE PEAT MANAGEMENT PLAN 

The following Sections detail the information available to inform the DPMP.   

4.1 Peat Conditions at the Revised Development (Objective 1) 

The 2022 EIA Report Appendix A13.1 details the peat depth surveys at the Site. During Phase 1 peat 
depth surveys in 2020, a total of 850 peat depth probes were taken, based on the original 
Development layout. The data were interpolated in ARC GIS using Inverse Distance Weighted 
(IDW) to produce an initial peat depth contour map of the peat study area. This map was then used 
to help inform the infrastructure layout, aiming to minimise impacts on peatland and avoid the 
deepest areas of peat. 

The layout was then subject to further detailed Phase 2 peat depth probing surveys in 2021, which 
included probing 50 m intervals along new tracks (with additional depth taken at 10 m 
perpendicular offsets) and 10 m intervals around turbine and other infrastructure locations. The 
Phase 2 probing collected a further 2,035 peat depth samples within the peat study area. Further 
additional ad hoc peat probing (163 probes) was undertaken by SLR Consulting during a Site visit 
in December 2021 to help inform the Peat Landslide and Hazard Risk Assessment (see 2022 EIA 
Report Appendix A13.2: Peat Landslide Hazard and Risk Assessment). 

The 2020 and 2021 Phase 1, Phase 2 and SLR peat data were added, to create a combined peat data 
set of 3,048 peat depth probes within the peat study area (see 2022 EIA Report Figure 13.1.2). Based 
on these data, revised peat depth maps and an interpolated contour map were created to 
juxtapose the original Development layout against peat depth (see 2022 EIA Report Figure 13.1.3).  

The results of the surveys revealed a dominance of peat depths between 0.01 – 0.25 m and 0.26 m 
- 0.5 m throughout the peat study areaError! Bookmark not defined., which is reflective of the results when 
considering the Revised Development only. However, much of the peatland is considered shallow 
and with a shallow acrotelm (mean acrotelm depth being 2.5 centimetres (cm) – see 2022 EIA 
Report Appendix A13.2). The Site contains a range of upland habitats and is dominated by dry dwarf 
shrub heath, other common habitats include wet dwarf shrub heath, blanket bog, wet modified 
bog, acid grassland and bracken; a full description of the habitats within the Site can be found in 
2022 EIA Report Appendix A7.1 (see also 2022 EIA Report Figure 7.3).  
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4.2 Excavation & Reuse Volume Estimates and Reuse Requirements for Peat 
(Objective 2) 

Table 4.1 below details the construction activities (excluding the temporary works areas or 
temporary infrastructure to be provided that do not result in a net surplus of peat) that would 
generate excavated peat and organo-mineral soils (or where surplus peat/soils can be validly 
reused) and the expected volumes of peat and organo-mineral soils arising from these activities. 
These estimates are based on the dimensions of infrastructure as described within SEI Report 
Chapter 4:  Development Description (see also 2022 EIA Report Figures 4.3, 4.4, 4.5, 4.6, 4.8, 4.9, 
4.13 and 4.14). The estimates are generated in GIS and based on the peat depth information 
provided in 2022 EIA Report Appendix A13.1 and the infrastructure layout, as illustrated in SEI 
Report Figure 4.1. Table 4.1 of this DPMP summarises the predicted excavation volumes for each 
individual infrastructure element, including the turbine foundations, associated permanent 
hardstandings, substation/BESS, and new tracks. 2022 EIA Report Appendix A13.4 Carbon Balance 
Report provides additional information on the minimum, maximum, and mean (or ‘expected’) peat 
depth at various infrastructure, including borrow pits, turbine foundations, hardstanding areas, 
and access tracks.  

The estimation of peat excavation and reuse volumes relies on several design assumptions that 
may vary on a small scale according to discrete changes in topography and peat depth. Taken 
together, these estimated peat excavation and reuse volumes describe whether the Revised 
Development has a positive, negative, or neutral peat balance.  

As per SEI Report Chapter 4:  Development Description, cabling will follow the line of onsite tracks 
and be laid underground, either within the access tracks or incorporated into the restored track 
verges to reduce the requirement to excavate undisturbed ground. Regardless, any peat or 
organo-mineral soils arising from specific cable trench excavations would be backfilled using the 
same peat and reinstated in the correct order. Backfilling would be on an ‘as-you-go’ basis to 
minimise time between excavation of the cable trench and peat reinstatement. Equivalent 
volumes of peat are excavated and restored for cabling works, which effectively ensures no net 
surplus of peat is generated.  As a result, the peat volumes associated with the cabling are not 
included within the peat reuse calculations and cabling is not considered further in this DPMP. 

The formation of temporary infrastructure and temporary working areas, such as the temporary 
construction compound, temporary elements of the turbine hardstandings (e.g., crane assist or 
blade finger storage areas; see 2022 EIA Report Figure 4.43) or temporary working areas4 would 
also generate a degree of excavated peat and organo-mineral soils. However, this peat/soil would 
be stored adjacent to the works and reinstated once the temporary structure has been removed 
(as per SEI Report Chapter 4: Development Description). Table A1 of Annex A indicates the 

 
3 2022 EIA Report Figure 4.4, as well as temporary hardstanding infrastructure, also identifies ‘areas to be 
clear of obstruction for lifts’. These areas have been included in the estimates for temporary peat/organo-
mineral soil excavation to provide a worst-case scenario, if due to topography or local constraints further 
excavation in these areas is required; however, much of these areas may not require excavation and as such 
the volumes predicted are overestimates.  
4 The Revised Development, due to the challenging topography in many areas, includes areas of ‘earthworks 
extents’ (see 2022 EIA Report Figure 13.3.1 a-j only) which may require some excavation to create safe 
working areas. Areas of earthworks extents have been included the predicted excavation volumes for 
temporary infrastructure. These areas will be restored prior to construction completion.  
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temporary infrastructure and associated peat excavation volumes if all temporary areas where 
fully utilised and excavated to full depth (which is unlikely). There would not be any requirement 
to reuse this peat/organo-mineral soil elsewhere within the Site. Peat excavated for temporary 
infrastructure would be handled and stored in line with the principles outlined within this DPMP 
(Section 4.5). The excavation and subsequent restoration of this peat would create no net surplus 
of peat, as a result the peat volumes associated with temporary infrastructure or works are not 
included within the peat excavation, reuse, and balance calculations in Tables 4.1 to 4.3 below. 

Table 4 -1  Revi sed De velo pment :  Pea t  Ex cav ati on by  Cons tructi on Categ ory –  Pea t  
Su pply  

Infrastructure 
Estimated Peat/Organo-mineral Soil Volume to be 
Excavated (m3) 

Borrow Pit Search Area 10,425 

Substation 957 

New Tracks 23,523 

Lay bys (excavated) 532 

Turbine Foundations (excavated x 15) 1,654 

Turbine Hardstandings (permanent areas) 
(excavated x 15) 

5,101 

Total 42,193 

Table 4.2 below provides details on the reinstatement requirements of the Revised Development 
and the anticipated demand for peat from the various reinstatement sources.    

Table 4 -2 Rev ised Deve lopme nt:  Reins ta teme n t Re quire me n ts  &  E sti ma ted Pea t  
Vo lu me Re qui re me nt  –  Pe a t  De mand  

Reinstatement Requirements 
Restoration Area 
(m2) 

Average Depth 
of Restoration 
(m) 

Total Demand 
Estimate (m3) 

New Track Verges (17.75km) 39,050 0.5 19,525 

Turbine Foundations (Surface Reinstatement 
of Foundation) x 15 

6,090 0.3 1,827 

Turbine Hardstand Verges x 15 506 0.5 253 

Substation Verges 188 0.5 94 

Borrow Pit Search Area 41,976 0.5 20,988 

Total  42,687 m3 

 

Table 4.3 below summarises the figures for total supply and demand for peat at the Revised 
Development as calculated from the above estimates. 

Table 4 -3  Revised  Deve lopme nt:  T ota l  De man d ,  Su pply  and B a lance  of  Pea t  

Peat Demand/Supply Volume (m3) 

Total Peat Demand (from reinstatement) 42,687 

Total Peat Supply (from excavation, with 
contingency) 42,193 



Grayside Wind Farm: Draft Peat Management Plan 
 

6 | P a g e  

Peat Demand/Supply Volume (m3) 

Surplus (+) or Deficit (-) [Supply-Demand] -494 

A number of design assumptions were made when considering the reuse of excavated peat at the 
Revised Development, as detailed in Table 4.2, including:  
 

 With respect to the finished ground level around turbine foundations, once the turbines 
have been installed, the surface of the immediate construction area around the foundation 
bases would be restored using retained peat, soils, or turf to within approximately 7.65 m 
of the concrete fixing of the tower bases (due to the 5.65 m diameter of the concrete fixing 
and an additional 1 m maintenance gravel path around the base of each turbine; see also 
2022 EIA Report Figure 4.3). As such, the corresponding area for surface reinstatement at 
each turbine base has been calculated as 406 m2 (calculated as the area of a 24 m diameter 
foundation minus the area of the concrete fixing of the tower base, and associated gravel 
maintenance paths). The peat demand at a depth of 0.3 m depth (acrotelm turves) for 15 
turbines is therefore 1,827 m3 as per Table 4.2. 

 A 37 m x 45 m crane hardstanding will be required at each turbine location, these will be 
maintained during the operational phase of the Revised Development. Table 4.2 assumes 
that one length of each hardstanding is available for reinstatement during construction, 
with verges 0.75 m in width. 

 New access tracks will be flanked by low angle landscaped verges that will seek to provide 
visual continuity and topographical tie-in between the access tracks and the surrounding 
environment, as per guidance (FCE & SNH, 2010). In general, the verges used for finishing 
and landscaping of the new access tracks will be extended to 1.1 m either side of the full 
track width.  

 A 100 m x 75 m substation and control building compound are required. Table 4.2 assumes 
that one length and two widths are available for verge reinstatement, with verges 0.75 m 
in width.  

With regards to peat reuse as detailed in Table 4.2 above, the following guiding principles and 
assumptions are also made, including, in combination with other guidelines and principles 
described within this DPMP, the following: 

 During the excavation and reuse of peat deposits, where any layered structuring within the 
peat exists, namely the ‘acrotelm’ and underlying ‘catotelm’, these layers would be 
preserved as far as is practicable. This approach would aid in the successful re-vegetation 
and prevent drying and desiccation of the peat; 

 Any underlying substrate material removed as part of the excavation should also be stored 
separately (not mixed with the peat material) and used as backfill over the plan area of 
foundation bases (if suitable); 

 Peat would be stored suitably close and reused as close to its source location as far as 
practicable; 

 Where feasible, reinstatement and restoration would be carried out concurrently with 
construction rather than at its conclusion; 
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 Verges at the track margins and around infrastructure will be tapered as necessary to 
provide a suitable landscape and topographical tie-in and be in such a manner as to prevent 
the ponding of water on tracks or hardstanding surfaces; 

 Verges along tracks will be generally ‘wedge-shaped’ with the deepest section adjacent the 
track before tapering down; verge edges will not sit above the level of the track; 

 Limiting the width of the reinstated track verges to 1 m width, will minimise unnecessary 
smothering of intact vegetation; and 

 All peat reuse and landscaping activities should be agreed in advance with the onsite 
Ecological Clerk of Works (ECoW), and suitably qualified engineer if required. In the unlikely 
event that there is a surplus of peat on the Site, there will be extra reuse capacity in the 
borrow pit backfill area (up to a maximum depth of 2 m), as well as scope to increase 
hardstanding and substation verge width, and track verge width locally up to 1.5 m where 
this is in keeping with the local landscape setting. 

It can be concluded from Table 4.3 above that the reasonable demand for peat for reinstatement 
purposes is greater than the supply of peat arising from excavation. It is also apparent that there 
is also much spare reuse capacity in the event more peat is excavated than predicted, or other 
reuse areas cannot accommodate the predicted amounts. As such, it is predicted the Revised 
Development will not generate surplus peat.  

4.3 Classification of Excavated Peat (Objective 3) 

Peat was characterised from the eight separate 0.5 litre (l) peat core subsamples from six sample 
locations (as detailed in 2022 EIA Report Appendix A13.1). Furthermore, 2022 EIA Report Appendix 
A13.1 details the physical properties recorded from the eight peat core subsamples taken across 
the original Development Site.  These samples are considered to be reflective of conditions within 
the Revised Development Site.  

The key measures of peat condition, which are important to establishing the appropriate type of 
reuse, are noted in Table 4.4 below. Overall, the sample results suggest that the acrotelm layer is 
shallow in depth and it is recommended that the upper 0.5 m should be reused as part of the 
reinstatement programme, where this depth of material is available. Excavation of 0.5 m ensures 
that, where possible, turves are created and the acrotelm remains as intact and captures much of 
the underlying seed bank material which would aid vegetation regeneration. Even if little 
vegetation is present within this top layer, it should still be treated as acrotelmic material. With 
regards to catotelmic material within the Site, the analytical results indicate that 100% of this 
material is fibrous, and no intermediate or amorphous peat was present. Therefore, this material 
will generally be suitable for sensitive and appropriate reuse.  

Table 4 -4 Pea t  C on d it i o n 

Acrotelm / 
Catotelm 

Measure of Peat 
Condition 

Consideration (Refer to 2022 EIA Report Appendix A13.1 for 
detail) 

Acrotelm Depth 

The depth of the acrotelm was measured at six sample point 
locations, which ranged from 0 to 7 cm, with a mean depth of 
2.5 cm. Due to the difficulties of excavating a thin layer of 
acrotelm, without causing significant damage to it, it is 
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Acrotelm / 
Catotelm 

Measure of Peat 
Condition 

Consideration (Refer to 2022 EIA Report Appendix A13.1 for 
detail) 

recommended that 0.5 m of surface peat is excavated (where 
possible) for reuse as acrotelm material. 

Acrotelm / 
Catotelm 

Degree of 
Humification 

100% (n = eight subsamples) of 0.5 m subsamples were fibrous 
in nature. 0% (n = 0) of 0.5 subsamples were intermediate in 
nature. 0% (n = 0) of subsamples were amorphous in nature. 

Fibrous Content 
(fine and coarse 
fibres) 

Fine Fibre Content: One sample location was assessed as low 
(F1); three sample locations content was assessed as having 
moderate fine fibre content (F2); two sample locations were 
assessed as having high fine fibre content (F3) according to the 
Hobbs scale. 

Coarse Fibre Content: Two sample locations were assessed as 
low (R1); one sample location’s content was assessed as 
moderate (R2); three sample location’s content was assessed 
as having high coarse fibre content (R1) according to the 
Hobbs scale. 

Water Content 

The six sample locations (from eight subsamples) ranged from 
2.00 to 3.00 for water content (1 being dry and 5 being very 
wet). All six sample locations were assessed as being 3 or 
lower for water content; indicating the peat within the Site is 
relatively dry. 

Von Post 

Von Post classification ranges from H1 (low level of 
humification) to H10 (highly humified and amorphous peat). 
The level of humification ranged from 3 to 5 from eight 
subsamples. All six sample locations were, on average, 
assessed as being between 3 and 4 on the Von Post 
classification; indicating low levels of decomposition at the 
Site. 

4.4 Handling Excavated Peat (Objective 4) 

This Section provides guidance to help the infrastructure contractor in both planning and 
executing the construction works at the Revised Development.  

Working in peat cannot be avoided because certain areas of the Site is underlain by peat of various 
depths. Careful handling of the peat is also required to ensure its suitability for reuse. Peat will be 
excavated and may be stored temporarily in an appropriate location (see Section 4.7) where 
temporary storage is necessary. 

The infrastructure contractor shall provide a detailed method statement for works in peat habitats, 
including but not limited to: 

 How to minimise the area of impact; 

 How to avoid areas of higher quality bog vegetation (with the assistance of the ECoW); 

 Means of access to areas of work and to areas where peat will be reused; 

 Methods of peat removal; 

 Managing water in the peat and pollution prevention; 
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 Where to avoid unnecessary intrusive work wherever possible; 

 Drainage measures and design and use of appropriate techniques to maintain local 
hydrology; and 

 Plans for the deposition of peat on Site to be agreed with the Applicant and the ECoW. 

It will be necessary for the final PMP to detail the methods and timing involved in handling, storing 
and using peat for reinstatement, all of which will be dependent on the equipment adopted for 
the construction activities. The final method statement for this should be based on the following 
principles: 

 The surface layer of peat and vegetation (acrotelm) would be stripped separately from the 
catotelmic peat.  Where possible this would involve an excavation depth of 0.5 m and the 
creation of turves; 

 The turves should be as large as practicably possible to minimise desiccation effects during 
storage; 

 The turves should be kept the right way up in a single layer and wet but not saturated, and 
not allowed to dry out when in temporary storage; 

 Contamination of excavated peat with other substrate materials (e.g., gravels, clays or 
silts) should be avoided and these materials stored separately where excavated; 

 Acrotelmic material would be stored separately from catotelmic material even if some of 
this layer appears to be lacking vegetation, since it may contain a seedbank that is useful 
for re-establishing vegetation; 

 Any risk of peat slide must be considered by a suitably qualified engineer and where risk is 
identified protective measures developed and agreed with the Applicant before further 
construction works take place; 

 Careful handling is essential to retain any existing structure and integrity of the excavated 
materials and thereby maximise the potential for excavated material to be reused; 

 Plan all works to reduce the need for double handling the peat; 

 Movement of excavated turves and peat should be kept to a minimum and it is preferable 
to transport peat intended for translocation to its final destination at the time of 
excavation; 

 Less humified catotelmic peat (consolidated peat), which maintains its structure upon 
excavation, should be kept separate from any highly humified amorphous peat; 

 Consider the timing of excavation activities to avoid very wet weather periods in order to 
reduce the risk of peat becoming wet and unconsolidated, thereby reducing pollution or 
peat slide risk; 

 Acrotelmic material would be replaced as intact as possible once construction is complete; 
and 

 To minimise handling and transportation of peat, acrotelmic and catotelmic materials 
would be replaced, as far as is reasonably practicable, in the location from which it was 
removed.  Acrotelmic material must be placed on the surface. 
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The handling of peat should be monitored by the ECoW and the Applicant to ensure the above 
principles are adopted and implemented during construction of the Revised Development.  

4.5 Temporary Peat Storage (Objective 5) 

It is anticipated that during construction, on most occasions, peat and organo-mineral soil will only 
be handled once and will be placed at its end use locations (as detailed in Table 4.2). However, 
during construction a degree of temporary peat storage will be required before the excavated 
material can be used in restoration and placed in its end use location. 

It will be necessary for the final PMP to detail the methods and timing involved in temporary 
storage, where this is required. It is likely that a degree of temporary peat storage would be 
required, for instance in association with stripping areas of any area used for temporary land take; 
this material would then be used in the subsequent restoration of this temporary construction 
area.  

The final method statement for this temporary storage of peat should be based on the following 
guiding principles: 

 Temporary storage of peat should be minimised. Where required it should be temporarily 
stored in stockpiles / bunds adjacent to and surrounding each infrastructure location; 

 Acrotelm, catotelm, and any clay/glacial till or other substrata should be stored separately 
and appropriately to ensure no mixing of materials and to prevent cross-contamination; 

 Suitable storage areas should be sited in areas with lower ecological value (e.g., away from 
sensitive bog habitats, Groundwater Dependent Terrestrial Ecosystems (GWDTEs), low 
stability risk areas and at a minimum distance of 50 m from watercourses. Identified 
suitable areas would form part of the final PMP and should be agreed in advance with the 
onsite ECoW; 

 Peat turves should be stored in wet conditions where possible (e.g., within waterlogged 
former excavations) or irrigated in order to prevent desiccation; 

 Larger stockpiles are preferable to numerous small stockpiles, which minimises exposure 
to sun and wind, which can lead to desiccation. Stockpiles should not exceed 2 m in height 
and be sited with due consideration for slope stability. Benching of stored peat may be 
necessary to provide stability; 

 Stores of non-turf, i.e., catotelm, should be bladed off to reduce surface area and 
desiccation of the stored peat; 

 Stores of peat, particularly catotelmic material, should be inspected regularly (at least 
weekly) and following heavy rainfall or thaw conditions to check for any evidence of 
movement, tension cracks or instability in the stored peat. If there is any evidence of 
instability, appropriate remedial measures should be taken as necessary on the advice from 
a suitably qualified engineer; 

 In dry weather periods, consideration should be given to watering stored turves and peat 
to prevent drying out, wastage and erosion; 

 Pollution prevention measures should be installed around peat storage areas; 
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 Reinstatement would, in all instances, be undertaken at the earliest opportunity to 
minimise storage of turves and other materials; 

 Timing the construction work, as much as possible, to avoid periods when peat materials 
are likely to be wetter; and 

 Where practical, transportation of peat on Site, from excavation to temporary storage and 
restoration locations, should be minimised. 

4.6 Requirement for a Waste Management Plan (Objective 6) 

There is no requirement for a Waste Management Plan with respect to peat on the basis that the 
peat excavated from the various elements of the infrastructure would be fully reused within the 
restoration of the Site.  

5 LIMITATIONS OF THE DRAFT PEAT MANAGEMENT PLAN 

As discussed in 2022 EIA Report Appendix A13.1, the results of the peat depth surveys revealed a 
Site and study area with an almost ubiquitous covering of shallow peat or organo-mineral soils, and 
the peat depths around the study area show little variation. The sampling points provide high 
resolution coverage of the Site and study area and it is considered that the peat depth data 
collected, and interpolations derived from these data, are representative of the Site and have 
adequately informed the layout of the Revised Development with respect to avoiding areas of 
deep peat. 

The peat excavation and reuse volumes included in this DPMP are intended as an initial indication. 
The total peat volumes are based on a series of design assumptions and estimates for the Revised 
Development layout and peat depth sample data interpolated across discrete areas of the Site. 
Such parameters can still vary over a small scale and therefore local topographic changes in the 
bedrock profile may impact the total accuracy of the volume calculations.  

As explained above, this DPMP would be developed into a final PMP post-consent and in advance 
of construction commencing, when the infrastructure contractor has been appointed. The 
accuracy of the predictions within this DPMP may be improved though further detailed Site 
investigation prior to and during construction. Such additional data would be used to aid 
micrositing of turbines away from any pockets of deeper peat into the shallowest areas, thereby 
minimising impacts on peatland within the micrositing tolerance. It is therefore important that the 
final PMP remains a live document throughout the pre-construction and construction phases and 
is encapsulated within the wider Construction and Environmental Management Plan (CEMP). The 
PMP and volumetric assessments can be updated as more information becomes available and the 
guiding principles within this DPMP incorporated into relevant construction method statements 
and plans. 
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 EXCAVATION FOR TEMPORARY INFRASTRUCTURE/WORKING AREAS 

Table A- 1  Pea t  Excav ate d and  Reins ta te d a t Te m pora ry Inf ras truc tu re  

 

Temporary Infrastructure Estimated Peat Volume to be Excavated (m3) 

Construction Compound 624 

Earthworks Extent 61,996 

Turbine  Hardstanding (Temporary Areas x 15) 13,256 

Total 75,876 
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1 INTRODUCTION  

MacArthur Green was commissioned by Grayside WF Ltd (the Applicant) to produce a Carbon 
Balance Assessment for the proposed Grayside Wind Farm, which formed part of the 2022 
Environmental Impact Assessment (EIA) Report submitted with the application for Section 36 
consent.  

Subsequent amendments to the proposed Grayside Wind Farm are set out in full in Chapter 4 of 
the Supplementary Environmental Information (SEI) Report but comprise principally the removal 
of the eastern array of six wind turbines (T16 to T21 inclusive) and associated infrastructure.  As a 
result of these changes, an updated Carbon Balance Assessment for this Revised Development is 
presented here.   

Whilst the Revised Development will generate renewable energy and will contribute to carbon 
emissions reduction targets, the construction of the proposed infrastructure and subsequent 
operation and decommissioning will include activities that either directly or indirectly result in 
carbon dioxide (CO2) emissions. In particular, the construction of the infrastructure could result in 
the potential loss of CO2 from carbon stored within the peat deposits within the Site.  

The Scottish Government has published an online calculation tool (the “carbon calculator”)1 that 
can be used to calculate the greenhouse gas emissions and carbon payback times for wind farm 
developments on Scottish peatlands. This online tool, originally published in 2011, is supported by 
two further documents published by the Scottish Government, and Scottish Renewables and 
Scottish Environment Protection Agency (SEPA). 

The carbon calculator must be used for developments which require a Section 36 planning 
application consent. The calculation compares an estimate of the CO2 emissions from the 
construction, operation and decommissioning of the Revised Development to those emissions 
estimated from other electricity generation sources. 

2 REVISED DEVELOPMENT DESCRIPTION 

The Revised Development will involve the construction, operation and decommissioning of a wind 
farm and associated infrastructure. It is situated approximately 1.7 kilometres (km) south of the 
village of Lamington and approximately 5.7 km north-east of Abington. 

The Revised Development will comprise up to 15 three-bladed horizontal axis turbines up to 200 
metres (m) tip height and all associated infrastructure. For further information see SEI Chapter 4: 
Development Description.  

3 METHODOLOGY 

The online carbon calculator tool calculates carbon losses and savings over the lifetime of an 
onshore wind farm sited on peatland. The methodology adopted to calculate the impact on the 
carbon balance has been outlined in various literature sources (Nayak et al., 2008; Smith et al., 2011; 
Scottish Government, 2016).  

 
1 https://informatics.sepa.org.uk/CarbonCalculator/ 
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This methodology has been used to complete the online carbon calculator version v1.7.0 
(Reference: 726Y-PJ4M-H6MN).  

This report and assessment should be read in conjunction with the online carbon calculator inputs 
and outputs, and the project description contained in SEI Chapter 4: Development Description. 
Whilst various guidance indicates that actual measurements of the Site infrastructure are used in 
the calculations, for projects in the planning stage no infrastructure has yet been constructed. 
Therefore, the assumptions for the infrastructure are either based on information provided for the 
Development (where practical) or standard, default information that is representative for the 
Revised Development.  In each case, an explanation of the assumptions adopted and their 
respective source is provided in the following sections. 

4 INPUT PARAMETERS 

Information relating to the design, construction and operation of the Revised Development was 
collated, including details of the proposed infrastructure, local ecology and potential for loss of 
stored carbon and restoration proposals. This information was entered into the online carbon 
calculator.  

4.1 Wind Farm Characteristics 

Planning consent is being sought for up to 15 turbines with an expected operational lifetime of 30 
years. The candidate turbine is the Vestas V150 and will likely have a power rating of at least 6 MW.  

4.1.1 Capacity factor 

The capacity factor for the Revised Development is estimated to be 33% (minimum 31.2% and 
maximum 37%). This estimated value was provided by the Applicant, based on nearby Clyde North 
Wind Farm & Glenkerie Wind Farm eight to nine year rolling averages2. 

The average value from ‘National Statistics, Regional Renewable Statistics 2009-2020: Standard 
Load Factors’, onshore wind, Scotland is 26.8% and the average capacity factor for Scotland (1998– 
2004) is quoted in Nayak et al. (2008) as 30%. The site-specific value of 33% has been used in the 
carbon calculator. 

4.1.2 Backup 

It is recognised that due to the inherent variability of wind generated electricity, conventional 
generation facilities will be required to provide stability in the overall supply of electricity.  Nayak 
et al. (2008) refers to ‘backup power generation’ and identifies that the balancing capacity 
required is estimated as 5% of the rated capacity of the wind farm.  However, this balancing capacity 
is only necessary where wind power contributes more than 20% of the national supply.  It is 
expected that wind generation will contribute greater than 20% by 2025 in all four of the ‘Future 
Energy Scenarios’. These represent four potential pathways developed by National Grid, updated 
each year, and agreed with Ofgem and include scenarios with both fast and slow decarbonisation 
(Scottish Government, 2016). The values for ‘fraction of output to backup’ used in the calculator 
are expected 5% and maximum 5% to represent full requirement for backup power generation and 
minimum 0% to represent no backup power generation required, as per Nayak et al. (2008).  

 
2 https://www.ref.org.uk/energy-data (Accessed January 2022) 
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Where the balancing capacity is obtained from fossil fuel generating stations, emissions will 
increase by 10% due to reduced thermal efficiency of the reserve generation stations. This value is 
fixed in the carbon calculator.  

4.1.3 CO2 Emissions from Turbine Life (tCO2/MW) 

Carbon dioxide emissions during the life of a turbine include those emissions that occur during the 
manufacturing, transportation, erection, operation, dismantling and removal of the structures. 
The expected value is calculated automatically based on the default values embedded within the 
carbon calculator. 

4.2 Characteristics of Peatland before Wind Farm Development 

4.2.1 Type of Peatland 

The type of peatland is designated as ‘acid bog’ in the carbon calculator (see 2022 EIA Report 
Appendix A7.1: National Vegetation Classification & Habitats Survey Report and 2022 EIA Report 
Appendix A13.2: Peat Landslide Hazard and Risk Assessment). 

4.2.2 Average Annual Air Temperature at Site (°C) 

The average annual air temperature of 7°C was calculated from data obtained from the nearest 
Met Office climate station (Camps Reservoir)3.  

4.2.3 Average Depth of Peat at Site (m) 

The average peat depth of 0.19 metres (m) (minimum 0 m, maximum 2.1 m) was calculated in 
Geographic Information System (GIS) from Phase 1 and Phase 2 peat probing survey results within 
the Site, utilising peat depth survey information for the Revised Development (see also 2022 EIA 
Report Appendix A13.1: Grayside Phase 1 and 2 Peat Coring Report).  

4.2.4 Carbon Content of Dry Peat (% by weight) 

The carbon content of dry peat (percentage by weight) is 52.9% (minimum 37.0%, maximum 58.8%), 
from peat coring surveys (see 2022 EIA Report Appendix A13.1).  

Samples were gathered across the original Development Site, to which the Revised Development 
Site forms part of. As underlying conditions are consistent across the whole survey area, the 
average values used here are considered to be representative of the Revised Development Site.  

4.2.5 Average Extent of Drainage around Drainage Features at Site (m) 

The extent of drainage incorporated into the Revised Development influences the total volume of 
peat impacted by the construction of the Revised Development. Therefore, the extent of drainage 
has an impact on the carbon payback time. 

A review of the available literature (Nayak et al., 2008) found that the extent of drainage effects is 
reported as being anything from 2 m to 50 m horizontally around a site of disturbance. Research 
into the effects of moor gripping and water table data from other sites yielded a horizontal draw 

 
3 https://www.metoffice.gov.uk/research/climate/maps-and-data/uk-climate-averages/gcv7wm5dw 
(Accessed January 2022) 
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down distance typically of about 2 m. It is thought that in extreme cases, this may extend between 
15 m and 30 m, though 15 m is considered an appropriate distance. 

Smith et al. (2011), identified the average extent of drainage impact at three sites (Cross Lochs, Farr 
Windfarm and Exe Head) as ranging from 3 m to 9 m.  However, the actual extent of drainage at 
any given location will be dependent on local site conditions, including underlying substrata and 
topography. 

Site specific values are not available, so the standard values from ‘Windfarm Carbon Calculator 
Web Tool, User Guidance’ have been used. Therefore, the expected value is 10 m (minimum 2 m, 
maximum 50 m).  

When determining the carbon loss from peat removed as part of the construction of the drainage 
works, the area where peat is removed is not included in the extent of drainage calculations 
because this has already been accounted for in the direct losses.  

4.2.6 Average Water Table Depth at Site (m) 

Guidance provided in “Calculating Potential Carbon Losses & Savings from Wind Farms on Scottish 
Peatlands” (Scottish Government, 2016) indicates that on intact peat sites the depth to water table 
may be less than 0.1 m, but up to 0.3 m on eroded peat sites.  Site specific values are not available, 
so the values for ‘intact peat’ from ‘Windfarm Carbon Calculator Web Tool, User Guidance’ have 
been used. Despite the presence of areas of degraded peatland onsite there are also areas of intact 
peatland (see 2022 EIA Report Appendix A7.1), therefore based on the precautionary principle and 
worst-case scenario, the values for intact peat have been used. Therefore, the expected value is 
0.1 m (minimum 0.05 m, maximum 0.3 m). 

4.2.7 Dry Soil Bulk Density 

Site specific values from dry soil bulk density laboratory tests were obtained from core samples 
(see 2022 EIA Report Appendix A13.1). The average value is 0.091 g cm-3 (minimum 0.063 g cm-3, 
maximum 0.118 g cm-3).   

Samples were gathered across the original Development Site, to which the Revised Development 
Site forms part of. As underlying conditions are consistent across the whole survey area, the 
average values used here are considered to be representative of the Revised Development Site.  

4.3 Characteristics of Bog Plants 

4.3.1 Regeneration of Bog Plants 

From MacArthur Green's experience of monitoring restoration on bog plants, the time can vary 
widely depending on the location of the site and the target bog plants for restoration.  The speed 
of regeneration depends on species present and their colonising ability and traits, as well as the 
methods of restoration and maintenance of hydrology.  

Typical bog plants may take longer to establish where suitable conditions exist. The values stated 
in the carbon calculator inputs take this into account considering available literature and anecdotal 
observations of wind farms in Scotland. Five years is assumed a reasonable precautionary estimate 
for regeneration of most bog plants, some taking hold sooner (minimum value, two years) and 
some requiring longer to establish (maximum value, 10 years). These estimates have been 
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informed by: Whitelee Phase 3 Technical Appendix 9.1 Appendix B Restoring blanket bog from 
commercial forestry: summary of monitoring and management interventions at two large 
windfarm sites 2004 – 2011; other online sources, academic literature (e.g., Anderson & Peace, 
2017) and observations from other wind farms during surveys. 

4.3.2 Carbon Accumulation 

Several factors affect the carbon cycle in peatlands, including plant community, temperature 
range, extent and type of drainage, depth to water table and peat chemistry. The estimated global 
average for apparent carbon accumulation rate in peatland ranges from 0.12 to 0.31 tC ha-1 yr-1 
(Botch et al., 1995; Turunen et al., 2001). 

The carbon calculator guidance (Technical Note, Version 2.10.0, Scottish Government) suggests a  
mid-range value of 0.25 tC ha-1 yr-1, which falls within the range quoted above.  For the purposes of 
the carbon assessment, this accumulation rate of 0.25 tC ha-1 yr-1 has been used as the expected 
value, with the accumulation rates of 0.12 tC ha-1 yr-1 and 0.31 tC ha-1 yr-1 adopted as the minimum 
and maximum values respectively. 

4.4 Forestry Plantation Characteristics 

A small amount of conifer and broadleaved plantation felling is planned (a total of 0.1 ha) but there 
is no net loss of woodland because replanting proposals elsewhere in the estate, and potentially 
as part of the Outline Biodiversity Enhancement Management Plan (OBEMP) will exceed this loss 
(see SEI Appendix A8.3a Outline Biodiversity Enhancement Management Plan).  

4.5 Counterfactual Emission Factors 

The counterfactual emission factors for three methods of energy generation are fixed in the 
carbon calculator.  These values are shown in Table 1 below. Fixed counterfactual emission factors 
are provided.  

Values for both coal-fired and fossil fuel-mix emission factors are updated from DUKES data for the 
UK which is published annually. The source for the grid-mix emission factor is the list of emission 
factors used to report on greenhouse gas emissions by UK organisations published by BEIS. 

Table 1  Ca rbo n Di oxi de  Emis si ons fro m Ele ct r ic ity  Gen era ti on (tCO 2  M Wh - 1 ) ,  2 02 3.  

Fuel Source Carbon Dioxide Emissions (tCO2 MWh-1) 

Coal-fired plant 1.002 

Grid-mix 0.19338 

Fossil fuel-mix 0.432 

4.5.1 Borrow Pits 

One potential borrow pit search area has been identified (see SEI Chapter 4: Development 
Description).  The assumed length is 321 m and width is 147 m. 

The expected value for the average depth of peat to be removed from the borrow pit is 0.25 m 
(minimum 0.13 m, maximum 0.39 m). These values are calculated from the Interpolated Peat Depth 
polygon clipped to borrow pit search area. 
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4.5.2 Foundations and Hardstanding Areas 

The wind turbine foundations for the Revised Development are expected to be 24 m in diameter 
(circular). The average peat depth in the wind turbine foundations is 0.25 m (minimum 0.13 m,  
maximum 0.39 m).  

The proposed dimensions of the permanent hardstanding areas are 37 m by 45 m, with the same 
excavation footprint. The average peat depth in the hardstands is 0.25 m (minimum 0.13 m, 
maximum 0.36 m).  

4.6 Volume of concrete 

It is expected that the total volume of concrete used in the entire wind farm will be 12,000 m3.  

4.7 Access Tracks 

A combination of new and existing access tracks (including existing tracks to be upgraded) will be 
incorporated into the Revised Development. During the post consent pre-construction design and 
construction phases, small changes to the access track layout could be introduced (e.g., as a result 
of micrositing of the wind turbines), leading to minor variations in the overall track length.  

The total length of access tracks is 21.2 km. There is 3.45 km of existing track, some of which 
requires upgrading (see SEI Chapter 4: Development Description), and the new track, 17.75 km, will 
require excavation. This track will be 5.5 m wide, and the average depth of peat is 0.21 m (minimum 
0 m, maximum 1.4 m)4.   

There are no rock filled access tracks or floating access tracks.  

4.8 Cable Trenches 

All cabling is to follow access tracks, either incorporated into the access track or in the reinstated 
verges (see SEI Chapter 4: Development Description), so the length of any cable trench on peat 
that does not follow access tracks and is lined with a permeable medium (e.g., sand) is 0 m.  

4.9 Additional Peat Excavated 

The volume of additional peat predicted to be excavated is 125,350 m3. This is the sum of the 
excavations not already accounted for in the carbon calculator and includes: widening/upgrading 
of existing tracks (permanent), construction compound (temporary), substation/control building 
(permanent), earthworks extents (temporary), hardstanding (temporary areas outwith 
permanent hardstanding) and laybys (permanent). This is discussed further in Appendix A13.3: 
Draft Peat Management Plan, which also explains this prediction is likely to be an overestimation. 
The area of additional peat to be excavated is calculated as 638,007 m2. 

 
4 The length of track stated here and considered within the carbon balance assessment is worst-case. If the 
southern access option is utilised (see Figure 4.15 of the EIA) then the length of track and associated 
requirements for the excavation of peat and soils will be reduced. This would consequently reduce the 
predicted carbon losses due to infrastructure and also reduce the carbon payback time of the Revised 
Development.  
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4.10 Peat Landslide Hazard 

The peat landslide hazard is automatically defined by the online carbon calculator and is shown to 
be ‘negligible’. This value is fixed.   

4.11 Improvement of Carbon Sequestration at the Site 

Any local improvements to carbon sequestration, such as areas of priority peatland or carbon-rich 
soil habitat restoration, would result in a reduction in the net carbon emissions from the Revised 
Development. 

4.11.1 Improvement of Degraded Bog 

Moorland management measures will be implemented to achieve the aims of the Outline 
Biodiversity Enhancement Management Plan (OBEMP) and improve the condition of peatland and 
peaty soil habitats. A programme of work will be implemented which will increase structural and 
species diversity of habitats, and over time, increase carbon sequestration and storage within 
these habitats.  

Habitat surveys have identified a minimum of 59 ha of modified bog within the OBEMP Area which 
could be improved to reach favourable condition (see SEI Figure 8.1a for wet modified bog 
extents). This includes areas within habitat mosaics but excludes direct and indirect loss due to the 
Revised Development infrastructure. This is a conservative value, as management of other habitats 
such as acid grassland and dwarf shrub heaths, which are underlain by peaty soils, would also 
increase carbon sequestration and storage levels within the OBEMP Area.  

A reasonably precautionary maximum value of 164.5 ha for potential bog improvements has been 
estimated, based on the amount of bog identified within mosaics of acid grassland and dry dwarf 
shrub heath, and excluding areas where NVC community type has indicated that the habitat may 
already be in favourable condition. Further details are in SEI Appendix A8.3a Outline Biodiversity 
Enhancement Management Plan. 

Site specific values for the water table depths are not available, so standard values are from 
"Windfarm Carbon Calculator Web Tool, User Guidance". Knowledge of the condition of the 
peatland in these areas (see 2022 EIA Report Appendix A7.1) in combination with standard values 
from ‘Windfarm Carbon Calculator Web Tool, User Guidance’ have been used to make an estimate 
of water table depth. 

4.11.2 Improvement of Felled Plantation Land 

There are no areas of felled plantation to be improved for peatland.  

4.11.3 Restoration of peat removed from borrow pits 

The total area of the borrow pit is 4.2 ha. Site specific values for water table depths are not 
available, so standard values are from ‘Windfarm Carbon Calculator Web Tool, User Guidance’.  

4.11.4 Early removal of drainage from foundations and hardstanding 

Temporary drainage would be constructed around the wind turbine foundations and 
hardstandings. This drainage would be removed on completion of the construction works, and 
therefore, the area surrounding the foundations and hardstandings can be assumed to be drained 
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only up to the time of completion of backfilling, and removal of any temporary surface water 
drains.  Subsequently, the hydrological regime adjacent to the foundation and hardstanding is 
assumed to return to its pre-construction condition.  For the purposes of the carbon calculator the 
expected value for completion of backfilling, removal of any surface drains, and restoration of the 
hydrology is 0.25 years (minimum 0.1 year, maximum 3 years). 

4.12 Restoration of Site after Decommissioning  

The restoration work undertaken as part of the decommissioning phase would be likely to result 
in a reduction in lost carbon. By restoring the hydrological conditions and returning the remaining 
stored carbon to anaerobic conditions, further oxidative loss would be limited or prevented. The 
restoration of existing habitats represents an opportunity to enhance carbon sequestration. For 
the purposes of the carbon calculation, no benefit has been assumed for the post-
decommissioning restoration works, and therefore 100% loss of carbon from the drained volume 
of soil has been accounted for.  During construction, good industry practice will be employed to 
minimise any disruption to peatland hydrology.  It has been assumed that the access tracks 
constructed would remain in-situ following decommissioning. 

4.12.1 Hydrology 

In the event that any gullies in peat have formed due to erosion during the operational phase, these 
would be blocked using good industry practice techniques to promote restoration of the local 
hydrological conditions.  This approach has been assumed in the carbon assessment. It is assumed 
any drainage channels constructed with the access tracks would be blocked to facilitate re-wetting 
of adjacent habitats. 

4.12.2 Habitats 

It is assumed that grazing will be controlled on degraded areas and areas will be managed to favour 
reintroduction of a diversity of plant species, including peat-forming species, in the future. This will 
form part of a decommissioning and restoration plan for the Site in the future. 

4.13 Methodology for Calculating Emission Factors 

Whilst two methodologies exist, namely the IPCC method (IPCC, 1997) and Ecosse project method 
(Smith et al., 2007), the latter method is required to be adopted for a planning application.  The 
Ecosse method, which is based on site-specific values, is considered to provide appropriate site-
specific results, whereas the values determined from the IPCC method are less accurate. 

4.14 Summary of Input Data 

The values entered into the carbon calculator are summarised in Annex A of this document. 
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6 CARBON ASSESSMENT OUTPUTS 

The outputs from the carbon calculator are shown in Annex B of this report. These values are totals 
for the lifetime of the Revised Development, unless specified otherwise. The total carbon losses in 
tonnes of CO2 equivalent are shown in Table 2 below and fully detailed in Annex B along with charts 
in Annex C.  

Table 2  T ota l  C arbon Losses  D ue to Revised D evelopment .  

Source of Losses 
Carbon Losses 

(tCO2) 
Expected Value 

Carbon Losses 
(tCO2) 

Minimum Value 

Carbon Losses 
(tCO2) 

Maximum Value 

Turbine life 80,870 80,870 80,870 

Backup 51,088 0 51,088 

Reduced carbon fixing potential 1,953 364 11,073 

Soil organic matter 2,987 -4,999 72,481 

DOC & POC leaching 183 0 40,750 

Felling of forestry 0 0 0 

Total 137,081 76,235 256,263 

 

The carbon losses calculated are independent of the generation mix used to calculate the overall 
carbon balance with the exception of the back-up generation capacity (which is assumed to be 
from conventional fossil fuel sources).  

The predicted payback time for the Revised Development, as determined from the carbon 
calculator tool, is shown in Table 3 below and fully detailed in Annex B. 

Table 3 Carb on Pay ba ck Pe ri od.  

Generation 
Source 

Counterfactual 
emission factors 

(2023) 

(t CO2 MWh-1) 

Carbon Payback Period (years) 

Expected Value 
Minimum Value 

0% Balancing 
Capacity 

Maximum Value 
5% Balancing 

Capacity 

Coal-fired plant 1.002 0.5 0.1 1 

Grid-mix 0.19338 2.8 0.7 5.4 

Fossil fuel-mix 0.432 1.2 0.3 2.4 

 

The ‘Grid Mix’ generation source includes renewable energy sources that are operational, 
therefore the ‘Fossil Fuel Mix’ represents the most likely scenario when considering replacing 
existing generation capacity with electricity generated from the Revised Development. 

Based on the assumptions detailed in Section 4 above, the expected payback time, assuming a 
requirement for back up generation capacity, and therefore the predictions for the growth in the 
contribution of wind energy generation to be met, is calculated to be approximately 1.2 years, if 
replacing generation capacity from the ‘Fossil Fuel Mix’. Using the worst-case scenario, 
represented by adopting the maximum values entered in the carbon assessment and taking 
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account of a requirement for back up generation capacity, the payback time is calculated to be  
2.4 years. 

7 CONCLUSION 

The output from the carbon balance assessment indicates that, based on the best estimate values 
determined from the information currently available, that the Revised Development as it is 
currently proposed would pay back the carbon emissions associated with its construction, 
operation and subsequent decommissioning in 1.2 years5.   

Outputs from the carbon assessment demonstrate the following key points: 

 The data used to undertake the carbon assessment has adopted conservative values; 

 No allowance has been accounted for in the carbon assessment for any Site improvements 
over and above the peatland improvement measures proposed within the OBEMP6 
(Appendix A8.3a) that may be incorporated into the final design of the Revised 
Development, that would reduce further any carbon losses. 

Changes to the factors incorporated into the carbon assessment could impact on the overall 
carbon payback period calculated, however, the sensitivity analysis embedded within the carbon 
calculator tool takes such variations into account by considering a range of values for each factor 
considered.  Furthermore, by adopting conservative input values for various factors contributing 
to the overall carbon payback calculation, the carbon savings resulting from the operation of the 
proposed Revised Development (and the diversion of energy generation from a Fossil fuel-mix), 
could be significantly greater than the carbon emissions predicted to occur from the construction, 
operation and subsequent decommissioning of the Revised Development. 

 
5 This value would likely decrease if the southern access option were utilised, due to its lesser track length 
requirements.  
6 The OBEMP (Appendix A8.3a) also includes provisions for native broadleaved planting on the Site, the 
potential carbon sequestration associated with this woodland planting is not accounted for in the carbon 
calculator tool.  
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 CARBON CALCULATOR INPUTS 

Carbon Calculator v1.7.0 

Grayside Wind Farm Location: 55.540, -3.557 

 

Input data Expected  
value 

Minimum 
value 

Maximum 
value 

Source of data 

Wind farm characteristics 

Dimensions 

No. of turbines 15 15 15 Chapter 4, Section 4.2.1 

Duration of 
consent (years) 

30 30 30 Chapter 4, Section 4.4 

Performance     

Power rating of 1 
turbine (MW) 

6 6 6 Vestas V150 

Capacity factor 33 31.2 37 From REF database, client estimate based on Clyde 
North Wind Farm & Glenkerie Wind Farm 8-9 year 
rolling averages. See also: Calculating Potential Carbon 
Losses & Savings from Wind Farms on Scottish 
Peatlands, Technical Note, Version 2.10.0, Para 14. 

Backup 

Fraction of output 
to backup (%) 

5 0 5 Calculating Potential Carbon Losses & Savings from 
Wind Farms on Scottish Peatlands, Technical Note, 
Version 2.10.0, Para 19. 

Additional 
emissions due to 
reduced thermal 
efficiency of the 
reserve 
generation (%) 

10 10 10 Fixed 

Total CO2 
emission from 
turbine life (tCO2 
MW-1) (eg. 
manufacture, 
construction, 
decommissioning)

Calculate wrt 
installed 
capacity 

Calculate wrt 
installed 
capacity 

Calculate wrt 
installed 
capacity 

 

Characteristics of peatland before wind farm development 

Type of peatland Acid bog Acid bog Acid bog 2022 EIA Report Technical Appendix A7.1 NVC & 
Habitats Report and Technical Appendix A13.2 Peat 
Landslide Hazard and Risk Assessment, Section 3.1.1 

Average annual 
air temperature at 
site (°C) 

7 6 8 Met Office, nearest climate station: Camps Reservoir 

Average depth of 
peat at site (m) 

0.19 0 2.1 MacArthur Green (MG) compiled peat data (see 2022 
EIA Report Appendix A13.2). Average depth taken 
from MG Peat Calcs (peat study area only within new 
RLB). 

C Content of dry 
peat (% by weight) 

52.9 37 58.8 2022 EIA Report Technical Appendix A13.1, Section 
6.3.10 
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Input data Expected  
value 

Minimum 
value 

Maximum 
value 

Source of data 

Average extent of 
drainage around 
drainage features 
at site (m) 

10 2 50 Site specific values are not available. Standard values 
are from "Windfarm Carbon Calculator Web Tool, User 
Guidance". 

Average water 
table depth at site 
(m) 

0.1 0.05 0.3 Site specific values are not available. Standard values 
are from "Windfarm Carbon Calculator Web Tool, User 
Guidance". Values for 'intact peat' have been used. 

Dry soil bulk 
density (g cm-3) 

0.091 0.063 0.118 2022 EIA Report Appendix A13.1, Section 6.3.9 

Characteristics of bog plants 

Time required for 
regeneration of 
bog plants after 
restoration 
(years) 

5 2 10 From experience of monitoring bog plant restoration, 
this can vary widely depending on the location of the 
site and the target bog plants for restoration, and 
whether the ground was previously afforested or open 
moorland. The speed of regeneration will also depend 
on species present and their colonising ability and 
traits, as well as the methods of restoration and 
maintenance of hydrology. Typical bog plants may 
take longer to establish where suitable conditions 
exist. 

Carbon 
accumulation due 
to C fixation by 
bog plants in 
undrained peats 
(tC ha-1 yr-1) 

0.25 0.12 0.31 Calculating Potential Carbon Losses & Savings from 
Wind Farms on Scottish Peatlands, Technical Note, 
Version 2.10.0, para 25. 

Forestry Plantation Characteristics 

Area of forestry 
plantation to be 
felled (ha) 

0 0 0 No net loss of woodland, therefore values are zero. 
The loss of plantation woodland to infrastructure 
according to habitat loss calculations is just 0.1 ha (see 
SEI Chapter 7: Ecology). The wider planting proposals 
for the estate will be well in exceedance of this (see 
SEI Chapter 4: Development Description). In addition, 
the OBEMP (SEI Appendix A8.3a) includes provisions 
for native woodland planting proposals well in excess 
of predicted losses (see Search Areas E1 to E4 of the 
OBEMP). 

Average rate of 
carbon 
sequestration in 
timber (tC ha-1 yr-1) 

3.6 3.5 3.7 Cannel, 1998, Growing trees in the UK to sequester 
carbon. Sitka spruce, YC 16 over 55 years, 3.6 tC ha-1 yr-
1 

Counterfactual emission factors (fixed) 

Coal-fired plant 
emission factor (t 
CO2 MWh-1) 

1.002 1.002 1.002  

Grid-mix emission 
factor (t CO2 
MWh-1) 

0.19338 0.19338 0.19338  

Fossil fuel-mix 
emission factor (t 
CO2 MWh-1) 

0.432 0.432 0.432  

Borrow pits 
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Input data Expected  
value 

Minimum 
value 

Maximum 
value 

Source of data 

Number of 
borrow pits 

1 1 1 Chapter 4, Development Description 

Average length of 
pits (m) 

321 249 394 EIA Design Freeze client design (measured in GIS) 

Average width of 
pits (m) 

147 132 162 EIA Design Freeze client design (measured in GIS) 

Average depth of 
peat removed 
from pit (m) 

0.25 0.13 0.39 EIA Design Freeze client design – MG Peat Volume 
Calcs (Total volume divided by Total Area) 

Foundations and hard-standing area associated with each turbine 

Average length of 
turbine 
foundations (m) 

24 23.75 24.25 SEI Chapter 4: Development Description 

Average width of 
turbine 
foundations (m) 

24 23.75 24.25 SEI Chapter 4: Development Description 

Average depth of 
peat removed 
from turbine 
foundations(m) 

0.25 0.13 0.39 EIA Design Freeze client design – MG Peat Volume 
Calcs (Total volume divided by Total Area) – all turbine 
locations 

Average length of 
hard-standing (m) 

45 44.75 45.25 SEI Chapter 4: Development Description  

Average width of 
hard-standing (m) 

37 36.75 37.25 SEI Chapter 4: Development Description  

Average depth of 
peat removed 
from hard-
standing (m) 

0.25 0.13 0.36 EIA Design Freeze client design – MG Peat Volume 
Calcs (Total volume divided by Total Area) – Combined 
Temporary and Permanent Hardstanding Areas 

Volume of concrete used in construction of the ENTIRE windfarm 

Volume of 
concrete (m3) 

12000 12000 12000 SEI Chapter 4: Development Description 

Access tracks 

Total length of 
access track (m) 

21200 21150 21250 Sum of existing track and excavated track 

Existing track 
length (m) 

3450 3450 3450 2022 EIA Report Chapter 4, Table 4.1: Key Parameters 
of the Development 

Length of access 
track that is 
floating road (m) 

0 0 0  

Floating road 
width (m) 

0 0 0  

Floating road 
depth (m) 

0 0 0  

Length of floating 
road that is 
drained (m) 

0 0 0  

Average depth of 
drains associated 

0 0 0  
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Input data Expected  
value 

Minimum 
value 

Maximum 
value 

Source of data 

with floating 
roads (m) 

Length of access 
track that is 
excavated road 
(m) 

17750 17700 17800 Chapter 4, Table 4.1: Key Parameters of the 
Development 

Excavated road 
width (m) 

5.5 5.4 5.6 Chapter 4, Table 4.1: Key Parameters of the 
Development and Section 4.2.1 

Average depth of 
peat excavated 
for road (m) 

0.19 0 1.25 EIA Design Freeze client design – MG Peat Volume 
Calcs (Total volume divided by Total Area) 

Length of access 
track that is rock 
filled road (m) 

0 0 0  

Rock filled road 
width (m) 

0 0 0  

Rock filled road 
depth (m) 

0 0 0  

Length of rock 
filled road that is 
drained (m) 

0 0 0  

Average depth of 
drains associated 
with rock filled 
roads (m) 

0 0 0  

Cable trenches 

Length of any 
cable trench on 
peat that does 
not follow access 
tracks and is lined 
with a permeable 
medium (eg. 
sand) (m) 

0 0 0 All cabling is to follow the route of access tracks and 
be incorporated into the access tracks and associated 
verges (SEI Chapter 4: Development Description). 

Average depth of 
peat cut for cable 
trenches (m) 

0.19 0 1.25 Values from 'Average depth of peat excavated for 
road (m)' 

Additional peat excavated (not already accounted for above) 

Volume of 
additional peat 
excavated (m3) 

2113 2113 2113 EIA Design Freeze client design – MG Peat Volume 
Calcs and 2022 EIA Report Appendix A13.2. Additional 
excavated peat volume comprises widening/upgrading 
of existing tracks (permanent), construction 
compound (temporary), substation/control building 
(permanent), earthworks extents (temporary), 
hardstanding (temporary areas outwith permanent 
hardstanding), laybys (permanent). 

Area of additional 
peat excavated 
(m2) 

15668 15668 15668 EIA Design Freeze client design – MG Peat Volume 
Calcs and 2022 EIA Report Appendix A13.2. 

Peat Landslide Hazard 

Peat Landslide 
Hazard and Risk 

negligible negligible negligible Fixed 
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Input data Expected  
value 

Minimum 
value 

Maximum 
value 

Source of data 

Assessments: 
Best Practice 
Guide for 
Proposed 
Electricity 
Generation 
Developments 

Improvement of C sequestration at site by blocking drains, restoration of habitat etc 

Improvement of degraded bog 

Area of degraded 
bog to be 
improved (ha) 

59 0 164.5 Outline Biodiversity Enhancement Management Plan, 
SEI Appendix 8.3a. Habitat surveys have identified a 
minimum of 59 ha of modified bog within the OBEMP 
Area which could be improved to reach favourable 
condition (see SEI Figure 8.1a). A reasonably 
precautionary maximum value of 164.5 ha for potential 
bog improvements has been estimated, based on the 
amount of bog identified within mosaics of acid 
grassland and dry dwarf shrub heath, and excluding 
areas where NVC community type has indicated that 
the habitat may already be in favourable condition. 

Water table depth 
in degraded bog 
before 
improvement (m) 

0.1 0.05 0.3 Site specific values are not available. Standard values 
are from "Windfarm Carbon Calculator Web Tool, User 
Guidance". Values for 'intact peat' have been used 
given the habitats and peatland existing in these 
locations (see 2022 EIA Report Appendix 7.1 and 
2022 EIA Report Appendix A13.1. 

Water table depth 
in degraded bog 
after 
improvement (m) 

0.05 0.01 0.1 Site specific values are not available. Knowledge of the 
condition of the peatland in these areas (from 2022 
EIA Report Appendix A7.1 and 2022 EIA Report  
Appendix A13.1 in combination with standard values 
from "Windfarm Carbon Calculator Web Tool, User 
Guidance" and values for 'intact peat' have been used 
to make an estimate of water table depth. 

Time required for 
hydrology and 
habitat of bog to 
return to its 
previous state on 
improvement 
(years) 

5 2 10 The speed of regeneration depends on species present 
and their colonising ability and traits, as well as the 
methods of restoration and maintenance of 
hydrology. Typical bog plants may take longer to 
establish where suitable conditions exist. These 
estimates have been informed by: Whitelee Phase 3 
Technical Appendix 9.1 Appendix B Restoring blanket 
bog from commercial forestry: summary of monitoring 
and management interventions at two large windfarm 
sites 2004 – 2011. 

Period of time 
when 
effectiveness of 
the improvement 
in degraded bog 
can be 
guaranteed 
(years) 

30 30 30 The duration of consent is 30 years. 

Improvement of felled plantation land 

Area of felled 
plantation to be 
improved (ha) 

0 0 0 No plans to improve felled areas. 
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Input data Expected  
value 

Minimum 
value 

Maximum 
value 

Source of data 

Water table depth 
in felled area 
before 
improvement (m) 

0 0 0  

Water table depth 
in felled area after 
improvement (m) 

0 0 0  

Time required for 
hydrology and 
habitat of felled 
plantation to 
return to its 
previous state on 
improvement 
(years) 

0 0 0  

Period of time 
when 
effectiveness of 
the improvement 
in felled 
plantation can be 
guaranteed 
(years) 

0 0 0  

Restoration of peat removed from borrow pits 

Area of borrow 
pits to be 
restored (ha) 

4.2 4.1 4.3 EIA Design Freeze client design. Borrow pit area. 

Depth of water 
table in borrow 
pit before 
restoration with 
respect to the 
restored surface 
(m) 

0.3 0.1 0.5 Site specific values are not available. Standard values 
are from ""Windfarm Carbon Calculator Web Tool, 
User Guidance"". Values for 'degraded peat' have 
been used. 

Depth of water 
table in borrow 
pit after 
restoration with 
respect to the 
restored surface 
(m) 

0.1 0.05 0.3 Site specific values are not available. Standard values 
are from "Windfarm Carbon Calculator Web Tool, User 
Guidance". Values for 'intact peat' have been used. 

Time required for 
hydrology and 
habitat of borrow 
pit to return to its 
previous state on 
restoration 
(years) 

5 2 10 Same values as used in Tab 2 'Time required for 
regeneration of bog plants after restoration' 

Early removal of drainage from foundations and hardstanding 

Water table depth 
around 
foundations and 
hardstanding 
before 
restoration (m) 

0.3 0.1 0.5 Site specific values are not available. Standard values 
are from "Windfarm Carbon Calculator Web Tool, User 
Guidance". Values for 'degraded peat' have been used. 
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Input data Expected  
value 

Minimum 
value 

Maximum 
value 

Source of data 

Water table depth 
around 
foundations and 
hardstanding 
after restoration 
(m) 

0.1 0.05 0.3 Site specific values are not available. Standard values 
are from "Windfarm Carbon Calculator Web Tool, User 
Guidance". Values for 'intact peat' have been used. 

Time to 
completion of 
backfilling, 
removal of any 
surface drains, 
and full 
restoration of the 
hydrology (years) 

0.25 0.1 3 These parameters refer to the removal of drainage 
around foundations and hardstandings after 
construction, not the removal of hardstandings and 
turbine foundations after decommissioning. 

Restoration of site after decommissioning 

Will the hydrology 
of the site be 
restored on 
decommissioning?

Yes Yes Yes  

Will you attempt 
to block any 
gullies that have 
formed due to the 
windfarm? 

Yes Yes Yes This will form part of a decommissioning and 
restoration plan for the site in the future. 

Will you attempt 
to block all 
artificial ditches 
and facilitate 
rewetting? 

Yes Yes Yes This will form part of a decommissioning and 
restoration plan for the site in the future. 

Will the habitat of 
the site be 
restored on 
decommissioning?

Yes Yes Yes  

Will you control 
grazing on 
degraded areas? 

Yes Yes Yes This will form part of a decommissioning and 
restoration plan for the site in the future. 

Will you manage 
areas to favour 
reintroduction of 
species 

Yes Yes Yes This will form part of a decommissioning and 
restoration plan for the site in the future. 

Methodology 
    

Choice of 
methodology for 
calculating 
emission factors 

Site specific (required for planning applications) 

Forestry input 
data 

N/A 
   

Construction 
input data 

N/A 
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 CARBON CALCULATOR PAYBACK TIME AND CO2 EMISSIONS OUTPUT 

These values are totals for the lifetime of the Revised Development, unless specified otherwise. 

1. Windfarm CO2 emission saving over...(annual totals) Exp. Min. Max. 

...coal-fired electricity generation (t CO2 / yr) 260,692 246,473 292,291 

...grid-mix of electricity generation (t CO2 / yr) 50,312 47,568 56,410 

...fossil fuel-mix of electricity generation (t CO2 / yr) 112,394 106,264 126,018 

Energy output from windfarm over lifetime (MWh) 7,805,160 7,379,424 8,751,240 

 
Total CO2 losses due to wind farm (tCO2 eq.) Exp. Min. Max. 

2. Losses due to turbine life  

(eg. manufacture, construction, decommissioning) 

80,870 80,870 80,870 

3. Losses due to backup 51,088 0 51,088 

4. Losses due to reduced carbon fixing potential 1,953 364 11,073 

5. Losses from soil organic matter 2,987 -4,999 72,481 

6. Losses due to DOC & POC leaching 183 0 40,750 

7. Losses due to felling forestry 0 0 0 

Total losses of carbon dioxide 137,081 76,235 256,263 

 
8. Total CO2 gains due to improvement of site (t CO2 eq.) Exp. Min. Max. 

8a. Change in emissions due to improvement of degraded bogs 3,072 0 -20,689 

8b. Change in emissions due to improvement of felled forestry 0 0 0 

8c. Change in emissions due to restoration of peat from borrow pits -114 0 -578 

8d. Change in emissions due to removal of drainage from foundations & 
hardstanding 

-355 0 -14,237 

Total change in emissions due to improvements 2,603 0 -35,504 

 
RESULTS Exp. Min. Max. 

Net emissions of carbon dioxide (t CO2 eq.) 139,684 40,731 256,263 

Carbon Payback Time 

...coal-fired electricity generation (years) 0.5 0.1 1 

...grid-mix of electricity generation (years) 2.8 0.7 5.4 

...fossil fuel-mix of electricity generation (years) 1.2 0.3 2.4 
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 CARBON CALCULATOR OUTPUT CHARTS 

 

 

Char t 1  Ca rbon  pay ba ck t i me (month s)  us ing f oss i l - f uel  mix  as  coun terfa ctua l.  

 

 

Char t 2  Gre e nh ouse  ga s  emi ss i ons  (t  CO 2  e q. ) .  
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Char t 3 Pro porti ons  of  greenh ou se g as  e mis si ons  f rom dif fere nt  s ou rces .  

 


