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6 Forestry 
Introduction 

6.1 This chapter sets out information relating to the existing forestry within and immediately adjacent to 

the  site and provides detailed proposals for the felling and replanting proposed to accommodate the 

proposed wind farm, including transportation of timber from the site.  The chapter also outlines the 

likely future land management of the remaining forestry immediately adjacent to the site.  

6.2 This chapter has been prepared by Bidwells and includes the following information: 

 forest policy in relation to wind turbine development; 

 a description of the existing forest; 

 quantification of crop harvesting and woodland removal proposals proposed as part of the wind 

farm development; 

 forest management proposals including forest design and mitigation measures. 

 an estimation of timber production and quantification of timber traffic movement; 

6.3 An assessment of the potential effects associated with the felling of existing forestry is considered in 

the individual technical chapters 8 - 17 of this ES.  

6.4 This chapter is supported by Appendix 6.1: Forestry Compartment Schedule. 

Legislation and Planning Policy Context  

6.5 The control of forestry felling is normally administered under the Forestry Act 1967 (as amended) and 

woodland removal falls within the scope of Environmental Impact Assessment (Forestry) (Scotland) 

Regulations 1999.  However, when forestry felling occurs as part of a development the consenting 

process is covered by the Town and Country Planning (Scotland) Act 1997 (as amended). 

6.6 The Scottish Government’s ‘Policy on the Control of Woodland Removal’
1
 was introduced in 2009.  

This policy has been put in place to help guide those who are involved with decisions/proposals that 

either directly require the removal of woodland to permit development or involve the felling of trees 

for operational or safety concerns.  The policy is also designed to help the Scottish Government meet 

its targets to maintain and expand the forest cover in Scotland, formally set out in the Scottish 

Forestry Strategy 2006
2
.   

6.7 The policy states that permanent clearance of trees should only be allowed where it would achieve 

significant and clearly defined public benefits (social, economic or environmental).  There may also be 

situations where felling can be permitted where compensatory planting is undertaken elsewhere. 

6.8 Woodland removal, with an accompanying requirement for compensatory planting, is most likely to be 

appropriate where it would contribute significantly to: 

 helping Scotland mitigate and adapt to climate change; 

 enhancing sustainable economic growth or rural/community development; 

 supporting Scotland as a tourist destination; 

                                                 
1 Control of Woodland Removal, Forestry Commission Scotland (2009). 

http://www.forestresearch.gov.uk/pdf/fcfc125.pdf/$FILE/fcfc125.pdf  

2 The Scottish Forest Strategy (2006). http://www.forestry.gov.uk/sfs   

 encouraging recreational activities and public enjoyment of the outdoor environment; 

 reducing natural threats to forests or other land  

 increasing the social, economic or environmental quality of Scotland's woodland cover. 

6.9 Under certain conditions, compensatory re-planting requirements following felling may be waived,  

these conditions being where the woodland removal will contribute significantly to: 

 enhancing priority habitats and their connectivity; 

 enhancing populations of priority species; 

 enhancing nationally important landscapes, designated historic environments and geological Sites 

of Special Scientific Interest (SSSIs);  

 improving conservation of water or soil resources; and  

 public safety. 

6.10 Reference to the Control of Woodland policy document is now being included in updates to local 

planning authority guidance documents in relation to wind farm developments.  General planning 

policies relating to the wind farm development are presented in Chapter 2: Planning Policy Context. 

Baseline Conditions 

Species Composition  

6.11 The proposed wind farm site is located on the south-west elevation of a partially afforested hilltop.  

Although contiguous in nature, the total area of commercial forestry is split into four private 

ownerships: Conhess, Alderwell, Kirtleton North and Kirtleton South.  As shown on Figure 6.1, the 

proposed wind farm would be constructed across the majority of Conhess and the southern end of 

Kirtleton South and Kirtleton North, with the northern access route utilising the existing forestry track 

through Kirtleton North.  No infrastructure is proposed for Alderwell, however, to maximise energy 

yield, the northern section is proposed to be felled. 

6.12 Based on recent GIS (Geographical Information System) mapping, supported by the crop details and 

stock maps supplied by the forest managers, the total area of the four forest blocks extends to  

approximately 533 hectares (ha), of which approximately 223 hectares is located within the proposed 

wind farm site boundary.   

6.13 A full compartment schedule providing details of tree species, planting year and area is provided in 

Appendix 6.1.  A summary of the current composition of the forestry blocks within, and surrounding 

the site, based on the information provided by the forestry managers, is provided in Table 6.1.   

Table 6.1: Species Composition 

Tree Species Total Forest Area (ha) 
Forest Area Within the 

Site Boundary (ha) 

Sitka Spruce (SS) 277 78 

Sitka Spruce (SS)/ Lodgepole Pine(LP) mix 92 73 

Mixed Conifer [larch,lodgepole pine, norway spruce] 
(MC) 

67 38 

Norway Spruce (NS) 13 0 

http://www.forestresearch.gov.uk/pdf/fcfc125.pdf/$FILE/fcfc125.pdf
http://www.forestry.gov.uk/sfs
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Tree Species Total Forest Area (ha) 
Forest Area Within the 

Site Boundary (ha) 

Larch 14 1 

Planted Mixed Broadleaves (MB)/Unplanted Areas 36 15 

Broadleaves 2 0 

Unplanted (roads, rides, boundary edge) 5 4 

Bare Land (wayleaves,open areas) 27 14 

Totals 533 ha 223 ha 

 

6.14 Other than where limited areas of lodgepole pine and larch have been planted in ‘pure’ blocks, Sitka 

is now dominating the site and is likely to be the main crop species at time of felling for the proposed 

wind farm (5 – 15 years). 

Tree Age 

6.15 Planting was originally undertaken on Kirtleton North in the 1970s.  In 1983, an area of previously 

unplanted hilltop of Kirtleton South was established. Additional areas of conifer planting to the south 

followed at Conhess and Alderwell in 1985 and 1987 respectively.  During the 1990s, the majority of 

Kirtleton North, planted in the 1970s, was clear-felled and replanted.  More recently, in 2010, felling 

took place on Kirtleton South with subsequent replanting in 2011.   

Tree Productivity 

6.16 The majority of the site below the 200 m contour comprises well drained peaty gleys of sufficient 

fertility to grow good crops of Sitka spruce.  The deeper unflushed peat soils to the north are of 

limited inherent fertility for tree crops and indicate why these areas are planted with Sitka Spruce / 

Lodgepole Pine mix.   

6.17 Yield Class is a measure of site productivity in terms of timber production, with the higher the 

number, the more productive the site.  The forest managers have preliminarily assessed the Yield 

Class of the Lodgepole pine at 8 with the Sitka spruce between 14 and 20, with the better growing 

Sitka crops located on the lower slopes of Kirtleton and Alderwell.  Within the site, where the 

majority of the crop is Sitka spruce/Lodgepole pine, the average Yield Class of the spruce is 14, which 

is considered to be an average/low growth rate.   

Windthrow Hazard 

6.18 In addition to the low/average growth rates exhibited within the site, the Windthrow Hazard Class
3
 of 

the site is recorded on the crop data records as 5, which is high.  This indicates that the final height 

of the trees will be limited before they suffer windthrow (i.e. are blown over).  Table 6.2 provides a 

summary of the yield class and windthrow values for the main tree species on the site. 

 

 

 

                                                 
3 Windthrow Hazard Classification, Miller HMSO Publication 1985, ISBN 0117100471 

Table 6.2: Summary of Yield and Windthrow for Main Tree Species Within the Site 

Tree Species – Major Groups Area (ha) Yield Class (av.) Windthrow Hazard Class 

Sitka Spruce 78 14-20 (16) 5 

Sitka Spruce/Lodgepole Pine 73 16/8 (14/8) 5 

Mixed Conifer 38 16/8 (14/8) 5 

Nb.  Mixed conifer is also a combination of Sitka Spruce and Lodgepole Pine but is referred to seperately in the compartment 

schedule 

 

Current Management Objectives  

6.19 The key objective for these commercial areas of forest is to make an economic return on the financial 

investment made in terms of costs of establishment and maintenance and the returns from the sale of 

forest produce.  Secondary objectives include improving public access, species diversification, 

restructuring of internal and external boundaries and securing opportunities for non-forestry 

development where appropriate. 

6.20 The forestry at the site would be considered a typical conifer upland plantation and is managed in line 

with many other commercial woodland plantations in Southern Scotland, providing an alternative 

economic use to upland agricultural land.  In the absence of the wind farm, future management will 

be guided by the owner's objectives as well as the Forestry Commission Grant Schemes and policies on 

felling licences.   

6.21 Forest felling operations are currently approved under a system of Forest Plans through the Scottish 

Rural Development Programme (SRDP), which are similar to Forest Enterprise Scotland (FES) Forest 

Design Plans (FDP).  Although the forest managers at Kirtleton North have secured a grant through the  

SRDP for the preparation of a 10 year Forest Plan they have not commenced work on this project.  

There are no Forest Design Plan documents current or in discussion with Forestry Commission Scotland 

for the site.  In the absence of FDPs for the site, it would be expected that the mid 1980s plantings 

that are to be felled over the next 5 to 15 years, i.e. 2016-2026, will have to take account of the 

current UK Forestry Standard
4
 in respect of greater species diversity, improved internal and external 

landscape design and increased amount of 'designed' open space.  Therefore, the area of planted 

woodland will be reduced in the future from the current planted area. 

Wind Farm Felling Proposals 

Quantification of Crop Harvesting and Woodland Removal proposals 

6.22 An appraisal was carried out to determine the minimum extent of tree felling required to 

accommodate the proposed wind farm.  Although the methodology employed to calculate the felling 

requirement is not complex, it does rely on certain assumptions on when construction of the proposed 

development would commence and the relative growth stage of various forest blocks potentially 

affected at that time.  Information on the various managed forest blocks, in terms of age structure, 

species mix, felling and restocking proposals and other secondary usage was therefore obtained from 

the forest managers (UPM Tilhill and Scottish Woodlands).  This information includes up to date crop 

                                                 
4 UK Forestry: The Governments Approach to Sustainable Forestry (2004) 

http://www.forestresearch.gov.uk/pdf/fcfc001.pdf/$FILE/fcfc001.pdf  

http://www.forestresearch.gov.uk/pdf/fcfc001.pdf/$FILE/fcfc001.pdf
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data from forest compartments schedules, 1:10,000 scale stock maps and aerial photographs (see 

Appendix 6.1) and site visits which took place in February and August 2011.  It should be noted that 

the site visits were not formal tree surveys. 

6.23 Subject to consent it is assumed that felling for the wind farm infrastructure will commence in 2015 

and will take approximately 12 months to complete and to extract all commercial timber to market.  

Delays in the commencement date may occur subject to consenting timelines, discharging of planning 

conditions and the timing for the  grid connection.   

6.24 In relation to the turbines, an assumption was made, based on previous experience, that turbine 

suppliers will specify that no trees, or other fixed structures, over an average height of just under 

12 m will be permitted to be closer than up to 500 m to the base of the wind turbines.  This 

restriction is to allow for free and unimpeded air flows to the turbines to maximise energy yield.  

Acceptable tree height can vary however depending on the slope of the ground and the relative 

roughness of the surrounding terrain and therefore may be reduced if there is a significant drop off in 

elevation away from the turbine bases.  That is to say, if the relative height of the ground is 20 m 

lower within 500 m of the base of the turbine, then trees or structures up to approximately 32 m 

(20 m terrain difference plus 12 m tree tolerance) would not generally be seen as having an adverse 

impact on the operation of the turbines and could be retained.  However, the converse situation 

applies, in that the height of trees or structures at higher elevations relative to a turbine will have an 

impact even when the tree is less than 12 m in height.  

6.25 Given the current age and height of the trees, the expectation is that all forestry within 500 m of 

turbines will need to be felled.  This felling would also accommodate the site infrastructure (i.e. 

access tracks, met mast, control building and substation).  

6.26 Felling only the 500 m turbine buffer area would result in partially felling forestry compartments.  

This would expose the adjacent crop which, given the development stage and high windthrow risk 

class, would likely result in serious damage from wind.  The proposed felling will therefore also 

include the remainder of any partially impacted compartment, felling trees back to the nearest wind 

firm boundary (forest rides, track or river edge).  All the proposed felling is contained within the site 

boundary which can be seen in Figure 1.2.   

6.27 Initial felling would concentrate on those areas that require to be cleared for wind farm infrastructure 

to be constructed, with areas further away felled back to wind-firm edges later on in the construction 

time table.  The area proposed to be felled to accommodate the wind farm is shown on Figure 6.1. 

6.28 Clearance of all existing semi-mature trees within the site would therefore result in the felling of  

approximately 198 ha of the net forest area over an estimated 12 month period.  Normal expectations 

for the management of this type of upland forest would see single felling areas or 'coupes' being 

limited to a maximum of 50 – 100 ha within a similar time frame.  The proposed felling on site 

represents over 40% of the wider forest area to be felled over 12 months.  Standard practice for 

managing forest block of this size and age would be to fell no more than 25% of the forest area within 

any five year period and therefore this proposal, although required to build the wind farm and 

minimise windblow, would be seen as a departure from standard forestry practice. However, unlike 

earlier wind farms  that occurred within forest plantations, i.e. pre 2010, the majority of the felled 

area at Solwaybank will be replanted. 

Proposed Replanting and Management Proposals for the Wind Farm 

6.29 The proposal is to replant 39 hectares whilst maintaining ‘keyhole’ areas of open ground around the 

turbines and opening up more boggy areas around the top of the Palling Burn.  The objective of 

restocking the areas not occupied by the wind farm infrastructure is to minimise, where possible, 

permanent loss of the forest area and to create a more diverse forest habitat. 

6.30 The plan is to restock as much of the site as possible given the constraints of the wind farm with a 

mixture of commercial conifers, as well as planting native broadleaved species on riparian zones and 

sensitive wetlands, i.e. Palling Burn.  The area proposed for replanting is shown on the Habitat 

Management Plan (HMP) on Figure 9.7.  The replanting plan been designed to strike a balance 

between the operational requirements of the proposed wind farm, forestry and ecological issues.   

6.31 Key ecological objectives relate to the requirement to mitigate for adverse effects on red squirrel, 

badger and bats as well as objectives to restore Blanket Bog and Upland Habitats (Annex I and UK BAP 

habitats).  Further details of the replanting proposals are provided in the HMP proposed for the site, 

see Appendix 9.4. 

6.32 Further structural diversity within the site will be achieved by delaying restocking of some areas of 

the felled areas by up to five years, particularly on the higher elevations of the site where this would 

allow the more productive and faster growing crops to establish quicker further down the hill.  The 

timing of felling and restocking proposals in relation to the wider forest area is indicated in Figures 

6.2 and 6.3.  

6.33 On the basis that 198 ha will be required to be felled to accommodate the wind farm and 159 hectares 

are proposed to be replanted, there will be a net loss of c39 hectares of productive forest within the 

site as a result of the wind farm.  However, as noted in ‘Current Management Objectives’, in the 

absence of the wind farm, it is likely that the net area of forest cover would  have to be reduced to 

comply with current Forestry Commission Guidelines on restocking. 

6.34 To satisfy the requirements of the Control of Woodland Removal Policy, the net loss of 39 hectares of 

forest cover will be mitigated by a combination of site management practices such as: 

 Staggering restocking dates, up to five years, to increase structural diversity, e.g. restocking 

higher yield class areas first and poorer quality sites last.Replanting with a greater variety of 

commercial conifer species, e.g. larch, Scots pine. 

 Including significant areas of native broadleaved species along watercourses e.g. Conhess sike, 

Hallsike burn and Alderwell. 

 Creating designed-open space, encompassing the base of each turbines, as well as restoring a 

mosaic of heath, bog and grassland habitats in previously afforested areas near the head of Palling 

burn. 

 Improving the condition and maintaining the extent of existing blanket bog and grassland habitat 

at Allfornought Hill. 

Management of the Wider Forest Area 

6.35 Although the wind farm will occupy only part of the wider forestry block, it is necessary to consider 

the felling and replanting required for the wind farm site in conjunction with the other forestry areas 

on Alderwell and Kirtleton North and South.  Even though there are a number of owners and managers 

involved, each forest section is connected in terms of overall management and, as such, the felling 

and restocking plans for the wider area must be agreed by all parties.  Once finalised and agreed 

between all the forest managers, the felling and restocking plans will be lodged for approval with the 

Forestry Commission Scotland.  Figures 6.2 and 6.3 indicate the predicted felling and replanting dates 

for the wider forest area of approximately 533 ha.  
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6.36 Felling and restock dates within both the wind farm site boundary and the wider forest will be 

staggered, to introduce more variety in the forest appearance. 

Forestry Activity Impacts 

Timber Harvesting and Haulage 

6.37 As identified above, expectations are that if construction of the proposed wind farm was to 

commence in 2015 then based on the crop data supplied by the forest managers, the trees would be 

an average 30 years old, making it unlikely that the forest owners would have carried out any 

significant amount of felling had the wind farm not been proposed (normal stock rotation period being 

35 -50 years).  The exception to this is perhaps a small area of the older crop in Kirtleton North where 

the substation is proposed. 

6.38 Apart from a limited area of planted broadleaves, larch and some poorly grown Sitka 

spruce/Lodgepole pine crop around the headwater of the Palling Burn, all conifer trees within the site 

are expected to have some commercial value.  As such, it is assumed that all the conifer trees 

harvested will be removed from site during the proposed wind farm construction phase. 

6.39 Based on the crop data information supplied and yield class models"
5
, a prediction of timber standing 

volumes has been made at likely time of felling.  Calculated volumes can be found in Table 6.3.  

Timber production from the felling of 190 ha (a further 8 ha being accounted for by non commercial 

plantings), of trees with an average 30 years old would produce approximately 55,700 m³ of timber.   

Table 6.3: Estimated Conifer Timber Volumes Produced from the Site 

Species Area (ha) Yield Class Vol/ ha (m3) Total Volume (m3) 

SS/MC 80 16 325 26,000 

110 14 270 29,700 

Total 190   55,700 

 

6.40 Using a conversion factor of 1 m
3
 = 0.8 tonnes, it is estimated that approximately 44,560 tonnes of 

timber might be produced as a result of felling for the proposed wind farm, of which approximately 

50% is expected to be classed as small roundwood
6
 and 50% sawlog

7
. 

6.41 It is anticipated that the felling required for the proposed wind farm would take place over 12 

months.  The capacity of timber lorries is approximately 25 tonnes, so the removal of c. 44,560 tonnes 

of timber would require 1,783 loads, or a total of 3,566 lorry movements (to and from site).  Assuming 

extraction of timber is completed steadily over the 12 month period (6 day week), then there would 

be approximately six loads of timber removed each day.  Allowing for up to 12 weeks where no timber 

is transported (i.e. due to holidays, weather, avoiding busy construction periods) the maximum 

number of daily loads could reach 12 loads per day for a period equivalent to 10 weeks. 

6.42 The removal of timber from site would be via the A74, which is 12 km to the south via the B7068 to 

Kirtleton and then the B722 to Eaglesfield.  This is the route timber felled at Kirtleton North and 

                                                 
5 Forestry Commission – Yield Models for Forest Management  

6 Small Round Wood (SRW) small diameter timber (7-14 cm) used in paper, panel and board manufacture 

7 Sawlogs ,meaning that larger dimensional timber that can be sawn for planking, boards & batons 

South has travelled in the recent past.  An assessment of the effects of removal of the felled timber 

from the site is presented in Chapter 15 Access, Traffic and Transport. 

Hydrology 

6.43 The felling associated with the proposed wind farm site covers the upper reaches of the Palling Burn 

in the north.  However, most of the site felling will take place over land that drains to the south-west 

via a number of stream courses flowing through open rides  that lead into Kirtle Water to the south of 

the forest. 

6.44 Felling and extraction within the water catchment areas will have an effect on the surface hydrology 

both during the felling and extraction period and after all trees have been removed and the site is 

restocked.  In the absence of mitigation, the effects that are most likely to occur are: 

 Changes to the natural drainage patterns; 

 Effects on base flows; 

 Effects on runoff rates and volumes; 

 Effects on water quality; 

 Effects on the water resources i.e. private and public supplies; 

 Effects on flooding and impediments to flow; and  

 Pollution risk. 

6.45 The potential effects associated with forestry felling are managed through adoption of good practice 

as detailed in the 'Forests and Water Guidelines'
8
.  A full assessment, including the mitigation 

proposed, is detailed in Chapter 12: Geology, Hydrology and Hydrogeology. 

Carbon Balance 

6.46 The science of quantifying carbon sequestration losses from tree crop clearance is not entirely certain  

due to the variables involved as well as the interaction with peaty soils. However, UK forest research 

published in 2008 by Professor Paul Jarvis, "The Road to Carbon Recovery"
9
 and his article in the 

'Chartered Forester'
10

 in the same year, detailed that Sitka spruce of Yield Class 14 might on average, 

sequester around 10 tonnes of CO2 per hectare per annum from the atmosphere.  An upper end figure 

of 15 tonnes CO2 per annum might be appropriate for a forest which has a full range of age classes 

present. 

6.47 These figures are of a similar order to those quoted in a more recent report published in June 2010, 

by International Mire Conservation Group and International Peat Society, entitled "Calculating Carbon 

Budgets of Wind Farms on Scottish Peat Lands"
11

.  This report estimates Yield Class 16 Sitka spruce will 

sequester an average of 3.6 tonnes of carbon per hectare per year (the equivalent of 13.2 tonnes of 

CO2 per hectare per year).   

6.48 By removing trees 'permanently' from approximately 39 ha of the development area, the ability to 

sequester CO2 will be reduced by an estimated 514.8 tonnes per annum.  This figure is taken into 

                                                 
8 The UK Forestry Standard will continue to define governments' requirements for sustainable forest management and will link   
directly to the Guidelines series, such as 'Forest and Water' for greater detail. 
 

9 Institute of Chartered Foresters (ICF) National Conference Proceedings 2008 

10 Periodic magazine published by ICF 

11 Mires and Peat, Volume 4 (2008-2010), http://www.mires-and-peat.net/, ISSN 1819-754X 

http://www.mires-and-peat.net/
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account when assessing the overall carbon savings associated with the wind farm through the 

production of electricity from a renewable energy source.  More detail can be found in Chapter 17: 

Other Issues. 

Summary 

6.49 The proposal for Solwaybank Wind Farm is based on the development of a number of turbines within a 

commercial, sustainable forest environment.  The presence of mature trees close to wind turbines will 

mean that a large area of the even-aged crop will have to be felled early and over a short period of 

time.   

6.50 Working with the forest managers, the felling and restocking of the 'non-occupied' areas would be 

planned to encompass best practice and to minimise the permanent loss of forest area.  Although the 

final planted area will be reduced by an estimated 39 hectares, what will remain will be a more 

diverse forest.  An increase in designed open space will maximise environmental benefits by 

concentrating on riparian zones and sensitive wetlands, i.e. the headwater of Palling Burn, and by 

increasing the amount of native broadleaved species throughout the felled area but in particular along 

potential bat foraging routes.  Further structural diversity would be achieved by delaying restocking of 

some areas of the felled areas by up to five years, particularly on the higher elevations of the site 

where this would allow the more productive and faster growing crops to establish quicker further 

down the hill.  The final details of felling and restocking proposals will be encompassed into the 

Solwaybank Forest Design Plan, and submitted to the Forestry Commission Scotland for approval. 
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