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Graph 10.1.1: Estimate of minimum shear strength, c’ 

6.10 In order to produce a site-wide dataset for Factor of Safety, a grid of 50 x 50 m cells was 
overlain across the site and a Factor of Safety calculated for each cell. It is a standard 
and widely recognised GIS technique to use a regular grid for terrain analyses of this 
kind. It allows a systematic process across the landscape and minimises the subjectivity 
of the analysis. The 50 x 50 m cells are referred to as ‘grid cells’ throughout the analysis. 

6.11 The Factor of Safety, F, has been calculated for each peat probing location within the 
site, and for each grid cell within the site. A buffer of 200 m around the application 
boundary has also been included. The Factors of Safety have been divided into classes, 
which have been used to map the likelihood of a peat landslide occurring at each point 
and for each grid cell across the site. 

6.12 For most wind farm assessments, the calculated Factor of Safety results are considered 
together with field observations and geomorphological assessment to take into account 
additional risk factors including breaks in slope or risk reduction factors such as areas of 
bedrock exposure. These factors have been applied to the calculated Factor of Safety 
results and the grid cell classes have been changed as appropriate based on the 
geomorphological mapping. For cells where additional risk factors and risk reduction 
factors are both present, no change has been made to the calculated results. The results 
are presented in Table 10.1.6. 
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Table 10.1.6: Summary of likelihood ratings 

Likelihood Factor of 
Safety 

No. of 
points 

% of 
points 

No. of cells 
(FoS) 

% of cells 
(FoS) 

Nil No peat 726 35.5% 816 (816) 18.8% (18.8) 

Negligible 2.5 + 1,166 57.0% 2949 (3108) 67.8% (71.4) 

Unlikely 1.3 to <2.5 144 7.0% 506 (401) 11.6% (9.2) 

Likely 1.1 to <1.3 8 0.4% 66 (15) 1.5% (0.3) 

Probable 1.0 to <1.1 2 0.1% 6 (4) 0.1% (0.1) 

Almost certain <1.0 0 0.0% 7 (5) 0.1% (0.1) 

 Totals 2,046 100% 4,350 100% 

N.B. Numbers in brackets for the grid cells are the original results from the Infinite 
Slope Model analysis, to provide a comparison with the Likelihood Rating results 

 

6.13 The Likelihood map is provided in Figure 10.1.5. 

Assessing adverse consequences 
6.14 Potential adverse consequences resulting from a peat landslide cover a wide range, from 

environmental through to economic and, potentially, harm to life. Scottish Government 
(2017) gives five examples, as follows: 

• Potential for harm to life during construction; 
• Potential economic costs associated with lost infrastructure or delays in the 

construction programme; 
• Potential for reputational damage associated with the occurrence of a peat 

landslide in association with construction activities; 
• Potential for permanent, irreparable damage to the peat resource, in terms of both 

carbon store and habitat, through mobilisation and loss of peat in a landslide; 
• Potential for ecological damage to watercourses and waterbodies subject to 

inundation by peat debris. 

6.15 Adverse consequences have been assessed taking account of environmental sensitivity, 
including potential consequences to water quality from peaty debris and habitat loss by 
peat removal and by blanketing of sensitive areas with peat debris, and economic 
significance, including damage to infrastructure and construction delays resulting from a 
peat landslide, in line with current guidance (Scottish Government, 2017). 

6.16 Adverse consequence has been assigned as follows: 

• Very high consequence: buildings, wind turbine foundations, substations, public 
roads, private water supply infrastructure; 

• High consequence: watercourses and waterbodies, areas of sensitive habitat, 
turbine hardstandings, compounds; 

• Moderate consequence: access tracks, laydown areas, met masts, mobilisation 
compounds; 

• Low consequence: areas of low sensitivity habitat, borrow pits; 
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• Very low consequence: damaged or degraded habitat. 

6.17 Table 10.1.7 below provides a summary of the grid cells at the site assigned the various 
consequence ratings. The adverse consequence map is provided in Figure 10.1.6.  

Table 10.1.7: Summary of adverse consequence ratings 

Adverse consequence No. of cells % of cells 

Very high consequence 110 2.5% 

High consequence 510 11.7% 

Moderate consequence 391 9.0% 

Low consequence 3,339 76.8% 

Very low consequence 0 0% 

Risk assessment 
6.18 The Likelihood and Adverse Consequence are combined to produce an estimate of risk 

for each grid cell within the site. The risk assessment matrix used to combine these two 
parameters is provided in Table 10.1.8 below. 

Table 10.1.8: Risk assessment matrix 

  Adverse consequence 

  Extremely 
high High Moderate Low Very Low 

Pe
at

 la
nd

sl
id

e 
lik

el
ih

oo
d 

Almost 
certain High High Moderate Moderate Low 

Probable High Moderate Moderate Low Negligible 

Likely Moderate Moderate Low Low Negligible 

Unlikely Low Low Low Negligible Negligible 

Negligible Low Negligible Negligible Negligible Negligible 

6.19 Table 10.1.9 below provides a summary of the risk ranking for the grid cells across the 
site, together with an indication of appropriate mitigation from Scottish Government 
(2017). The risk ranking map is provided in Figure 10.1.7. 
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Table 10.1.9: Summary of risk ranking and appropriate mitigation 

Risk 
ranking 

No. of 
grid cells 

% of grid 
cells 

Appropriate mitigation 

High 0 0.0% Avoid project development at these locations 

Moderate 15 0.3% 

Project should not proceed unless risk can be 
avoided or mitigated at these locations, without 
significant environmental impact, in order to reduce 
risk ranking to low or negligible 

Low 208 4.8% 
Project may proceed pending further investigation to 
refine assessment, and mitigate hazard through 
relocation or re-design at these locations 

Negligible 3,311 76.1% 
Project should proceed with monitoring and mitigation 
of peat landslide hazards at these locations as 
appropriate 

No peat 816 18.8% No peat landslide hazard 

6.20 Most of the site has been assessed as having a negligible risk of peat landslide, or of 
having no peat (94.9%). Fifteen grid cells have been assessed as having a moderate risk 
of peat landslide and none with a high risk. 

6.21 Of the 15 grid cells assessed as having moderate risk, six are located adjacent to 
proposed infrastructure. These cells and their immediate surroundings have been the 
subject of further investigation in order to refine the assessment in these areas.  

6.22 The remaining moderate risk cells have been considered in relation to natural peat slide 
and the risk this may cause to proposed infrastructure.  

6.23 Both aspects are detailed in Section 7. 

Peat slide risk associated with blasting for aggregate 

6.24 For many renewable energy developments, aggregate extraction is achieved by blasting 
of bedrock. The shock waves from blasting have the potential to travel through the 
bedrock and could, potentially, be associated with triggering instability in peat areas at 
some distance from borrow pit sites. All borrow pit sites have been located within areas 
with minimal or no peat, to restrict the potential for induced peat slide adjacent to the 
borrow pit areas. 

6.25 All blasting will be under the supervision of a qualified and experienced blast engineer. 
The smallest practicable amount of explosive would be used in order to minimise shock 
waves resulting from the blast. Additional pre-drilling of the blast face may be appropriate 
to provide a higher level of control of the blast, particularly if this allowed use of smaller 
amounts of explosive; this would be undertaken on the advice of the blast engineer 
operating within the site. 

6.26 Significant excavation works would be restricted when blasting for aggregate is planned 
at either borrow pit, with restrictions affecting Turbine T1, the entrance construction 
compound and control building for works at Borrow Pit BP1, and Turbines T7, T8, T12 
and T13 and the subsidiary construction compound for works at Borrow Pit BP2. Works 
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would only continue after appropriate inspections have determined that ground instability 
has not arisen as a result of the blast. 

6.27 Visual peat monitoring would be undertaken following periods of blasting, to inspect 
nearby infrastructure locations for any signs of peat instability. This would include 
recording any signs of cracking or mounding of peat, which can be the early signs of 
slippage. It is recommended that infrastructure and peat areas within 500 m of the 
blasting location are visited, with additional locations if relevant as recommended by the 
Environmental Clerk of Works. 

6.28 Blasting may be restricted in periods of significant wet weather, upon the advice of the 
blast engineer. Wet weather definitions are provided in Technical Appendix 10.2 Peat 
Management Plan of the EIA Report. 
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7 DETAILED ASSESSMENT AND 
MITIGATION 
Detailed assessment 

7.1 Six grid cells within the proposed infrastructure footprint have been identified as having a 
moderate risk of peat landslide. In addition, nine cells forming five small clusters have 
been identified as having moderate risk of peat landslide. The areas identified for detailed 
assessment are indicated on Figure 10.1.7. 

7.2 These cells have been considered in greater detail, as nine separate groups. Areas 1-4 
consider the four groups of cells within the proposed infrastructure footprint, with Areas 
5-9 considering the five wider cell clusters that are located some distance from the 
Proposed Development infrastructure. Relevant photographs of the areas are included to 
provide additional context. 

7.3 The inspection for Areas 1-4 include a detailed inspection of the highlighted cells, the 
cells immediately around and downslope of them, the measured peat depths and slope 
angles present, drainage features and the nature of the proposed nearby infrastructure. 
Mitigation measures are recommended to reduce or control the risk for the areas. 

7.4 The inspection for the clusters of cells in Areas 5-9 have been further appraised to 
determine if there is any risk to downslope receptors including the River Brora, the 
Dalnessie weir and the Proposed Development infrastructure. 

7.5 Following detailed consideration, the risk ranking has been re-appraised in the light of the 
presented information and proposed mitigation. Each description is accompanied by a 
map of the cells and their immediate surroundings. The grid cells in each map are 50 x 
50 m, to give an indication of scale. Green cells have negligible risk; yellow cells have 
low risk; orange cells have moderate risk; red cells have high risk. Blank cells have no 
peat as defined in the PLHRA Guidelines (Scottish Government, 2017).  

7.6 The points on the maps show the calculated Likelihood rating for all locations with directly 
measured peat depth, where white is no peat, blue is negligible; green is unlikely; yellow 
is likely; orange is probable; and red is almost certain. 
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Area 1: 
One cell at Turbine T1 hardstanding has been assigned Moderate Risk. The cell underlies 
the northern part of the hardstanding, immediately west of Turbine T1. The assigned risk 
level relates to the sensitivity of the turbine and its associated Very High consequence 
rating. 
Calculated Likelihood for the cell is Unlikely, reflecting the combination of measured peat 
depth and slope present within the cell.  
The maximum peat depth record in the cell is 2.5 m, with an average slope angle for the 
cell of 4.6°. 
Potential runout from any failure: Any failure in this or adjacent cells would travel north or 
north-north-east down the slope. It is anticipated that any failure would terminate quickly 
on the flat-lying ground north of the location, before reaching the watercourse or any of 
the infrastructure in the region of Turbine T2. 
The nearest proposed infrastructure, the access track, is located east of the cell and is 
out of the direct line of potential effect. 
 

Area 5 
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The slope north of Turbine T1 has shallow to moderate peat depths no greater than 1.0 m 
and in many areas <0.5 m. In contrast, the flat peatland area shown above has peat 
depths mostly deeper than 2.5 m, becoming deeper towards the north (right side of 
photograph). 
Calculated likelihood for the measured peat depth points is shown on the figure above. It 
can be observed that all of the peat depth records have a calculated likelihood no greater 
than Negligible, based on the actual slope present at that peat depth record. The white 
points indicate no peat present. 
Mitigation 
Closer inspection of the highlighted cell indicates that the maximum peat depth record 
coincides with the lowest slope part of the cell. The areas with steepest slopes and the 
areas with deepest peat are not coincident in any parts of the highlighted area – the 
steeper slopes are in the southern part of the cell and the deepest peat is in the very 
northernmost edge of the cell. The elevated Risk Ranking is considered to be an artefact 
of the grid-based assessment combined with the Very High consequence rating for the 
turbine area. 
Work in the area will require excavation to form the foundation and crane hardstanding for 
Turbine T1. The work would be under the supervision of the Environmental Clerk of 
Works (ECoW) at all times. Micrositing of infrastructure away from areas of peat deeper 
than 1 m would be undertaken on recommendation by the ECoW based on prevailing site 
conditions and engineering constraints. 
The area along the northern side of the crane hardstanding would be inspected regularly 
for any signs of developing instability, such as cracking or compression ridge 
development. Should any concerns arise, consultation would be held with a geotechnical 
specialist before work can recommence. Good construction methods would be used at all 
times, following current guidance. 
Revised Risk Ranking 
Low 
 

Turbine T1 (out of photo to LHS) 

Access track to T2 

Flat peatland area 

Photograph looking W across the northern part of Area 1 
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Area 2: 
Two cells at Turbine T7 and hardstanding have been assigned Moderate Risk. The cells 
underlie the turbine foundation and much of the hardstanding area. The assigned risk 
level relates to the sensitivity of the turbine and its associated Very High consequence 
rating.  
Calculated Likelihood for both cells is Unlikely, reflecting the combination of measured 
peat depth and slope present within the cell. 
The maximum peat depth records in the cells are 2.2 m and 2.1 m, with average slope 
angles of 4.7° and 5.4°. 
Potential runout from any failure: Any failure in these or adjacent cells would travel south 
or slightly west of south down the slope. Given the nature of the slope in this area, it is 
possible that any failure would continue until reaching the Allt nan Con-uisge at the foot of 
the slope. 
It is possible, therefore, that any failure at Turbine T7 could affect the access track to 
Turbine T5 and possibly also the access route to Turbines T6, T7 and T8 as both track 
sections are downslope of Turbine T7.  
It is very unlikely that Turbine T5 would be directly affected as it is well out of the direct 
line down the slope. 
 

Area 6 
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The ground at and around Turbine T7 has variable peat and soil depths, ranging from 
bedrock at surface to >2.5 m approximately 75 m downslope. Turbine T7 and its 
hardstanding are mainly located in peat or peat soils <1.0 m deep. The deeper peat depth 
records are all from further down the slope, where the slope angle is gentler. The 
photograph above shows the small rocky ridge line on which Turbines T7 and T6 are 
located, with the smoother slope below leading down towards the river. 
Calculated likelihood for the measured peat depth points is shown on the figure above. It 
can be observed that all of the peat depth records have a calculated likelihood no greater 
than Low based on the actual slope present at that peat depth record. The majority of 
points have Negligible likelihood. The white points indicate no peat present. 
Mitigation 
Closer inspection of the highlighted cells indicates that areas with steepest slopes and the 
areas with deepest peat are not coincident in any parts of the highlighted area – the 
steeper slopes are in the northernmost part of the area and the deepest peat is in the 
southernmost part of the cell. Much of the turbine foundation and crane hardstanding is 
located in an area with no peat. The elevated Risk Ranking is considered to be an 
artefact of the grid-based assessment combined with the Very High consequence rating 
for the turbine area. 
Work in the area will require excavation to form the foundation and crane hardstanding for 
Turbine T7. The work would be under the supervision of the ECoW at all times. 
Micrositing of infrastructure away from areas of peat deeper than 1 m would be 
undertaken on recommendation by the ECoW based on prevailing site conditions and 
engineering constraints. 
The area to the south of the turbine and crane hardstanding would be inspected regularly 
for any signs of developing instability, such as cracking or compression ridge 
development. Should any concerns arise, consultation would be held with a geotechnical 
specialist before work can recommence. Good construction methods would be used at all 
times, following current guidance. 
Revised Risk Ranking 
Low 
 

Turbine T7 Turbine T6 BP2 

Photograph looking N from Turbine T5 showing the rocky ridge where Turbines T6 and 
T7 are positioned, and the slight undulations in the slope 
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Area 3: 
One cell at Turbine T12 has been assigned Moderate Risk. The cell underlies part of the 
turbine foundation. The assigned risk level relates to the sensitivity of the turbine and its 
associated Very High consequence rating.  
Calculated Likelihood for the cell is Unlikely, reflecting the combination of measured peat 
depth and slope present within the cell. 
The maximum peat depth record in the cell is 2.6 m, with an average slope angle of 5.6°. 
Potential runout from any failure: Any failure in these or adjacent cells would travel south-
south-east down the slope. There is an area of almost flat ground approximately 150 m 
down slope and any failure may terminate in this area. However, it is possible that a 
failure could continue downslope to terminate either in the large area of flat ground south-
east of Turbine 6 or upon reaching the River Brora further downslope. 
It is possible, therefore, that any failure at Turbine T12 could affect Turbine T6 and its 
associated hardstanding and access track. This is considered to be unlikely given the 
nature of the intervening ground. 
 

Area 2 

Area 4 
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The ground at and around Turbine T12 has variable peat and soil depths, ranging from 
bedrock at surface to >2.5 m approximately 40 m downslope. Turbine T12 and its 
hardstanding are mainly located in peat or peat soils <1.0 m deep. The deeper peat depth 
records are all from further down the slope, where the slope angle is gentler. The 
photograph above shows the small rocky ridge line on which Turbine T12 is located, with 
the smoother slope below leading down towards Turbine T7 and the River Brora. 
Calculated likelihood for the measured peat depth points are shown on the figure above. 
It can be observed that all of the peat depth records except one have a calculated 
likelihood no greater than Negligible, with one record at Low, based on the actual slope 
present at that peat depth record. The white points indicate no peat present. The black 
stars indicate areas of bedrock at surface. 
Mitigation 
Closer inspection of the highlighted cells indicates that areas with steepest slopes and the 
areas with deepest peat are not coincident in any parts of the highlighted area – the 
steeper slopes are in the north-easternmost part of the cell and the deepest peat is in the 
south-westernmost corner of the cell. Much of the turbine foundation and crane 
hardstanding is located in an area with no peat and where bedrock is present at the 
surface. The elevated Risk Ranking is considered to be an artefact of the grid-based 
assessment combined with the Very High consequence rating for the turbine area. 
Work in the area will require excavation to form the foundation and crane hardstanding for 
Turbine 12. The work would be under the supervision of the ECoW at all times. 
Micrositing of infrastructure away from areas of peat deeper than 1 m would be 
undertaken on recommendation by the ECoW based on prevailing site conditions and 
engineering constraints. 
The area to the south and south-east of the turbine and crane hardstanding would be 
inspected regularly for any signs of developing instability, such as cracking or 
compression ridge development. Should any concerns arise, consultation would be held 
with a geotechnical specialist before work can recommence. Good construction methods 
would be used at all times, following current guidance. 
Revised Risk Ranking 
Low 
 

Turbine T12 

Photograph looking N from Turbine T7 showing the rocky ridge where Turbine T12 is 
located. The main fall line is to the RHS of the photograph 
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Area 4: 
Two cells at Turbine T13 have been assigned Moderate Risk. The cells underlie part of 
the crane hardstanding. The assigned risk level relates to the sensitivity of the turbine and 
its associated Very High consequence rating.  
Calculated Likelihood for the cell is Unlikely, reflecting the combination of measured peat 
depth and slope present within the cell. 
The maximum peat depth record in the southern cell is 0.8 m, with average slope angles 
of 10.2° and 8.3°. There are no direct peat depth records from the northern cell. 
Potential runout from any failure: Any failure in these or adjacent cells would travel south-
west down the slope to reach a minor tributary to the Allt nan Con-uisge. It is likely that 
any failure would eventually terminate in the river or on the flatter ground near the river. 
Any failure at Turbine T13 is likely to affect the section of access track between Turbines 
T8 and T9, as this lies downslope of the turbine area. 
 

Area 3 
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Turbine T13 is located a short distance below a distinct concave break-in-slope that 
marks the change from the steep ground on Leathad Chleansaid to the more gentle 
ground between the main ridge and the river.  
The majority of Turbine T13 and its crane hardstanding are located in an area with no 
peat. Occasional records of peat are present away from the hardstanding margins, with 
depths of 0.75 and 0.8 m recorded north of the hardstanding in the southern highlighted 
cell. It is evident from the peat depth records that what peat there is present here is 
patchy and tends to form small pockets. The area immediately above the break-in-slope 
has no peat recorded for over 100 m upslope. 
Calculated likelihood for the measured peat depth points are shown on the figure above. 
It can be observed that the majority of records have no peat. One record above, plus two 
below, the crane hardstanding have a calculated likelihood of Negligible, and one record 
above plus one below have a calculated likelihood of Low, based on the actual slope 
present at each peat depth record. 
Mitigation 
Close inspection of the highlighted risk area indicates that the majority of the immediate 
area has no peat. Where peat is present, this is mainly in the form of shallow isolated 
pockets, although more extensive peat deposits are present downslope of the turbine and 
hardstanding area. The elevated Risk Ranking is a result of the Very High consequence 
rating for the turbine area plus the increased likelihood rating in recognition of the 
adjacent break-in-slope. However, the highly localised nature of the peat deposits within 
the risk area indicates that the potential for peat landslide in this area is minimal owing to 
the distribution of isolated pockets of peat within areas of mineral soil and peaty soil. 
Work in the area will require excavation to form the foundation and crane hardstanding for 
Turbine T13. The work would be under the supervision of the ECoW at all times.  
The areas both above and below the turbine and crane hardstanding would be inspected 
regularly for any signs of developing instability, such as cracking or compression ridge 
development. Should any concerns arise, consultation would be held with a geotechnical 
specialist before work can recommence. Good construction methods would be used at all 
times, following current guidance. 
Revised Risk Ranking 
Low 
 

Photograph looking N from near Turbine T1 to Sròn Leathad Chleansaid, giving an 
overview of the slope around Turbines T12 and T13. 

Turbine T12 

Turbine T13 

Concave 
break-in-slope 

Turbine T7 Turbine T8 
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Area 5: 
One cell south of Turbine T5 has been assigned Moderate Risk. The cell is not 
associated with any proposed infrastructure and lies outwith the planning application 
boundary. The risk level relates to the High consequence rating assigned to all 
watercourses and the Likely likelihood rating arising as a result of the break-in-slope 
associated with the watercourse valley. 
There are no direct peat depth measurements within the highlighted cell. Interpolated 
peat depth is 1.6 m. Slope angles range from 1 to 14° reflecting the variation between 
nearly flat ground in the northern part of the cell and the comparatively steep bank down 
into the main river valley. 
Potential runout from any failure: Any failure in this area would terminate in the Allt nan 
Con-uisge. Runout distances would be up to 50 m as the risk area is adjacent to the 
watercourse. Any failure may be entirely outwith the application boundary. No indications 
of peat instability or developing instability were recorded in nearby areas during the peat 
depth and reconnaissance surveys. 

 
 
Mitigation 
There are no plans for any development activity to take place within 100 m of the 
highlighted cell and no construction work would be directly upslope from the cell. It is 
unlikely that any construction activity would have any influence on stability in this area. 
The most likely cause of natural instability would be undercutting of the slope by the 
watercourse. As the channel was not obviously mobile at this location, with no signs of 
recent bank undercutting, this is not considered to pose a risk to the Proposed 
Development or to the natural environment in this area (see photograph above). 
Revised risk ranking: Negligible 

Area 5 

Photograph looking SE (downstream) along the Allt nan Con-uisge near Area 5 

Area 1 
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Area 6: 
One cell on the Allt nan Con-uisge between Turbines T3 and T8 has been assigned 
Moderate Risk. The cell is not associated with any proposed infrastructure. The risk level 
relates to the High consequence rating assigned to all watercourses and the Likely 
likelihood rating arising as a result of the break-in-slope associated with the watercourse 
valley. 
There are no direct peat depth measurements within the highlighted cell. Interpolated 
peat depth is 2.0 m. Slope angles range from 1 to 12° reflecting the variation between 
nearly flat ground in the northern part of the cell and the comparatively steep bank down 
into the main river valley. 
Potential runout from any failure: Any failure in this area would terminate in the Allt nan 
Con-uisge. Runout distances would be up to 50 m as the risk area is adjacent to the 
watercourse. No indications of peat instability or developing instability were recorded in 
nearby areas during the peat depth and reconnaissance surveys. 
Mitigation 
There are no plans for any development activity to take place within 200 m of the 
highlighted cell and the nearest construction work upslope from the cell is over 250 m 
distant. It is unlikely that any construction activity would have any influence on stability in 
this area. 
The most likely cause of natural instability would be undercutting of the slope by the 
watercourse. As the channel was not obviously mobile at this location, with no signs of 
recent bank undercutting, this is not considered to pose a risk to the Proposed 
Development or to the natural environment in this area. 
Revised risk ranking: Negligible 
 

Area 2 
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Area 7: 
One cell near Turbine T4 has been assigned Moderate Risk. The cell is not associated 
with any proposed infrastructure. The risk level relates to the High consequence rating 
assigned to all watercourses and the Likely likelihood rating arising as a result of the 
small but locally steep hill present in this area. 
There are no direct peat depth measurements within the highlighted cell. Interpolated 
peat depth is 3.3 m. Slope angles range from 1 to 16° reflecting the variation between 
nearly flat ground in the north-western part of the cell and the steep bank on the north-
west, north and east sides of the hill.  
Potential runout from any failure: Any failure in this area would terminate in the Allt nan 
Con-uisge or on the nearby flat area of peat bog. Runout distances may be up to 100 m. 
No indications of peat instability or developing instability were recorded in nearby areas 
during the peat depth and reconnaissance surveys. 

 
Mitigation 
The risk area is located on a small drumlin which forms an island in an area of peat. The 
drumlin itself has no peat and is characterised by short heather turf, a relatively flat top 
and steep side slopes. There is no construction activity planned within 50 m of the 
highlighted cell and the lack of peat present on the side slopes indicates that there is no 
possibility of peat failure. 
Revised risk ranking: Negligible 

Area 6 

Area 8 

Area 7 

Photograph looking SE to Area 7 and downstream along the Allt nan Con-usige 

Allt nan Con-uisge 
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Area 8: 
One cell west Turbine T4 has been assigned Moderate Risk. The cell is not associated 
with any proposed infrastructure and lies completely outwith the planning application 
boundary. The risk level relates to the Very High likelihood rating assigned to this cell. 
There are no direct peat depth measurements within the highlighted cell and the nearest 
record is nearly 200 m distant. Interpolated peat depth is 3.7 m. Slope angles range from 
6 to 8° reflecting the cell’s situation on the northern slope of a low hill. 
Potential runout from any failure: Any failure in this area would have a runout zone 
heading north into the wide nearly flat ground in the shallow col. This area is known to 
have considerable depths of peat, with records up to 5.3 m in places. Any failure would 
be unlikely to reach the planning application boundary. No indications of peat instability or 
developing instability were recorded in nearby areas during the peat depth and 
reconnaissance surveys. 
Mitigation 
There are no plans for any development activity to take place within 400 m of the 
highlighted cell and it is unlikely that any construction activity would have any influence on 
the area’s stability. It is likely that the interpolated peat depth considerably over-estimates 
the actual peat depth on the slopes, as records from nearby areas of the site with similar 
geomorphology give peat depths typically less than 1.0 m with occasional deeper records. 
Recent clear-felling activity around Area 8 has not resulted in any signs of instability in the 
area. 
Revised risk ranking: Negligible 
 

Area 7 
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Area 9: 
Five cells on the side of Leathad Chleansaid have been assigned Moderate Risk. The 
cells are not directly associated with any proposed infrastructure and lie across the 
planning application boundary. The risk level relates to the Very High likelihood ratings 
assigned to these cells. 
For all but one of the highlighted cells there are no direct peat measurements, and peat 
depths are derived from the interpolation. These depths range from 1.8-2.2 m. Recorded 
peat depths from the cell with records has peat depths up to 2.9 m. Slope angles in these 
cells are all steep, ranging between 5 and 21°, reflecting the cells’ location on the upper 
slopes of Leathad Chleansaid.  
Potential runout from any failure: Any failure in this area would have a runout zone 
heading south-west with a probable termination area around the channel of the tributary 
to the Abhainn Sgeamhaidh downslope from A’ Chleansaid farmstead. A failure in this 
area is likely to affect the access track between Turbines T15 and T16, and may also 
affect the track section down to Turbine T10. Runout distances of around 800-900 m 
would be possible. No indications of peat instability or developing instability were 
recorded in nearby areas during the peat depth and reconnaissance surveys. 
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It is likely that the interpolated peat depth considerably over-estimates the actual peat 
depth on the slopes, as records from adjacent areas of the slope with similar slope angles 
have either no peat or peat typically less than 1.0 m with occasional deeper records. The 
deep peat records from the north-easternmost cell coincide with much shallower slope 
angles, and this peat is indicated to form a small isolated pocket on the side of the col 
between Sròn Leathad Chleansaid and Creag Dhubh. 
There is a clear gap in peat cover immediately upslope of all proposed infrastructure in 
this area (see photograph), indicating that there is no risk of undercutting the peat during 
excavation work for construction.  
Mitigation 
There are no plans for any development activity to take place within 250 m of the 
highlighted cells and it is unlikely that any construction activity would have any influence 
on the area’s stability owing to the gap in peat coverage between proposed construction 
works and the identified risk area.  
Works in this area would be under the supervision of the ECoW at all times. The area 
above the track section would be inspected regularly for any signs of developing 
instability, such as cracking or compression ridge development. Should any concerns 
arise, consultation would be held with a geotechnical specialist before work can 
recommence. Good construction methods would be used at all times, following current 
guidance. 
Revised risk ranking:  
Low 
 

Mitigation 
7.7 The following mitigation measures would be implemented to ensure that slope stability is 

maintained across the Proposed Development and to minimise the risk of inducing a peat 
slide. 

7.8 Construction work would make use of current best practice guidance relating to 
developments in peatland areas. A risk management system, such as a geotechnical risk 
register, would be developed as part of the post-consent detailed design works. This 

Photograph looking N from Turbine T15 towards the col between Sròn Leathad 
Chleansaid and Creag Dhubh 

Area with 
no peat or 
peat <1.0 m 
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would be maintained through all subsequent stages of the project and updated as 
necessary whenever new information becomes available. During construction, members 
of project staff would undertake advance inspections and carry out regular monitoring for 
signs of peat landslide indicators. A geotechnical specialist would be on call to provide 
advice, if required by site conditions. 

7.9 Micrositing would be used to avoid possible problem areas. This would be assisted by 
additional verification of peat depths, to full depth, in any highlighted areas where 
construction work is required. Track drainage would be installed in accordance with 
published good practice documentation and would be minimised in terms of length and 
depth in order to minimise concentration of flows. 

7.10 Construction activities would be restricted during periods of wet weather, particularly for 
any work occurring within 20 m of a watercourse or within areas of identified deeper peat. 
Careful track design would ensure that the volume and storage timescale for excavated 
materials would be minimised as far as practicable during construction works. 

7.11 Monitoring checks would be undertaken along identified higher-risk watercourse 
channels following periods of heavy rain and/or high flow. These would look for any recent 
signs of bank instability that may affect the flow or lead to a larger destabilisation of the 
nearby bank area. Any identified instabilities would be brought to the attention of the 
ECoW as soon as possible.  

7.12 Vegetation cover would be re-established as quickly as possible on track and 
infrastructure verges and cut slopes, by re-laying of excavated peat acrotelm, to improve 
slope stability and provide erosion protection. Additional methods, including 
hydroseeding and/or use of a biodegradable geotextile, would be considered if necessary 
in specific areas. 

7.13 Construction staff would be made aware of peat slide indicators and emergency 
procedures. Emergency procedures would include measures to be taken in the event that 
an incipient peat slide is detected. 

7.14 Key early indicators of peat instability are: 

• Tension cracks in the upper layers or to full depth of peat, and may indicate an 
accumulation of stress in peat soils. In addition, cracking can provide a route for 
surface water to infiltrate rapidly through the peat body, contributing to elevated 
pore water pressure and lubrication along lines of weakness. 

• Compression ridges, usually indicative of displacement upslope which has led to 
formation of ridges within the peat body. 

• Peat creep, usually visible as tilting of fence posts or young trees. This may be 
accompanied by tension cracking and/or compression ridges. 

Infrastructure design 
7.15 Careful and informed infrastructure design forms a key measure for prevention of induced 

instability in peat. The collated peat depth information has been used to inform the 
proposed infrastructure layout throughout the design process. Incursion into areas of 
deeper peat has been kept to a practical minimum by careful design and will be reinforced 
by careful micrositing, in order to minimise disruption to peatland ecosystems and 
hydrology, and to avoid the risk of induced peat instability. 
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7.16 Access tracks are anticipated to be constructed using established cut-and-fill construction 
methods. Careful design has avoided crossing any longer sections of peat where floating 
construction might be suitable. Any peat present along the cut-and-fill track routes would 
be excavated and stored for use in reinstatement of trackside verges and other elements 
of project infrastructure where appropriate. 

7.17 Trackside ditches would be constructed as required. For tracks parallel or sub-parallel to 
contours, best practice recommendations are for a ditch along the uphill side only, with 
cross-drains installed at regular intervals below the track to minimise flow concentration. 
Cross-drains would discharge onto vegetated ground where possible, to encourage 
spread of surface flow rather than focused flow and the consequent development of new 
drainage channels. Tracks crossing contours may require ditches or swales on both 
sides. In all cases, lengths and depths of trackside drainage would be minimised, 
particularly in areas where peat deeper than 1.0 m is present. There would be a 
requirement for some trackside drainage to minimise track surface erosion and damage. 
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8 CONCLUSIONS 
8.1 A detailed assessment of peat slide risk has been carried out for the Proposed 

Development. All proposed new and upgraded infrastructure has been covered by the 
assessment. 

8.2 The assessment found that the majority of the Proposed Development has a negligible 
or low risk of peat landslide.  

8.3 Four areas, each consisting of one or two individual cells and located adjacent to 
proposed infrastructure, have been identified as having a Moderate risk of peat instability. 
These have been individually appraised in greater detail taking into account location-
specific details. In all cases, the apparent risk is an artefact of the assessment 
mechanism, which uses maximum peat depth and average slope for each grid cell. In the 
highlighted cells, the areas of measured or interpolated deep peat and areas of steeper 
slope were not coincident, meaning that the actual risk of instability is Negligible or Low 
rather than the initial assessment of Moderate. 

8.4 Five additional areas, including four single cells and one cluster of five cells, of apparent 
Moderate risk have also been identified. In all areas, the apparent coincidence of steep 
slopes with deep peat have been identified as an artefact of the assessment method, 
typically arising from the interpolated peat depths in areas where direct records are not 
available. Inspection of similar areas with site-specific peat depth records indicates that 
the interpolated peat depths over-estimate the actual peat depths on the ground, 
particularly in areas with steeper slopes. 

8.5 These areas are all distant from proposed infrastructure and there would be no 
requirement for construction activity to approach these areas. It is recommended that 
construction areas are demarcated and all site staff are made aware of the requirement 
to stay within the marked construction corridor at all times. 

8.6 For all nine areas, mitigation measures have been recommended to control the peat 
landslide hazard. For all areas, the peat landslide hazard can be controlled by use of 
good construction practice and micrositing. Revised risk rankings taking into account 
location-specific details and mitigation measures are Negligible or Low across the 
Proposed Development. 

8.7 Good construction methods and appropriate micrositing would also be effective at 
controlling residual peat landslide risk for lower risk locations at the Proposed 
Development. Providing that the recommended mitigation measures are put in place and 
adhered to, the risk of peat landslide as a result of the Proposed Development is not 
significant. 
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Figure 10.1.1:
Slope Mapping
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Figure 10.1.2:
Geomorphology
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Figure 10.1.3:
Soils, Peat and Carbon Mapping
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