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western edge of the Site is bound by the B741 with the southern extent consisting of other wind farm 
developments, including the operational South Kyle Wind Farm development. 

Source: Natural Power, Google Maps 

 

Figure 1.1: Regional Setting ( Proposed Development highlighted by red polygon)  

Source: Natural Power, Bing Virtual Earth 
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Figure 1.2: Amended Site layout with approximate Turbine Locations  and associated infrastructure  

1.5. Terrain Description 
The Amended Proposed Development infrastructure locations occupy relatively elevated positions of gently 
to moderately undulating terrain used for commercial forestry which is either mature or clear-felled. The area 
contains variable deposits of peat that are mostly found on the relatively higher positions and numerous 
burns with moderate to steep valley sides. Modern and historical Satellite imagery show that several parts of 
the Site are used for extracting rock (quarries to the west of Meikle Hill) but elsewhere there is no sign of land 
use except for commercial forestry. The Site is bound to the north and northwest by the B741 road whilst the 
other edges of the Site boundary are formed by operational wind farms such as South Kyle Wind Farm.  

Peat is present across the majority of the Site, with depth varying greatly, from none where bedrock outcrops 
or is close to the surface, to circa 4 m in the centre of flat boggy areas. The most significant depths of peat 
within the Site are found in the broad valley floors southeast of Clawfin Hill (southeast of T03), south of Meikle 
Hill (east of T06) and west of Benbrack (west of T04). Erosive features including occasional peat hags. Due 
to the presence of commercial forestry across most of the Site, it is difficult to identify other erosional or slope 
stability features.  

The topographic low of the Site is 209m AOD at the western edge to the west of Snabb (249025E, 604895N). 
Although the topography is variable across the Site, elevation reaches its maximum towards the south at 
Windy Standard (537m AoD, 252446E, 604042N). 

The Amended Proposed Development lies within the watershed of the River Doon, River Nith, and the River 
Dee.  
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Figure 1.3: Peat hag s observed in the  open moorland on the  eastern peripheries  of the Site Boundary  

 

Figure 1.4: Mature commercial forestry which shows damaged trees because of  wind blow.  
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Figure 1.5: Heathland alongside  young trees and areas of exposed peat located  in the ride between 
sections of mature forestry.  
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marginally stable terrain. These issues would be investigated in detail by a future phase of intrusive 
geotechnical investigation. 

Organic Soil  

Description: Very soft to firm fibrous to amorphous PEAT. Deposits may be selectively worked to shallow 
depth in some areas. Very low to moderate permeability flow dominantly through matrix. 

Foundations: Very poor foundation conditions. Very weak and highly compressible deposits acidic 
groundwater may pose a risk to buried steel and concrete. Specialist very low load or 'floating' foundations 
may be suitable in some cases but, where possible, deposits at surface should be removed or pile 
foundations to stronger deposits employed. 

Excavation: Easy digging but poor trafficability may require specialist machinery. Requires immediate support 
and dewatering. Dewatering will lead to surface lowering and oxidation of peat. 

Engineered Fill: Unsuitable for use as fill. May be suitable for reuse as topsoil if mixed with other material. 

Site Investigation: Important to determine extent and depth of peat deposits. Groundwater acidity should be 
determined prior to selection of buried concrete. 

Fine Soil  

Description: Very soft to very stiff sometimes sandy CLAY or SILT. Desiccation of top few metres may result 
in firm to stiff material overlying soft to very soft deposits at depth. Generally very low to moderate 
permeability flow dominantly through fissures. Includes lacustrine deposits, glaciolacustrine deposits, fine 
marine deposits, estuarine alluvium and lowland river alluvium (any of which may contain peat beds or 
lenses) and loess/loessic soils. 

Foundations: Variable foundation conditions, dependant on shear strength and consolidation characteristics. 
Settlement rates usually slow but with potentially high total settlements. Possible foundation design 
considerations may include the potential risk of severe differential settlements in soft, highly compressible 
zones the potential for sudden collapse of loessic deposits when saturated under engineering loads 
potentially high sulphide contents of some estuarine alluvium and frost-susceptibility of near surface silty and 
fine sandy lithologies. 

Excavation: Easy digging. Excavations usually require immediate support but stiff clays may be stable in 
short-term where groundwater ingress is controlled or absent. Running conditions may occur in silts and 
sands below the water table presence of water-bearing sand/silt layers will require groundwater control 
measures. 

Engineered Fill: May be suitable as selected cohesive fill depending on grading, plasticity, water content and 
sulphate/sulphide contents where buried concrete and steel are likely to be used otherwise suitable as 
general cohesive fill. Generally, should be placed as soon as possible after excavation and subject to 
minimum construction traffic when wet. Material containing a significant proportion of organics, such as some 
alluvium, are unsuitable as fill. 

Site Investigation: Important to determine lithological variability and the presence, depth and extent of any 
soft compressible zones (and depth to sound strata). Assessment of shrink-swell potential and 
sulphate/sulphide contents in clay deposits and the potential for rapid collapse settlement in loessic deposits 
is advisable. In situ loading tests advisable to assess bearing strength at selected sites. 

Peat Coverage  

Determined by the Natural Power Phase I and 2 surveys and is shown in the Interpolated Peat Depth map 
in FEI Figure A.1 appended to this report 

Peat Details  
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Figure 3.1 depicts the peak undrained shear strength data against depth. 

Source: Natural Power, Hand Shear Vane Results 

 

Figure 3.2: Peak Undrained Shear Strength (kPa) against Depth (mbgl) across the areas of key infrastructure 
at the Proposed Development.  

 

The peak undrained shear strength is seen to be generally medium to high across the test points, from 10 to 
65 kPa within the peat deposits with a slight trend showing increasing shear strength with depth. The Site 
wide average is 21.5 kPa (strength), so a conservative value of 10 kPa is considered appropriate for the Site 
wide slope analysis.  

Residual undrained shear strength ranged from 6 to 42 kPa and showed a site wide average of 18 kPa.  

Humification of Peat  

The peat cores undertaken on site are presented in Appendix B.1 of this report. The peat has been 
characterised according to the von post classification (Von Post & Granland, 1926), Table 3.5 sets out the 
Von Post classification. 

Table 3.5: Von Post Classification  

Degree of Humification  Peat Description  

H1 Completely unconverted and mud-free peat which when pressed in the hand only 
gives off clear water. Plant remains are easily identified. 

H2 Practically unconverted and mud free peat which when pressed in the hand gives 
off almost clear colourless water. Plant remains are still easily identifiable. 

H3 Very slightly decomposed or very slightly muddy peat which when pressed in the 
hand gives off marked muddy water, but no peat substance passes through the 

fingers. The pressed residue is thickish. Plant remains have lost some of their 
identifiable features. 

0.00

0.50

1.00

1.50

2.00

2.50

0 10 20 30 40 50 60 70

D
ep

th
 (m

)

Peak Undrained Shear Strength (kPa)

T01

T03

T06

T07

T08

T09

T10

Track 1

Track 2

Track 3

Track 4



 

 

 

1365043

South Kyle II Wind Farm  20 

Degree of Humification  Peat Description  

H4 Slightly decomposed or slightly muddy peat which when presses in the hand 
gives off marked muddy water. The pressed residue is thick. Plant remains have 

lost more of their identifiable features. 

H5 Moderately decomposed or muddy peat. Growths structure evident but slightly 
obliterated. Some amorphous peat substance passes through the fingers when 

pressed but, mostly muddy water. The pressed residue is very thick. 

H6 Moderately decomposed or very muddy peat with indistinct growth structure. 
When pressed approximately 1/3 of the peat substance passes through the 

fingers. The remainder extremely thick but with more obvious growth structure 
than in the case of unpressed peat 

H7 Fairly well decomposed or markedly muddy peat but the growth structure can just 
be seen. When pressed about half the peat substance passes through the fingers. 

If water is also released this is dark and peaty. 

H8 Well decomposed or very muddy peat with very indistinct growth structure. When 
pressed about 2/3 of the peat substance passes through the fingers and at times 

a thick liquid. The remainder consists mainly of more resistant fibres and roots. 

H9 Practically completely decomposed or mud-like peat in which almost no growth 
structure is evident. Almost all the peat substance passes through the fingers as a 

uniform paste when pressed. 

H10 Completely decomposed or mud peat where no growth structure can be seen. 
The entire peat substance passes through the fingers when pressed. 

Source: Von Post & Granland, 1926 

 

The peat encountered on Site is variable with Von Post classifications between H2 and H9 generally 
becoming increasingly decomposed within the deeper peat deposits. 

3.3. Solid Geology 
The BGS 1:50,000 Solid Geology map layer on the Onshore Geoindex shows that the bedrock underlying 
the Site is predominantly the Carrick Volcanic Formation (Basalt and Basaltic Andesite) in the northern parts 
of the Site (underlying T01, T02, T03, T05, T06) and the Marchburn Formation (Wacke) in the southern areas 
(T07, T08, T09, T10). The northern edge of the Carrick Volcanic Formation at the Site Boundary is fault-
bound by the Scottish Lower and Middle Coal Measures Formation (Sedimentary Rock Cycles, Coal Measure 
Type). The southern edge of the Site Boundary shows a faulted boundary between the Marchburn Formation 
and the Kirkcolm Formation (Wacke). The northern area also shows units of the Lanark Group 
(Conglomerate) trending southwest northeast. The southern area of the Site is also mapped with lenses of 
the Marchburn Formation (Conglomerate), mapped beside T04 trending northeast southwest. The Site 
contains several igneous units on the BGS map, the Western Midland Valley Westphalian to Early Permian 
Sills (Analcime-Gabbro and Quartzs-Microgabbro) are mapped in the north of the site, the Southern Midland 
Valley Felsite Sills (Felsite) and the North Britain Siluro-Devonian Calc-Alkaline Dyke Suite (Andesite) are 
mapped in the west of the Site. 

Faults are shown within the Site trending southwest northeast. A fault is inferred to run directly through the 
Site in a southwest northeast orientation between the Carrick Volcanic Formation and Marchburn Formation 
(Wacke). The proposed T11 position lies directly on this inferred fault. Additionally, both the proposed 
substation and temporary construction compound are intersected by northwest southeast trending inferred 
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Site  Designation  
Distance 
from Site  Type NGR 

Dalmellington 
Moss 

SSSI 1.4 km Raised bog. NS 46450 06429 

Bogton Loch SSSI 1.4 km Breeding bird 
assemblage. 

Open water transition fen. 

NS 46871 05381 

Loch Doon SSSI 2.1 km Arctic charr. NX 49883 99366 

Ness Glen SSSI 2.7 km Atlantic woodland 
bryophyte assemblage. 

Upland mixed ash 
woodland. 

NS 47713 02054 

 

  















 

 

 

1365043

South Kyle II Wind Farm  29 

Access track sections have screened through the GIS based stability risk model and the elevated risk 
sections reviewed with further risk analysis and control measures. It is important to highlight that the full 
scope of the proposed infrastructure layout has been subject to field survey and review of stability risk factors.  

 

Table 4.4: Risk Ranking and Actions  

Risk Ranking Score  Actions  

17 - >25 High:  Avoid project development at these locations. 

11 - 16 
Medium:  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. 

5 - 10 Low:  Project may proceed pending further investigation to refine risk assessment 
and mitigate hazard through relocation or re-design at these locations. 

1 - 4 Negligible:  Project should proceed with monitoring and mitigation of peat 
landslide hazards at these locations as appropriate. 

Source: Natural Power 
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6. Peat Slide Risk Assessment 
Risk rankings for the Amended Proposed Development infrastructure positions are presented in Table 6.1. 
Across each turbine the qualitative risk scoring has been provided along with key inset map information.  

The Peat Stability Risk Zonation map FEI Figure A.6; provides a representation of the risk zonation across 
the Site and includes all infrastructure elements. The map is based on a Site wide GIS analysis and should 
not be viewed in isolation without the narrative of this report. The Risk Mapping does not show residual risk 
following implementation of targeted or routine control measures. 

The indicative residual risk rating is provided assuming implementation of appropriate mitigation measures. 
Further detail of the risk assessment is highlighted within the preliminary geotechnical risk register presented 
in Table 6.3. 

Table 6.1: Hazard Ranking for Proposed Turbine and Ancillary Infrastructure Locations  
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Development 
Infrastructure  

Environmental  Contributary Factors 
(Probability/Exposure ) 

 Risk Ranking  

*The watercourses shown in blue to intersect the Construction Compound in the above figure have been observed on site to 
be stagnant artificial channels on a very gentle gradient area, therefore are not anticipated to be sensitive receptors.  
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6.1. Turbine Bases and Ancillary Infrastructure 
Table 6.2 below summarises the risk assessment outcome and hazard ranking assignments for each turbine 
and infrastructure location. The principal contributory factors and impact scales used to derive these 
assignments are also stated. 

Table 6.2: Hazard Ranking  Overview for  Proposed Turbine  and Ancillary Infrastructure  Location s 

Turbine /Infrastructure  
ID 

Risk Ranking Baseline  Principal Contributary 
Factors in Risk 

Assessment  

Risk Ranking and 
Targeted Mitigation and 

Best Practice 
Construction  

T01 Low  Peat depth, slope angle Negligible  

T02 Negligible  Peat depth Negligible  

T03 Low  Peat depth, slope angle Negligible  

T04 High  
Peat depth, slope angle 
proximity to watercourse 

Low  

T05 Low  Peat depth, slope angle Negligible  

T06 Low  Peat depth, slope angle Negligible  

T07 High  
Peat depth, proximity to 

watercourse, slope angle 
Low  

T08 High  
Peat depth, proximity to 

watercourse, slope angle 
Low  

T09 Low  Peat depth, slope angle Negligible  

T10 Medium  
Peat depth, proximity to 

watercourse, slope angle 
Low  

T11 Medium  
Peat depth, proximity to 

watercourse, slope angle 
Low  

Substation 
Building/Battery 
Storage Facility  

Low  Proximity to watercourse Negligible  

Construction 
Compound  

Medium  
Peat depth, proximity to 

watercourse, land 
management 

Low  

Borrow Pit  Negligible  - Negligible  

Source: Natural Power 

The risk assessment reflects the probability of peat material entering the surface water course and being 
entrained to an offsite receptor without any mitigation. The wider geomorphological assessment and 
evidence from recorded peat depths would indicate that a large-scale translational mass movement of peat 
deposits is very unlikely. 












































