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1. Introduction 
1.1.1. Due to their bio-diversity value and hydro-ecological importance, Groundwater 

Dependent Terrestrial Ecosystems (GWDTEs) are protected environments under 
the Water framework Directive (WFD) legislation. As a result, the Scottish 
Environment Protection Agency (SEPA) guidance states that where GWDTEs are 
present, the planning submission should demonstrate how the layout and design 
of the proposal avoid such areas. For areas where avoidance is impossible, 
details of how impacts upon GWDTEs can be minimised and mitigated should be 
provided.  

1.1.2. This report has been prepared to support Chapter 10: Hydrology, 
Hydrogeology and Geology Volume II of the Pencloe Windfarm Environmental 
Statement (ES). The scope of this report covers the identification and 
assessment of potential GWDTE found on the application site located within 
SEPA’s guideline screening distances covering 100 m from access tracks and 
250 m from foundations and borrows pits of the revised layout  (in line with SEPA 
Land Use Planning System (LUPS) Guidance Note 4, 2014). Section 3 provides a 
detailed description and assessment of GWDTE with respect to topography, 
hydrology, ecology, geology and hydrogeology. If there are deemed to be 
GWDTE, the mitigation measures which may be required to reduce the risk of or 
magnitude of impacts to GWDTE are discussed. 

1.1.3. The driver for assessment is that SEPA state that all GWDTE identified at 
potential risk from the proposed development will require a quantitative 
hydrogeological assessment (in accordance with Section 5.2, Appendix 2 of the 
Land Use Planning System Guidance Note 4 (SEPA, 2014) prior to planning 
consent to demonstrate that the risks are not significant.  Section 5.2 of this 
guidance states that ‘for sensitive GWDTEs a qualitative assessment should be 
carried out by developing a conceptual model of the zone of contribution of 
groundwater supplying the wetland and identifies the likely proportion of flow that 
will be reduced as a consequence of any construction. This will need to be 
accompanied by a risk assessment that identifies if this reduction in flow or water 
level will cause significant damage to the GWDTE.’ 

1.1.4. The methodology used to identify and assess impacts to GWDTE in accordance 
with the guidance is detailed in Error! Reference source not found..  

1.2. Sources of Information and Limitations 

1.2.1. The report comprises a qualitative assessment of the impact of components of 
windfarm infrastructure on GWDTEs based on the following sources of 
information included as part of the environmental impact assessment as 
described in Pencloe Windfarm ES: 

 Hydrology site walkover during August 2012;  

 Desk based review of published geological, topographical, 
hydrological and hydrogeological mapping, completed as part of the 
baseline review in Chapter 10: Hydrology, Hydrogeology and 
Geology Volume II 

 National Vegetation Classification (NVC) surveys undertaken during 
November 2012 and May 2013 by Quadrat Scotland, which were 
developed further by site visits by ecologists from Jacobs (formerly 
SKM Enviros)  on 19 April 2013 and 13 May 2013; 

 Chapter 8: Non-Avian Ecology Volume II; 
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 Detailed depth profile probing during September 2013 on a 100 m grid 
across the wind turbine envelope (536 survey points) and at 50 m 
centres across the proposed access track (76 survey points); 

 Peat core analysis (172 locations) conducted onsite in May 2014; 

 Appendix 10.1a Volume IV - Pencloe Windfarm Peat Slide Hazard 
and Risk Assessment Factual Report V3 (September 2014). Figures 
(1-9) show the distribution and depth of peat across the application 
site as well as all probe locations sampled during the field work 
phases of investigation and hazard zonation and 

 Appendix 10.1b Volume IV - Pencloe Windfarm Peat Slide Hazard 
and Risk Assessment Interpretive Report V3 (September 2014) 

1.2.2. The assessment of the groundwater dependency of potential GWDTE has been 
prepared using data available at the time of writing.  
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2. Site Description  
2.1. Topography and Climate 
2.1.1. The application site is located within an area of commercial forestry in the north 

eastern part of the Carsphairn Forest, approximately 2.5 km south of New 
Cumnock and 16 km east of Sanquhar. The application site has undulating 
topography, with four main hills separated by valleys with watercourses flowing 
generally northwards or southwards. The highest elevation on the application site 
is Milray Hill, which is situated in the south west of the application site. To the 
north of Milray Hill, the application site generally slopes northwards towards Afton 
Water and to the south of Milray Hill, the application site slopes southwards 
towards the Water of Deugh.  

2.1.2. The average annual catchment rainfall for the area is approximately 1,868 mm 
based on data obtained from the Flood Estimation Handbook (FEH), indicating a 
wet climate having the potential to exhibit a high runoff regime. An extensive 
network of tributaries drains and overland flow paths feed into these 
watercourses. 

2.2. Hydrology 
2.2.1. A network of drains and watercourses crosses the application site (see Figure 

10.1 Volume III and Chapter 10: Hydrology, Hydrogeology, Geology 
Volume II). Primary watercourses within the application site and its immediate 
surroundings include Lochingerroch Burn, Glenshalloch Burn, Glenhastel Burn 
and Bolt Burn, which drain into Afton Water or its tributary Carcow Burn. Afton 
Water drains into River Nith at New Cumnock, some 4 km north of the application 
site boundary. Watercourses in the south of the application site, including Sandy 
Syke and West Strand, drain into the Water of Deugh.  

2.2.2. Watercourses within the application site boundary are located within five main 
surface water catchments.  These are: 

 Afton Water; 

 Water of Deugh; 

 Carcow Burn; 

 Glenshalloch Burn and 

 Lochingerroch Burn. 

2.2.3. A network of man-made drainage channels are present across the application 
site, which in turn discharge to natural watercourses. The forest drains have 
formed channels over time and these drains discharge water into the tributaries 
which feed these burns. The drains and watercourses within the application site 
are predominantly narrow, up to 1 m wide and poorly developed with aquatic 
vegetation being absent, especially within areas of plantation or mainly 
comprising creeping bent (Agrostis stolonifera). Larger watercourses include 
Glenshalloch Burn, Glenhastel Burn and Lochingerroch Burn, which reach 
maximum widths of c.3 m. The former has a bed with cobbles, whereas the latter 
has a bed with boulders. However, similar to other watercourses onsite, they 
have a poorly developed ecological structure.  

2.3. Peat 
2.3.1. As shown in Appendix 10.1a Volume IV, Figure 6, peat depths were generally 

shallow over much of the application site (<1 m depth). However areas of deeper 
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peat (>1 m depth) were found in some locations particularly in the south of the 
application site and in the Glenshalloch Burn and Lochingerroch Burn valleys. 
The peat is underlain by occasional Glacial till and bedrock (described in 
Section 2.4). The overall peat slide hazard risk assessment for the application 
site is low; however localised medium risk areas of peat instability were identified.   

2.3.2. The peat profile at the application site comprises light brown to dark red brown 
amorphous, plastic to slightly fibrous peat beneath the present-day root mat. 
Much of the peat body at the application site has been extensively disturbed i.e. 
by afforestation or agricultural improvement and this has resulted in significant 
disturbance to the natural water table within the peat and the acrotelmic horizon. 
Man-made ditches are thought to have dewatered the peat over time. Active, 
natural subsurface drainage pipes in the peat profile appear absent over much of 
the application site. Site treatment prior to planting of the forestry included 
standard ploughing to a depth of 40-45cm with the deeper peat drained through a 
network of ditches in addition to the plough furrows. This caused drying of the 
peat and peatland species are now rare within the forestry, although areas of bog 
and flush occur within woodland rides. 

2.4. Geology and Hydrogeology 
2.4.1. BGS mapping shows bedrock geology to comprise several formations associated 

with the Ordovician Greywackes beneath the application site. The solid geology 
for the application site is shown in Appendix 10.1 Volume IV (Figure 3).  Across 
the application site, bedrock geology is described by BGS as “Highly indurated 
greywackes with limited groundwater in near surface weathered zone and 
secondary fractures”.  It is unlikely that the bedrock allows regional scale 
groundwater flows.  

2.4.2. British Geological Society (BGS) mapping shows (see Appendix 10.1 
Volume IV, Figure 2) that areas of quaternary peat and Devensian glacial till are 
found across the application site. Glacial till predominantly comprises low 
permeability clays and silts.  The till occurs infrequently and is generally located 
in the valleys of the numerous watercourses which drain the application site, 
whilst the peat is generally located on the hill slopes in the southern portion of the 
application site.  Small localised alluvium deposits are located adjacent to the 
Glenshalloch Burn.  Of these, only the alluvium, in part, has aquiferous potential.  

2.4.3. An area of open moorland comprising predominantly blanket bog vegetation has 
been mapped in the south-east of the application site. In contrast to the rest of 
the application site this area of bog is in relatively pristine condition. Ecological 
field notes note that the ground is saturated and the water table is high, indicating 
an intact hydrological regime. Peat depths in this area are generally shallow 
(<1.0 m) but a dome of deeper peat, up to 3 m thick has been mapped west of 
the summit of Struther’s Brae (Figure 6 of Appendices 10.1a and b Volume IV). 

2.5. Ecology 
2.5.1. Updated NVC mapping of the application site is shown in Figure 8.2 Volume III 

and reported in Chapter 8: Non-Avian Ecology Volume II. 

2.5.2. The majority of the survey area is made up of dense conifer plantation, almost 
wholly Sitka Spruce.  Much of the forestry has been planted on drained moorland.  
Within the plantation there are more open areas of habitat along forestry tracks, 
rides and watercourses.  There are also several larger open areas around 
Struther's Brae and Milray Hill.  These open areas consist of several habitat 
types: blanket bog, marshy grassland, wet and dry heath, acid flush and acid 
grassland.   
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2.5.3. Blanket bog is the most prevalent of these habitats and comprises M17b, M19a 
and M20 covering almost 46 hectares (ha) within the infrastructure buffers.  
Blanket bog occurs on flat and gently sloping ground throughout the survey area 
and it is clear that most of the area was blanket bog before it was planted as 
blanket bog can still be found along even the narrowest rides where the peat 
depth is over 50 cm.   

2.5.4. M15b Trichophorum cespitosum-Erica tetralix wet heath covers 7.79 ha and 
occurs in areas supporting blanket bog but where the peat depth is less than 50 
cm. It is generally low in species. Purple moor-grass is frequent along with heath-
rush and the mosses Polytrichum commune, Hylocomium splendens and 
Pleurozium schreberi. Dwarf shrubs are only sparsely present and include 
heather and bilberry only where the vegetation is the richest, whereas cross-
leaved heath (Erica tetralix) is generally absent. Deer-grass (Trichophorum 
cespitosum) may also be sparsely present where the vegetation is in better 
condition. In the poorest stands the wet heath can look very similar to the 
modified blanket bog described above and it is really only the peat depth which 
distinguishes it.  

2.5.5. M6 Carex echinata-Sphagnum fallax/denticulatum mire make up the flush and 
spring habitat within the application site boundary and covers 5.8 ha.  The flush 
vegetation keys out as either M6ci Carex echinata-Sphagnum fallax/denticulatum 
mire, the Juncus effusus sub-community, or M6di Carex echinata-Sphagnum 
fallax/denticulatum mire, the Juncus acutiflorus sub-community. The former is 
dominated by soft-rush, whereas the latter is dominated by sharp-flowered rush. 
Both include abundant Sphagnum fallax and Polytrichum commune. However, 
the range of associated species is generally low. This acid flush is frequent 
throughout the application site, where it can be found in association with M23 
rush-pasture along watercourses and in association with blanket bog along 
forestry rides. In the latter cases it may be somewhat artificially derived, as it is 
often associated with ploughed drains or vehicle tracks and occurs in a linear 
fashion along the rides. Ploughed drains within plantation blocks also channel 
water to the rides, thus creating soligenous zones there.  

2.5.6. Acid flush (M6) occupies 5.8 ha of the application site and is found, naturally, in 
association with M23a rush-pasture alongside watercourses and also frequently 
along the forestry rides, which are otherwise predominantly blanket bog. Acid 
grasslands are also present and comprised U6 (5.43 ha) and U5 (15.84 ha). 
Natural grasslands comprising MG10 rush pasture covers 21.42 ha. 

2.5.7. Marshy grassland is very common throughout the application site, mainly 
alongside the open watercourses and also alongside forestry tracks. It also 
occurs, to a lesser degree, within forest rides which predominantly comprise 
modified blanket bog. The NVC communities which make up the marshy 
grassland habitats within the application site are M23 Juncus effusus/acutiflorus-
Galium palustre rush-pasture, Juncus acutiflorus sub-community which covers 
11 ha and M25 Molinia caerulea-Potentilla erecta mire, Erica tetralix sub-
community, which covers only 0.51 ha. 

2.5.8. M23 is very frequent along open valleys, such as Glenshallock Burn.  It is 
distinctive in having a dominance of the two rushes soft-rush and sharp-flowered 
rush (Juncus acutiflorus) with frequent common sorrel (Rumex acetosa), cuckoo-
flower (Cardamine pratensis), creeping buttercup, Yorkshire fog, marsh thistle, 
tufted hair-grass (Deschampsia cespitosa), velvet bent and the mosses 
Rhytidiadelphus squarrosus, Brachythecium rivulare and Calliergonella 
cuspidata;  

2.5.9. M25 is generally less frequent than the rush-pasture alongside watercourses and 
in valleys and covers 0.5 ha.  It is locally quite prominent. It is characterised by 
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having a total dominance of purple moor-grass (Molinia caerulea) and very few 
associated species, except for some sparse common marsh bedstraw and 
tormentil. Mosses too are generally impoverished due to the build-up of dead 
purple moor-grass leaf litter. 

2.5.10. All of these habitats are given local value in the ecology chapter (Chapter 8: 
Non-Avian Ecology Volume II). 
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3. GWDTE Impact Assessment 

M6 Mire  

Example 
Photo 

NGR 
206127, 
600590 

Map Refer to Figures 1 & 2 of this report. 

Stage 1 GWDTE identification 

Ecology 

NVC 
description 

M6 mire makes up the flush and spring habitat within the application site 
boundary and occupies an area of 5.8 ha within the application site.  The 
discrete occurrences of M6 within the buffer zone are shown as polygons and 
target notes on Figure 2 of this report and also on Figure 8.2 Volume III.  
Discrete instances of M6 typically occur within very much larger areas of 
blanket mire (M19a) and acid grassland (U5b and U6).  It is also found in 
mosaics with M15b wet heath, M23a marshy grassland and U4a acid 
grassland.  

The flush vegetation keys out as either M6ci Carex echinata-Sphagnum 
fallax/denticulatum mire, the Juncus effusus sub-community, or M6di Carex 
echinata-Sphagnum fallax/denticulatum mire, the Juncus acutiflorus sub-
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M6 Mire  
community. The former is dominated by soft-rush, whereas the latter is 
dominated by sharp-flowered rush. Both include abundant Sphagnum fallax 
and Polytrichum commune. However, the range of associated species is 
generally low. 

The Joint Nature Conservation Committee (JNCC) reports that M6 mire is a 
soligenous community of acidic flushes and typically occurs in areas of peat 
hagging/erosion and directly overlies bedrock and peaty soils. It is a poor-fen 
with small sedges or rushes dominating over a carpet of oligotrophic and 
base-intolerant Sphagnum spp. It typically occurs as small stands among 
other mire communities, grassland and heaths and sometimes with swamp 
and spring vegetation. It is commonly found in tracts of unenclosed pasture on 
upland fringes, particularly between 200 m and 400 m (although it may be 
found much higher) and is ubiquitous in the upland fringes of Britain.  The 
community is frequently grazed. 

Scotland 
groundwater 
dependency 
score 

NVC Community SEPA LUPS (2014) 

M6 Highly groundwater dependent subject to 
hydrogeology 

Hydrogeology 

Landscape 
location 

M6 occurs in both individually mapped areas and in mosaic. 

The individually mapped M6 habitats are located in discrete areas clustered in 
an area of high ground west of the summit of Struther’s Brae. Most of these 
are thin and linear in nature, but are occasionally circular in area. Many are 
too small to map and are described in target notes only. Several of the areas 
of M6 habitat have formed in the margins of streams or in valleys and gullies 
higher up in.  Other areas are present on mire plateau and on perpendicularly 
on slopes.  The plateau circular habitat is the smallest onsite at 30 m in 
diameter, with the longest linear feature approximately 500 m in length with 
the linear habitats typically 20-30 m wide. 

M6 habitat was also identified in a mosaic in an open area on the high ground 
at Saddle Hags in cohabitation with M15b and M19/M20, along a linear ride 
proceeding from this area south towards Back Moss, in cohabitation with 
M19a and M23a and on the fringes of the upper reaches of the Glenhastel 
Burn in cohabitation with U4a (60%), M19/M20 (25%) and M23a (10%). 

Where percentages for habitat makeup are not stated the information was not 
collected from this area by the ecology surveyor.  However typically they will 
be less than 5% or will be mapped individually. 
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M6 Mire  

Hydrological 
setting 

The individually mapped occurrences of M6 are generally narrow linear 
features orientated downslope in valleys/gorges.  Watercourses are present 
within two of the M6 habitat occurrences near Struther’s Brae, but the majority 
of these M6 occurrences are absent of surface water flows.  The circular M6 
habitat in this area occurs in an area of flat or gently sloping ground, again not 
associated with surface water. 

Where M6 occurs in the forestry ride and more open area of high ground near 
Saddle Hags, which are otherwise predominantly blanket bog, it may be 
somewhat artificially derived as it is often associated with ploughed drains and 
occurs in a linear fashion along the rides.  It is also thought that the plantation 
blocks themselves channel water along their ploughed drains and onto the 
open rides. 

Anticipated 
geology / 
aquifer 
productivity 

BGS map superficial deposits as peat beneath the majority of the individually 
mapped M6 habitat areas and the mosaic areas, although some areas of 
bedrock outcrop are also present.  Peat probe results indicate that peat 
depths beneath the M6 occurrences can be as deep as 1.2 m, but in the main 
are generally <1 m.  Peat cores show that in the area near Struther’s Brae, 
the peat sits directly upon low conductivity bedrock, although some cores 
record gravel indicating some degree of weathering. 

Likely water 
transfer 
mechanisms 

The most common occurrence of M6 at Pencloe is amongst and on the 
fringes of blanket bog in dry valleys that capture and focus slope run off.  
Where there is sufficient concentration of both rainfall and subsurface outflow, 
streams form down gradient in some of these valleys.   

The circular instances of M6 at Struther’s Brae are likely fed by a flush at the 
base of the peat interfacing with the weathered bedrock surface.  The origin of 
this seepage is likely to be interflow draining from the area of high ground and 
emerging at break of slope as the land flattens out.  M6 in this area is likely 
fed by both rainwater and soligenous shallow interflow from blanket bog areas 
up gradient, with potentially a small contribution from very local groundwater 
flows within the weathered bedrock. 

In the forestry rides and high ground near Saddle Hags, M6 is associated with 
artificial drainage networks that have been ploughed to drain the natural 
blanket bog and are likely to create soligenous zones within the rides that 
feed the habitat.  Where M6 occurs alongside the Glenhastel Burn in a mosaic 
with rush pasture (M23) it is likely fed by soligenous flows, with some input 
from the watercourse itself and so in both instances are unlikely to be 
groundwater dependent. They can be very superficial such that even stone 
walls can control their occurrence, again demonstrating that many of the 
flushes are not groundwater dependent – see target note 3. 

Groundwater 
dependency M6 – medium 
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M6 Mire  

Identification of GWDTE 

Identification of 
GWDTE 

NVC 
Community  

Ecological 
assessment 

Hydrogeologic
al assessment Is it GWDTE? 

M6 High Medium Possibly GWDTE 

Requirement 
for impact 
assessment 

Possibly a GWDTE in some occurrences and an impact assessment is 
required 

Stage 2 Impact assessment  

Potential impacts 

Chapter 8 Non-Avian Ecology Volume II reported that of the 5.8 ha 
of M6 flush, 1.9 % will be permanently lost and a further 7.59 % will be 
temporarily disturbed during construction – this correlates to a 10 m 
distance from infrastructure. In the absence of mitigation, this is 
considered to be a significant negative impact on the conservation 
status of this habitat in the local area.  

This re-examination has identified that direct habitat loss for M6 may 
occur due to the construction of tracks that cross mosaics including 
the habitat in three locations near Turbine 10 and Turbine 15 and 
within the polygon marked at the hill top near Saddle Hags. Assuming 
an average 5% M6 extent in the mosaic, there is the potential for 
direct habitat loss to occur which would total 0.018 ha in general 
agreement with Chapter 8.  

Indirect impacts upon M6 as assessed in this section differ from that in 
the ecology chapter which looked at peat habitat only where there was 
local disturbance within 10 m and a limit of hydrological influence at 
20 m.  The hydrogeological assessment recognises that the GWDTE 
water mechanism is more complex than simple peat drainage 
distance. 

Indirect impacts may be caused by the proposed construction of the 
turbine 5 crane pad, 60 m away from an area of M6 at Jock’s Hags 
which could to interrupt some of the water inputs that support this 
habitat and by interruption of flow by the track south and west of 
turbine 6.   

Turbine 10 could also impact on recharge for an area of mosaic of 
area 0.51 ha containing 0.02 ha M6 habitat down gradient of the 
turbine.   
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M6 Mire  

Impact assessment  

Assessment M6 

Receptor value Low 

Magnitude of potential impact Medium - Low 

Potential impact Minor - Negligible 

Likelihood of occurrence 

Likely - less than 2% of the M6 
habitat is under threat of direct 
habitat loss or having the 
supporting groundwater flows 
disturbed by the construction of 
infrastructure.  

Likely significant impact Negligible 

Proposed mitigation measures 

The impact risk assessment identifies that there is only a minor to negligible impact on M6. 
Nonetheless specific mitigation is proposed to reduce the impact to M6 identified in the eight 
down gradient areas at risk. Figure 2 identifies where mitigation could usefully be applied to 
ensure maintenance of this habitat if threatened.  These will comprise cross track drains where 
the access track intersects the habitat and drainage between the M6 and infrastructureat risk 
from dewatering to maintain hydraulic continuity to down gradient areas.  

Drainage will be passed through settlement tanks, systems such as silt busters or settlement 
lagoons, as appropriate, to maintain water quality and then will be discharged appropriately 
down gradient to allow water to infiltrate back into the ground, thereby maintaining the overall 
volume of groundwater. 

Working patterns will ensure rapid construction and therefore  minimisation of any period of 
dewatering during the construction of Turbine 5 and the adjacent crane hardstanding. 

Any indirect loss of habitats caused by dewatering at turbines will also be minimised by 
minimising any  period of dewatering and designing dewatering in compliance with the Water 
Environment (Controlled Activities) (Scotland) Regulations 2013 (CAR). 

Also, in order to compensate for the loss of wet heath, bog and flush habitat and disturbance of 
heath and bog during construction, a Habitat Management Plan (HMP) will be produced to detail 
the restoration of hydrological conditions suitable for blanket mire habitat within target areas of 
the application site, notably within turbine buffers and in corridors linking open moorland to the 
southeast with moorland north and west of the application site. These areas currently comprise 
plantation woodland with minor areas of moorland as well. The plantation will be clear felled and 
drains will be removed. The aim of these activities is to raise water levels to improve the 
condition of blanket bog vegetation within existing areas of open moorland and facilitate the 
establishment of blanket bog in existing areas of plantation. The HMP will allow for the creation 
of some internal flushes in higher valleys in this area. An Outline HMP is presented in 
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M6 Mire  
Appendix 8.5 Volume IV. 

Residual impact post mitigation 

Negligible 
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M15b – Wet Heath  

Example 
Photo 

NGR 
206188, 
600653 

Map Refer to Figures1 & 2 of this report. 

Stage 1 GWDTE identification 

Ecology 

NVC 
description 

M15b Trichophorum cespitosum-Erica tetralix wet heath typical sub-community 
occurs in areas supporting blanket bog but where the peat depth is less than 
50 cm. It occupies 7.79 ha of the application site and occurs only as a mosaic 
along with M17c blanket bog, M19/M20 blanket bog and M6 mire.   

M15b is generally low in species. In the poorest stands it can look very similar to 
the modified blanket bog and it is really only the peat depth which distinguishes 
it. Purple moor-grass is frequent along with heath-rush.  In the poorest stands 
the vegetation looks very similar to modified blanket bog and is mainly classified 
as wet heath because of the peat depth, although the vegetation usually 
contains less hare’s-tail cottongrass (Eriophorum vaginatum). 

JNCC describes this wet heath community as characteristic of moist and 
generally acid and oligotrophic peats and peaty mineral soils in the wetter 
western and northern parts of Britain. It is associated with thinner or better 
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M15b – Wet Heath  
drained areas of ombrogenous peat with a surface pH typically between 4 and 5. 

Scotland 
groundwater 
dependency 
score 

NVC Community SEPA LUPS (2014) 

M15 Moderately groundwater dependent subject to 
hydrogeology 

Hydrogeology 

Landscape 
location 

M15 is found in mosaics with other habitats in three distinct locations: 

 as three converging rides that descend from Milray hill cohabiting with 
M17c and M20;  

 a linear polygon that extends from the track north of Turbine 14 to 
Auchincally Hill and then across Saddle Hags to another hill top along 
with M20, M23a and M6d and 

 A ride starting at Black Loch and rising south towards Struther’s Brae 
along with M19a (50%).   

The habitats range from 630 m to 1.4 km in length and are typically located on 
gently sloping terrain approaching hilltop/upland areas. M15 is typically located 
along linear features within the study area such as forestry rides and 
trackways that allow access into the plantation.   

Hydrological 
setting 

Artificial drainage is likely present along each of the forestry rides where M15 
is located.  No natural water courses are noted in the vicinity of M15 on maps 
of the area. 

Anticipated 
geology / 
aquifer 
productivity 

Superficial deposits were shown to be absent under M15 in the area extending 
from Black Loch uphill towards Struther’s Brae on BGS mapping.  Peat probe 
results show thin superficials to be present in this area with peat generally 
<0.5 m with a maximum recorded of 0.7 m.  Peat cores found clay to be 
present in a few instances beneath the peat which is likely to be thin glacial till. 

Superficial deposits were shown to be present under the two other 
occurrences of M15 with peat thicknesses in the ride extending over 
Auchincally Hill recorded as generally <0.5 m and in the interlinked rides 
approaching the summit of Milray Hill, peat deposits typically range between 
0.5 m and 1.0 m thick.  Clay was again found to be present at the base of a 
number of peat cores taken from these areas and appears to indicate the 
presence of a low conductivity material between the peat and the underlying 
bedrock.  Gravel and coarse sand was recorded along a narrow ridge in a 
small area to the north-east of Milray Hill and so could potentially contain 
groundwater.   

Likely water M15 habitat is situated on gently sloping upland terrain with typically thin peat 
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M15b – Wet Heath  
transfer 
mechanisms 

deposits in cohabitation with blanket bogs and mires which are ombrogenous 
in nature.  Widespread presence of clay beneath the three distinct areas of 
M15 further indicates that groundwater is unlikely to feed these habitats and 
rainwater and soligenous interflow are the main mechanisms that maintain 
areas of M15 wet heath.  The narrow ridge where gravel and coarse sand was 
recorded beneath the peat base has the potential to contain groundwater.  
However, it is considered that any groundwater present in this granular 
material would be intrinsic groundwater fed by rainwater from a very small 
catchment on the flanks of Milray Hill and so would not constitute a GWDTE. 

Groundwater 
dependency Low 

Identification of GWDTE 

Identification 
of GWDTE 

NVC Community  Ecological 
assessment 

Hydrogeological 
assessment Is it GWDTE? 

M15b Moderate Low Not GWDTE 

Requirement 
for impact 
assessment 

None 
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M23a Rush Pasture 

Example 
Photo 

NGR 
206085, 
600736 

 

Map Refer to Figures 1 & 2 of this report. 

Stage 1 GWDTE identification 

Ecology 

NVC 
description 

M23a rush pasture occupies 11.02 ha of the application site and is present in 
one location where it occurs alone in the valley of the Glenhastel Burn.  It also 
occurs as part of a mosaic in three other locations along with MG1 natural 
grassland, U4a acid grassland, M19/M20 blanket bog and M6di mire. 

M23a Juncus effusus/acutiflorus-Galium palustre rush-pasture, Juncus 
acutiflorus sub-community, is very frequent along open valleys, such as 
Glenshallock Burn.  It is distinctive in having a dominance of the two rushes 
soft-rush and sharp-flowered rush (Juncus acutiflorus) with frequent common 
sorrel (Rumex acetosa), cuckoo-flower (Cardamine pratensis), creeping 
buttercup, Yorkshire fog, marsh thistle, tufted hair-grass (Deschampsia 
cespitosa), velvet bent and the mosses Rhytidiadelphus squarrosus, 
Brachythecium rivulare and Calliergonella cuspidata. 

JNCC describes this rush-pasture as occurring over a variety of moist, 
moderately acid to neutral, peaty and mineral soils in the cool and rainy 
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M23a Rush Pasture 
lowlands of western Britain. It is a community of gently-sloping ground around 
the margins of soligenous flushes, as a zone around topogenous mires and wet 
heaths and especially widespread in ill-drained, comparatively unimproved or 
reverted pasture. 

Scotland 
groundwater 
dependency 
score 

NVC Community SEPA LUPS (2014) 

M23 Highly groundwater dependent subject to 
hydrogeology 

Hydrogeology 

Landscape 
location 

M23 typically forms in narrow linear zones alongside water courses within the 
study area.  It is individually mapped in only one area within the application site 
and comprises two polygons each approximately 120 m long in the lower 
reaches of the Glenhastel Burn valley. 

It is present in three other locations within the buffer zones as part of a mosaic 
of habitats: 

 In the valley of the Glenshalloch Burn (along with MG1) in two discrete 
sections bisected by a track into two lengths of 240 m and 160 m.   

 Along a forestry ride running south from Saddle Hags for a length of 
270 m and is present along with M19a and M6di.   

 Near the headwaters of the Glenhastel Burn where it is found along 
with U4a (60%), M19/M20 (25%) and M6di (5%). 

Hydrological 
setting 

M23 habitat polygons are predominantly located within the natural valleys of 
surface water courses within the study area with one occurrence of M23 
alongside an existing trackway south of Saddle Hags.  No information exists in 
the field notes for this particular track, but in other areas it is believed that the 
plantation blocks themselves channel water along their ploughed drains and 
onto the open rides. 

Anticipated 
geology / 
aquifer 
productivity 

The superficial deposits comprise peat beneath the M23 habitat within the 
valley of the Glenhastel Burn with thicknesses up to 1 m recorded.  No peat 
cores were taken in the Glenhastel valley. 

M23 in the Glenshalloch Burn valley has peat thicknesses recorded at a 
maximum of 0.8 m, but more frequently <0.5 m and is underlain by alluvium.  
Peat cores in the Glenshalloch valley indicate poor saturation.  There may be 
groundwater in the alluvium. 

M23 habitat within the trackway is underlain by peat with some areas of bedrock 
outcrop.  Peat underlying this area ranges between 0.5 m and 1.5 m in depth. 

All cores ended either on clay or rock although sandy clay was identified in a 
number of cases.  This sand could derive from alluvium or more likely from 
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M23a Rush Pasture 
weathered or ground bedrock which could conceivable contain groundwater 

Likely water 
transfer 
mechanisms 

M23 habitat is predominantly located adjacent to water courses within narrow 
valleys.  In the Glenhastel Burn valley, the capture zone for the valley is likely to 
include slopes directly up gradient and the seepage is likely to be a combination 
of lateral inflow from ditches, over bank flow during rainfall or shallow soil 
interflow shallow interflow.   

Similar mechanisms will be occurring in the valley of the Glenshalloch Burn.  
Here there is the potential for an additional contribution from groundwater 
feeding in from the alluvium underlying the peat, but this is unlikely as the peat 
core demonstrated it was not very wet. 

In the trackway there is likely to be drainage channels that are accepting local 
interflow contributions from the surrounding terrain. 

Based upon these observations it is considered that M23 habitat at the site may 
be at least partly groundwater dependent, accepting shallow soligenous 
interflow throughout its extent and potentially demonstrating connection with 
small scale alluvial groundwater bodies within the alluvium of the Glenshalloch 
Burn valley. 

Groundwater 
dependency 

Moderate – Over much of the areas recharge is soligenous (i.e. lateral flows) 
and not true groundwater but in Glenshalloch valley,  alluvium underlying the 
shallow peat may contain groundwater which helps to maintain the habitat. 

Identification of GWDTE 

Identification 
of GWDTE 

NVC Community  Ecological 
assessment 

Hydrogeological 
assessment Is it GWDTE? 

M23 High Medium Possibly  GWDTE 

Requirement 
for impact 
assessment 

Yes – M23 is identified as a possible GWDTE in the Glenshalloch area within 
the 100 m track and 250 m borrow pit buffer and an impact assessment is 
required 

Stage 2 Impact assessment  

Potential impacts 

The only area of M23 habitat that is thought to be potentially 
groundwater dependent lies within the valley of the Glenshalloch 
Burn.  Here, a proposed borrow pit is up gradient of one section of 
the M23 habitat, approximately 100 m distant. This is not sitting upon 
the alluvium deposits and is likely beyond the furthest extend of any 
significant contribution to any groundwater within the alluvium 
deposits. The trackway that bisects the two polygons of M23 habitat 
within this valley is 40 m up gradient of the most northerly area of 
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M23a Rush Pasture 
M23. This infrastructure crosses the area of alluvium that may 
contribute to this 0.83 ha area of M23 and could impact the volume 
of interflow or shallow groundwater feeding this habitat and pose a 
risk of indirect habitat loss. 

Impact assessment  

Assessment M23 

Receptor value Low 

Magnitude of potential impact Low 

Potential impact Negligible 

Likelihood of occurrence Possible  

Likely significant impact Negligible 

Proposed mitigation measures 

No mitigation necessary 

Residual impact post mitigation 

Negligible 
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MG10a Rush Pasture 

Example 
Photo 

NGR 
206188, 
600955 

Map Refer to Figures 1 & 2 of this report. 

Stage 1 GWDTE identification 

Ecology 

NVC 
description 

MG10 rush pasture occupies 21.42 ha within the application site and occurs 
mainly in the enclosed pastures to the north and outside of the plantation.  It 
occurs as two individually mapped areas or patchy mosaics along with MG6b.  

MG10a is Deschampsia cespitosa-Juncus effusus rush-pasture.  It comprises 
species-poor damp grassland dominated by tussocks ofsoft-rush (Juncus 
effusus) out in species-poor swards of Holcus lanatus, Agrostis stolonifera, Poa 
trivialis, Ranunculus repens and R. acris. There is  some Yorkshire fog, marsh 
thistle (Cirsium palustre), creeping buttercup (Ranunculus repens) and the moss 
Rhytidiadelphus squarrosus.effusus stand These plants are interleaved with 
smaller species, such as Cardamine pratensis and Trifolium repens. The rushes 
are generally taller than the matrix of grasses and forbs, unless the community 
is heavily grazed. Bryophytes, such as Eurhynchium praelongum, 
Brachythecium rutabulum, Calliergonella cuspidata and Rhytidiadelphus 
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MG10a Rush Pasture 
squarrosus, grow in thin wefts over the damp soil and among the larger plants.   

There are three sub-communities. The typical sub-community MG10a has no 
distinguishing species of its own.  

JNCC states that this is a vegetation type of damp acid to neutral soils on level 
to gently sloping ground in enclosed pastures and in neglected situations, such 
as ditches, pond sides and roadside verges. Most stands are at low altitudes, 
but the community extends to just over 300 m on the fringes of the uplands.1 

Scotland 
groundwater 
dependency 
score 

NVC Community SEPA LUPS (2014) 

MG10 Moderately groundwater dependent subject to 
hydrogeology 

Hydrogeology 

Landscape 
location 

MG10 habitat is located in one area in the north of the application site on a 
low ridge sloping gently down towards Pencloe farmhouse.  There are two 
individually mapped areas of MG10 habitat connected by a region of semi 
improved grassland comprising a mixture of MG10 and MG6b.  The entire 
habitat area is approximately 1 km long by 350 m wide. 

Hydrological 
setting 

The Lochingerroch Burn is present in a valley to the east of the MG10 habitat 
but no significant hydrological features are present within the habitat extent.  
No springs or water courses were evident as the habitat is located on a low 
ridge between two valleys containing water courses that flow approximately 
northwards. 

Anticipated 
geology / 
aquifer 
productivity 

Superficial geology is recorded as an area of Till to the north and eastern 
edge of the MG10 habitat with bedrock outcrop occurring over the remaining 
majority of the recorded habitat area.  Peat probe results support this with 
peat thicknesses recorded as typically <0.5 m with a small area with 
thicknesses approaching 1.0 m.  Peat cores indicate that even in areas 
recorded as bedrock outcrop, sandy clay is present beneath the soil and is 
likely to be a thin continuation of the glacial Till recorded to the north of the 
habitat area, hydraulically isolating the habitat from any groundwater present 
within the bedrock. 

Likely water 
transfer 
mechanisms 

The MG10 habitat area is underlain by Till, to a greater or lesser degree, over 
the majority of its extent and therefore it is considered likely that the habitat is 
isolated from the underlying bedrock and any groundwater it contains.  The 
damp soil upon which it relies is most likely to be from rainfall and shallow run 

                                                   

1 Averis, A., Averis, B., Birks, J., Horsfield, D., Thompson, D. & Yeo, M. 2004. An Illustrated Guide to 
British Upland Vegetation. Peterborough, Joint Nature Conservation Committee. 
http://www.jncc.gov.uk/page-2463 
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MG10a Rush Pasture 
off and overland flow. 

Groundwater 
dependency Low 

Identification of GWDTE 

Identification of 
GWDTE 

NVC 
Community  

Ecological 
assessment 

Hydrogeological 
assessment Is it GWDTE? 

MG10 Moderate Low Not GWDTE 

Requirement 
for impact 
assessment 

None 
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U6 Acid Grassland 

Example 
Photo 

NGR 
206138, 
600599 

Map Refer to Figures 1 & 2 of this report. 

Stage 1 GWDTE identification 

Ecology 

NVC 
description 

U6 occupies 5.43 ha of the application site and is found in mosaics of 
communities along with M19a and U5b. 

Here the grassland is found on the shallow soil of knolls and banks within the 
overall blanket peat and is dominated by Juncus squarrosus.  It also occurs 
alongside tracks and in mosaic alongside watercourses.  The U6a sub-
community has a carpet of Sphagnum capillifolium and sometimes Sphagnum 
fallax and it tends to occur at the edges of the blanket bog in the transitions to 
U5b. Four sub-communities are described in the NVC, showing a general 
trend from wet to drier substrates. The Sphagnum species sub-community 
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U6a occurs on deep wet peat. 

JNCC states that Nardus-Galium2 grassland clothes damp acid mineral soils 
with peaty upper horizons and can occur in very large stands on upland 
hillsides. It typically occupies slopes where the depth and wetness of the soil 
are intermediate between the drier podsols under Festuca-Agrostis-Galium 
grasslands and the wet shallow peats under Juncus-Festuca grassland. The 
underlying rock can be anything from acid to basic, but the soils are generally 
acid with some podsolisation. The community can also occur on deep peat 
from which the original mire vegetation has been lost (e.g. through burning or 
drainage). Another typical habitat is well-drained but moist alluvial soil along 
the margins of streams and it is quite common to see the pale sinuous lines of 
such grasslands cutting across areas of heath or bog.  

Scotland 
groundwater 
dependency 
score 

NVC Community SEPA LUPS (2014) 

U6 Moderately groundwater dependent subject to 
hydrogeology 

Hydrogeology 

Landscape 
location 

U6a habitat is identified on gently sloping high non forested ground in two 
distinct locations in the south east of the study area; a smaller area to the 
north of Struther’s Brae approximately 330 m x 220 m and a larger area west 
of Struther’s Brae approximately 710 m x 620 m.  The larger of the two areas 
is a mosaic of mire and blanket bog habitat types comprising M19a blanket 
bog (80%) and U5b acid grassland (10%). The smaller area north of Struther’s 
Brae comprises the same M6, M19a and U5b community but has 90% M19a 
and 10% U5b/U6. 

Hydrological 
setting 

No surface water courses are recorded within the habitat area, but saturated 
natural bog conditions were recorded, clustered in an area to the north of the 
larger zone of U6 habitat.  Ecological field notes indicate the ground is 
saturated and the water table is high, indicating an intact hydrological regime. 

Anticipated 
geology / 
aquifer 
productivity 

Geological maps indicate that the superficial deposits over the majority of the 
larger U6 habitat area comprise peat, with small windows of bedrock outcrop, 
whereas the smaller area of U6 is mostly on bedrock outcrop with small areas 
of peat deposits around the fringes of the habitat area.  Peat probe results 
show peat thicknesses to range from 2.0 m to <0.5 m in the larger U6 habitat 
area, but to generally exceed 0.5 m thickness.  Peat thicknesses in the 
smaller U6 habitat area range up to 3 m. Several of the peat cores indicate 
that the U6 habitat lies directly upon bedrock, but no evidence of weathering 
was present. 

                                                   

2 Taken from: AVERIS, A., AVERIS, B., BIRKS, J., HORSFIELD, D., THOMPSON, D. & YEO, M. 2004. An 
Illustrated Guide to British Upland Vegetation. Peterborough, Joint Nature Conservation Committee.  
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Likely water 
transfer 
mechanisms 

Peat thickness across both habitat areas is generally 0.5 m to 1.0 m, with 
depths exceeding 2 m in many places.  Peat core data appears to show that 
the U6 habitat has formed directly upon bedrock which is unweathered 
indicating that contributions from the underlying bedrock are unlikely to occur. 
The gently sloping topography of the habitat area and upland locations in 
which it is found indicates that these are ombrogenous peats, obtaining most 
if not all of their water inputs from rainfall.   

Groundwater 
dependency Low 

Identification of GWDTE 

Identification 
of GWDTE 

NVC Community  Ecological 
assessment 

Hydrogeological 
assessment Is it GWDTE? 

U6 Low Low Not GWDTE 

Requirement 
for impact 
assessment 

None 
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4. Summary and Conclusions 
4.1.1. SEPA requested in their consultation response that wetland habitats including 

GWDTEs should be identified and assessed.  They advised that areas of wetland 
habitat should be avoided and where avoidance is not possible details of 
mitigation and management should be provided. 

4.1.2. NVC surveys identified a number of potential GWDTE habitats within 250m of 
proposed foundations and 100m of proposed tracks series. The layout has been 
optimised to avoid these sensitive habitats where possible. A series of field coring 
and detailed NVC surveys informed a detailed assessment as to whether these 
were groundwater dependent or not. The methodology used a combination of 
ecological and hydrogeological assessments  

4.1.3. There are no significant bedrock aquifers underlying the site.  Superficial deposits 
of peat and glacial till are found across the site but are predominantly low 
permeability. Small localised alluvium deposits are located adjacent to the 
Glenshalloch Burn and are the only significant source of groundwater. 

4.1.4. The assessment considered five habitats that are potential GWDTE, of these only 
two, M6 mire and M23a rush-pasture, were found to be possible GWDTE.  

4.1.5. M6 mire is a flush and spring habitat occurring largely as thin linear polygons 
covering an area of 5.8 ha, typically within very much larger areas of blanket mire 
(M19a) and acid grassland (U5b and U6) but also as mosaics with M15b wet 
heath, M23a marshy grassland and U4a acid grassland.   It is only regarded as 
moderately groundwater dependent and then only in several locations.  Generally 
it is associated with artificial drainage of natural blanket bog and input from the 
watercourses but in several cases it is likely to depend upon groundwater 
seepage, albeit of very limited flow paths.  

4.1.6. 1.9 % of M6 will be permanently lost due to construction of tracks that cross 
mosaics near Turbine 10, Turbine 15 and at the hill top near Saddle Hags. 
Indirect impacts may be caused by the proposed construction of the turbine 5 
crane pad, 60 m away from an area of M6 at Jock’s Hags which could to interrupt 
some of the water inputs that support this habitat and by interruption of flow by 
the track south and west of turbine 6.  The impact risk assessment identifies that 
there is only a minor to negligible impact on M6. Nonetheless specific mitigation 
is proposed to reduce the impact to M6 identified in the eight down gradient areas 
at risk. These will comprise cross track drains where the access track intersects 
the habitat and drainage between the M6 and infrastructure at risk from 
dewatering to maintain hydraulic continuity to down gradient areas.  

4.1.7. M23a rush pasture covers 11.02 ha. It typically forms in mosaic in narrow linear 
zones within the valleys of surface water courses or alongside an existing 
trackway.  Water supply is likely to be a combination of lateral inflow from ditches, 
over bank flow during rainfall or shallow soil interflow.  At one location in the 
valley of the Glenshalloch Burn there is the potential for an additional contribution 
from groundwater feeding in from the alluvium underlying the peat. 

4.1.8. There is no direct loss of the single instance of potentially groundwater 
dependent M23, Indirect habitat loss is assessed as negligible. And no mitigation 
is required. 
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ID ID Survey Notes

3
M6 flush, c.5m x 15m. Located south of stonewall.

No more flushes in this ride to west of here
4 M6 flush, c.10m x 10m. Seeps into plantation
5 M6 flush, c.10m x 20m. Seeps into plantation
6 M6 flush, c.5m x 5m
7 Large M6 flush
8 M6 flush abutting watercourse, 10m x 15m. Flows SW
9 Pond, c.10m x 10m

10 M6 flush vegetation occurs in deep vehicle tracks

11
M6 flush, c.7m x 15m. Extends north from grid ref. 

Then a gap of 20m, then another M6 flush c.10m long

12
M6 flush drains north from here. Extends upslope in two 

directons around acid grassland knoll: south and southwest
13 M6 flush in S-shape east of grassy knoll, 150m north to south
14 M6 flush extends from area below peat hags NW to NS61270589. <50m wide.
15 M6 flush does not occur in southern part of polygon, within 100m if proposed infrastructure
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Appendix A Methodology for the identification and 
assessment of impacts on GWDTE 

Purpose 

This methodology details a procedure based on legislative instruments, statutory guidance and 
professional judgement to identify and assess the impact of a development upon non-designated 
groundwater dependent terrestrial ecosystems (GWDTE). The methodology is mainly focused on 
Scotland and windfarms, as SEPA have been very active in this area, but has relevance to all 
types of development across the UK. 

Preamble 

The Water Framework Directive (WFD) establishes a framework for the protection of groundwater 
which prevents further deterioration and protects and enhances the status of groundwater 
dependent terrestrial ecosystems and wetlands. Good groundwater status (both quantitative and 
chemical status) with respect to wetlands and groundwater is dependent upon there being no 
‘significant damage’ to GWDTE caused by alterations to either the flow of groundwater or 
groundwater quality. 

UKTAG (2004) guidance defines GWDTE as “a terrestrial ecosystem of importance at Member 
State level that is directly dependent on the water level in or flow of water from a groundwater 
body (that is, in or from the saturated zone). Such an ecosystem may also be dependent on the 
concentrations of substances (and potential pollutants) within that groundwater body, but there 
must be a direct hydraulic connection with the groundwater body.”  

A groundwater body is defined as “a distinct volume of groundwater within an aquifer or aquifers 
where an aquifer is a subsurface layer or layers of rocks or other geological strata that is capable 
of supporting abstraction of 10 cubic meters per day on average or sufficient to serve 50 or more 
people; or provides a flow of groundwater the reduction of which may result in a significant 
diminution of the ecological quality of an associated  surface water body, or significant damage to 
a directly dependent terrestrial ecosystem.” 

The scope of the obligation under WFD regarding GWDTEs is not defined within the context of 
any particular size of ecosystem.  UKTAG notes that whilst it is clearly desirable to impose some 
boundary or scale upon the obligation, to assist with the definition of ‘significant damage’, the 
WFD obligation regarding GWDTE should not be restricted to designated sites.  

This methodology adopts the UKTAG approach for identifying GWDTE and those that are at risk 
of significant damage. It acknowledges that the concept of ‘significant damage’ due to 
groundwater pressures cannot be applied at the generic scale and must be viewed with a certain 
degree of site specificity. 

SEPA (2014) Land Use Planning System (LUPS) Guidance Note 4 states that in the specific case 
of windfarms “the Environmental Statement (ES) should identify… all GWDTEs within a radius of 
100 m from roads, tracks and trenches and within 250m from borrow pits and foundations”. SEPA 
hold a list of wetlands within designated sites, e.g. Ramsar, Sites of Special Scientific Interest 
(SSSIs), Special Protection Areas (SPAs) and Special Areas of Conservation (SACs). For non-
designated wetlands (that may include GWDTE), GWDTEs must be identified. Therefore, all 
GWDTE either designated or not, should be considered in the ES. 

Stage 1 of the methodology requires identification of GWDTE, ruling out NVC groundwater 
communities that, based on available information, are not groundwater dependent and do not 
need further assessment. Those identified GWDTEs output from Stage 1 are then taken forward 
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to Stage 2 for further assessment of the risk of the development causing ‘significant damage’ to 
the groundwater and therefore the dependent terrestrial ecosystem. 

Stage 1 – GWDTE identification 

SEPA and SNH have been ? consulted to determine whether designated GWDTE (Ramsar, 
SSSIs, SPAs and SACs) are present within the site or adjacent to the site. In the case of 
windfarms the area to be considered is defined in SEPA guidance as up to a radius of 100 m from 
proposed roads, tracks and trenches and within 250 m from borrow pits and foundations. If 
designated GWDTE are present in these buffer zones, then these should be carried forward to 
Stage 2 for further assessment. 

The following is used to identify non-designated GWDTE: 

1) A Phase 1 habitat survey is undertaken to identify wetland areas within the site (unless a 
National Vegetation Classification (NVC) survey is able to be undertaken for the whole site); 

2) For all wetland areas identified in the survey, an NVC survey should be undertaken. The 
survey should include the area where the development could cause a risk to the water supply 
of any GWDTE; 

3) Lists of NVC communities which SEPA recognise as being groundwater dependent are 
provided in the SEPA (2014) guidance documents. These communities should be considered 
to be GWDTE unless further information is provided to demonstrate this is not the case. If any 
of these NVC communities are identified in the NVC survey then the following procedure for 
identifying GWDTE should be carried out. 

This procedure for the identification of non-designated GWDTE is based on a combination of 
ecological and hydrogeological assessments, as described below. 

1. Ecology 

The SEPA (2014) guidance indicates whether wetland NVC communities are likely to be either 
highly or moderately groundwater dependent, depending on the hydrogeological setting. 

Depending on the site and the extent and size of potential GWDTEs, the assessment may be 
done on discrete areas of NVC communities or as NVC communities across the whole site with 
the proviso that where more than one habitat type occurs on a ‘site’, the highest groundwater 
dependency score indicated should be used. 

2. Hydrogeology 

The degree of groundwater dependence varies from wetland to wetland and is dependent on 
hydrogeological connectivity. The Sniffer 2007 guidance document entitled “Wetland 
Hydrogeomorphic Classification for Scotland” identifies three qualitative levels of groundwater 
dependency depending on whether the wetland is underlain by a low or high productivity aquifer: 

 “High” likelihood of groundwater dependency: intergranular high productivity drift 
aquifer and  dominantly intergranular high productivity bedrock aquifer; 

 “Moderate” likelihood of dependency: intergranular moderate productivity drift aquifer 
and  fractured very low productivity bedrock aquifer and 

 “Low” likelihood of dependency: intergranular low productivity drift aquifer and 
fractured very low productivity bedrock aquifer. 

The “high”, “moderate” and “low” groundwater dependency classifications and associated general 
principles have been adopted in this assessment (the most up to date aquifer productivity 
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classifications for Scotland adopted for this study are detailed in 2011 BGS report OR/11/065). An 
understanding of aquifer productivity is gained from published and site geology and 
hydrogeological information. 

Regardless of the underlying drift and solid aquifer classification, a hydraulic connection must 
also exist between groundwater and the wetland habitat. Therefore, in addition to aquifer 
productivity, other site characteristics are also evaluated during the hydrogeological assessment 
to assess the degree of hydraulic connection based on the work by Acreman and Miller (2006). 
This comprises: 

 An assessment of landscape location, i.e. proximity to the regional groundwater table 
combined with an assessment of hydrodynamics; 

 The identification of likely water transport mechanisms, which takes into account 
factors such as water features on the wetland including soil saturation, water marks 
and other evidence of inundation, groundwater outflows (seeps and springs) and man-
made features such as drainage and 

 The use, wherever possible, of some ground truth data to confirm the hydrogeological 
assessment such as intrusive site investigation soil depth probing trial pitting, coring, 
water inflow measurements and groundwater level measurements etc.. 

The hydrogeological assessment of groundwater dependency level categorises NVC 
communities as having high, moderate or low groundwater dependency. 

3. Identification of GWDTE 

The identification of GWDTE combines outcomes from the ecological and hydrogeological 
assessments outlined above. Table 1 is a matrix that is used to combine: 

 Ecology: The NVC community scores for groundwater dependency (either high or 
moderate) and 

 Hydrogeology: The degree of groundwater dependency of the community (high, 
moderate or low) within the setting. 

There are three potential outcomes: 

 GWDTE (purple cell); 

 Possibly GWDTE (blue cells) and   

 Not GWDTE (green cells). 

NVC communities which are either GWDTE or possibly GWDTE are carried forward to Stage 2 
for impact assessment. 

Table 1 - Matrix for the identification of non-designated GWDTE 
Ecological Assessment of 
NVC Communities 

Hydrogeological Assessment of Groundwater Dependency Level 

High Moderate Low 

High GWDTE Possibly GWDTE Not GWDTE 

Moderate Possibly GWDTE Possibly GWDTE Not GWDTE 
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Stage 2 - Impact assessment 

If GWDTE are identified then an impact assessment is carried out to determine the significance of 
potential impacts due to the development. 

There are no relevant published guidelines or criteria for assessing and evaluating impacts on 
hydrology, hydrogeology or geomorphology within the context of an environmental impact 
assessment (EIA). This assessment is based on a methodology derived from the Institute of 
Environmental Management and Assessment (IEMA) guidance (2004). The following steps are 
used to identify potential impacts to identified receptors and to determine whether identified 
impacts are significant or not. Tables referred to in the text are listed below these steps. This 
methodology follows the UKTAG’s (2004) description of ‘significant damage’ as being a function 
of: 

a)  ‘degree of damage’ occurring to a GWDTE (caused by groundwater related factors) and 

b) the ‘significance’ or ‘conservation value’ of the ecosystem. 

 

1) Determine the value of GWDTE – this takes consideration of policy importance, protection 
status and environmental factors on a scale of sensitivity (i.e. high, medium or low) as defined 
within Table 2; 

2) Determine the magnitude of impacts to GWDTE using the scale high, medium, low or 
negligible as defined within Table 3; 

3) Evaluate the potential impacts - this utilises the value of identified receptors (using the 
criteria in Table 2) and the magnitude of potential impacts (using the criteria in Table 3). Potential 
impacts are considered to be major, moderate, minor or negligible (refer to Table 4). Major or 
moderate impacts are considered to be significant (shaded), whereas minor or negligible impacts 
are considered to be not significant in terms of the EIA Regulations. 

4) Determine the likelihood of impacts to identified GWDTE occurring using a scale of likely to 
unlikely as defined in Table 5. The probability of occurrence for a potential impact is related to 
how regularly a given event or outcome will come to pass. This can be assessed in a number of 
ways, including assessments based on qualitative or quantitative data or experience from other 
similar sites. It should be noted that in contrast to many EIA disciplines the probability of 
occurrence is highly critical when analysing impacts to the water environment. Therefore, 
likelihood is considered in isolation and it is necessary to assess the likely impacts (see next 
step). 

5) Assess the likely impacts by combining the evaluation of potential impacts with the 
likelihood of those impacts occurring using the matrix in Table 6. Likely impacts are considered 
to be high, medium, low or negligible. Impacts evaluated as being moderate or major (shaded) 
are defined as significant for the purpose of the EIA in line with the EIA Regulations. Those 
impacts assessed as minor or negligible are not considered to be significant in terms of EIA.  

6) If the assessment results in significant impacts (i.e. either moderate or major impacts), then 
additional mitigation measures are considered to try and reduce these impacts. 

7) Once mitigation measures are applied, the likelihood of residual impacts occurring is re-
assessed using Table 5. The likely residual impacts to identified GWDTE are then assessed 
using the matrix in Table 6.   
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Table 1 – Receptor Value 

Sensitivity Hydrological / hydrogeological / geological description 

High 

GWDTE(s) with high environmental importance; international or national value including: 

Ramsar Sites; 

Special Areas of Conservation (SAC); 

Special Protection Areas (SPAs); or 

Sites of Special Scientific Interest (SSSIs)  

Medium Groundwater that supports non-designated GWDTE(s) 

Low Groundwater that supports possible non-designated GWDTE(s) 

Table 2 – Impact Magnitude Criteria 

Receptor 
Magnitude 

High Medium Low Negligible 

Groundwater flow 
regime 

Irreversible or 
permanent change 
to the recharge, 
flow or discharge of 
groundwater. May 
impact upon 
licenced 
groundwater 
abstraction, water 
supply to 
ecosystem or 
groundwater base 
flow to a 
watercourse such 
that it impacts on 
WFD criteria or 
standards. 

Measurable change 
to the recharge, 
flow or discharge of 
groundwater. May 
impact upon 
licenced 
groundwater 
abstraction, water 
supply to 
ecosystem or 
groundwater base 
flow to a 
watercourse but 
with no impact on 
WFD standards. 

Impacts affect large 
or multiple area(s). 

Short term 
reversible changes 
to the recharge, 
flow or discharge of 
groundwater. 

Impacts are limited 
to small discrete 
areas. 

No measurable 
change in the 
recharge, flow or 
discharge of 
groundwater. 

Groundwater 
Quality 

Permanent or long 
term (>one month) 
change in 
groundwater quality 
with respect to EQS 
for more than one 
month. 

Temporary change 
in groundwater 
quality, changing 
site quality with 
respect to EQS for 
less than one 
month. 

Measurable but 
temporary change 
in groundwater 
quality, but not 
changing status 
with respect to 
EQS. 

No measureable 
change in 
groundwater 
quality. 
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Table 3 – Evaluation of Potential Impact 

Receptor 
Sensitivity 

Magnitude of Impact 

Negligible  Low Medium High 

High Negligible Moderate Major Major 

Medium Negligible Minor Moderate Major 

Low Negligible Negligible Minor Moderate 

 

Table 4 – Definitions of the Likelihood of Occurrence 

Likelihood of occurrence Definition 

Likely There is a high probability that the consequence will be realized within the 
lifetime of the development or duration of the activity. 

Possible A consequence may or may not arise during the lifetime of the development. 

Unlikely There is a very low probability that any consequence will ever arise within the 
lifetime of the development or duration of the activity. 

Table 5 – Likely Significant Impact Matrix 

Evaluation of Potential 
Impact (from Table 3) 

Likelihood of Occurrence (from Table 4) 

Unlikely Possible Likely 

Major Minor Moderate Major 

Moderate Negligible Minor Moderate 

Minor Negligible Negligible Minor 

Negligible Negligible Negligible Negligible 
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Appendix 10.3: Watercourse Crossings  
7.6.1 Introduction  

Jacobs (formerly SKM) carried out a survey of the proposed watercourse crossings 
that will be constructed as part of the construction works for Pencloe Windfarm, two 
of which are new, four are upgrades.  The crossings were identified following a 
desktop study of Ordnance Survey (OS) mapping and several site walkovers.  The 
identified crossings will be designed in accordance with best practice principles in 
respect of hydrology and ecology provisions, as detailed in Chapter 10 Hydrology, 
Hydrogeology and Geology Volume II and Chapter 8 Non-Avian Ecology 
Volume II, respectively. 

There were several site visits to gather data at proposed crossing locations: 

• August 2012 - The weather conditions during the site visit were variable; dry, 
sunny and warm on the first day, and showery with intermittent light rainfall 
throughout the second day. Preceding weather was also wet with higher than 
average rainfall conditions in the month prior to the visit. 

• October 2013 – Weather conditions during the site visit were dry and 
overcast. 

• May 2014 -   Following a change in the site layout an additional survey of new 
watercourse crossings was undertaken concurrently as part of a habitat 
walkover survey.  The weather during this walkover was dry and sunny with 
some cloud cover. 

Detailed information for each watercourse crossing is provided in tables below which 
include the following if available: 

• Watercourse crossing ID; 

• Grid reference; 

• Map of the crossing location; 

• Hydromorphological information at watercourse crossing; and 

• Photographs of the crossing point and the watercourse being crossed. 
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Crossing 1 (NGR 260954 608279) 
Crossing Description 

Watercourse: Unnamed tributary of Glenshalloch Burn 

Watercourse depth:  0.10 m 

Watercourse width:  0.3 m 

Bank: Upstream of culvert, poorly defined channel largely vegetated with soil substrate. Downstream of culvert the channel is incised. 

Channel slope: Shallow slope with a small hydraulic jump upstream of culvert 

Flow: Flow approximately 5 -10 l/s 

Comment:  Existing 400 mm culverted watercourse crossing. 

Crossing Photographs 
Upstream Downstream 
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Crossing 2 (NGR 260859 607363) 
Crossing Description 

Watercourse: Glenshalloch Burn 

Watercourse depth:  0.3 m 

Watercourse width:  1.2 m  

Bank: Incised channel both up and downstream of culvert. Dense grass on banks with exposed soil within channel. 

Channel slope: shallow with gravel and sub-angular cobble substrate upstream of crossing and rounded pebbles and angular boulders (>1 m) downstream. 

Flow: Approximately 20 l/s 

Comment:  Existing water crossing formed from a 1600/1200 mm corrugated iron pipe through track. 

Crossing Photographs 
Upstream Downstream 
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Crossing 3 (NGR 259560 605546) 
Crossing Description 

Watercourse: West Strand, tributary of Water of Deugh 

Watercourse depth: 0.1 m 

Watercourse width: < 0.5 m 

Bank: Slightly incised upstream of proposed crossing and very shallow channel downstream.  Grass on banks within a wooded area, fallen trees into channel. 

Channel slope:  Shallow to medium slope. 

Flow: Low (not measured) 

Comment: New watercourse crossing. 

Crossing photographs 
Upstream Downstream 
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Crossing 4 (NGR 261811 609623) 
Crossing Description 

Watercourse: Unnamed tributary of Afton River 

Watercourse depth:  0.2 m 

Watercourse width:  0.4 m 

Bank: Steep bank to the west while gentler to the east, incised watercourse channel. Largely vegetated with stream concealed beneath grasses, rushes and 
ferns. 

Channel slope: Shallow gradient. 

Flow: 10-20 l/s 

Comment: Channel emerges from alongside stone wall surrounding Pencloe Farm to the southwest. Channel ends at a culvert of the track to the northeast.   

Crossing Photographs 
Upstream Downstream 
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Crossing 5 (NGR 261909 609726) 

Crossing Description 

Watercourse: Unnamed tributary of Afton River. Identified on OS mapping but no flow observed, likely ephemeral flow. 

Watercourse depth:  Unknown - no flow at time of walkover 

Watercourse width:  Unknown - no flow at time of walkover 

Bank: Undefined channel with shallow banks in grassed farmland. Presence of rushes suggests flow is sub-surface and flow may only be present during 
storm events.  

Channel slope: Shallow slope. 

Flow: None at time of site visit 

Comment:  Existing watercourse crossing of farm access track. 

Crossing Photographs 
Upstream Downstream 
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Crossing 6 (NGR 261943 609764) 
Crossing Description 

Watercourse: Unnamed tributary of Afton River. Identified on OS mapping but no flow observed, likely ephemeral flow. 

Watercourse depth:  Unknown - no flow at time of walkover 

Watercourse width:  Unknown - no flow at time of walkover 

Bank: Undefined channel with shallow banks in grassed farmland. Presence of rushes suggests flow is sub-surface and flow may only be present during 
storm events.  

Channel slope: Shallow slope.  

Flow: None at time of site visit 

Comment:  Existing watercourse crossing of farm access track. 

Crossing Photographs 
Upstream Downstream 
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Appendix10.4: Standard Practice Measures 
Standard practice measures will include the following site-wide measures: 

10.4.1 Development of a Detailed Construction Method Statement (CMS)  
Prior to construction commencing, a CMS will be produced outlining specific 
construction methodologies to be used for all construction activities including tree 
felling and the construction of foundations, tracks, watercourse crossings, laydown 
areas and buildings.  This should take into account the method of excavation and the 
location for placing and storing excavated material to ensure that these operations do 
not give rise to slope or site instability. The CMS will be presented to East Ayrshire 
Council (EAC) along with the Construction Environmental Management Plan (CEMP) 
(detailed below) for approval.  The Scottish Environment Protection Agency (SEPA), 
Scottish Natural Heritage (SNH) and Dumfries and Galloway Council (DGC) will also 
be consulted in the development of the document.  

10.4.2 Development of a Construction Environmental Management Plan (CEMP) 
A detailed CEMP will be produced (outline CEMP provided in Appendix 10.7 
Volume IV. This document will be presented to SEPA, DGC, EAC and SNH for their 
approval, prior to construction commencing, along with the CMS (described above). 
The CEMP will set out how good working practices and measures to protect the water 
environment in accordance with those set out within SEPA and CIRIA’s Pollution 
Prevention Guidance (PPG) notes will be implemented. The Principal Contractor will 
be responsible for ensuring that the CEMP is adhered to during construction. As well 
as a commitment to and details of best practice, this will address specific mitigation 
measures (in addition to best practice measures) (see Section10.9 Chapter 10: 
Hydrology, Hydrogeology and Geology Volume II).  
Specific elements with direct relevance to this chapter that will be included in the 
CEMP are: 

 Emergency and Incident Response Plan for any pollution events / spills;  

 An inventory of pollution sources associated with construction and specific 
pollution prevention; 

 Measures to reduce the likelihood of contamination from identified sources to 
down gradient surface watercourses from fuels, oils and other contaminants.  
Control measures described in SEPA PPG notes and CIRIA guidance will be 
formalised within the CEMP;  

 A Site Waste Management Plan (SWMP) (see Outline SWMP in Appendix 
4.2 Volume IV); 

 Proposed measures for noise management; 

 Tree-felling plans; 

 Watercourse crossing plans; and 

 Details of excavation and reinstatement. 

10.4.3 Sediment and Drainage Management Plan (SDMP) 
There is potential for the generation of turbid or coloured runoff from works areas 
throughout the application site including tree-felling, the construction of turbines, 
tracks, watercourse crossings, borrow pits, buildings and other infrastructure to enter 
surface watercourses and waterbodies particularly via drainage channels or 
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watercourses that are directly adjacent to or down gradient of works. Therefore a 
SDMP will be put in place, which will form part of the CEMP. This will provide a range 
of site-wide measures to reduce the generation of sediment laden or coloured runoff 
and transport of any runoff to watercourses. This SDMP will be designed to mimic 
current runoff processes and ensure no significant change to runoff volumes or 
velocities.  Further specific mitigation measures which are in addition to best practice 
measures outlined in Section 10.9 (Chapter 10: Hydrology, Hydrogeology and 
Geology Volume II) will be included in this plan. 

The SDMP will consist of the following: 

 A series of plans presenting the site infrastructure, existing natural drainage 
patterns and man-made drainage structures; 

 Bedrock and superficial geological mapping and further geological 
descriptions, which will be used in the assessment of likely permeability and 
infiltration; 

 Sensitive receptors including distance to watercourses; 

 Topographic maps of the application site and adjacent area; 

 A description of the drainage considerations, sensitive areas of the application 
site, and procedures and control structures to be employed for the various 
sections of the application site; 

 A layout of the required drainage arrangements, up gradient diversion 
channels, culvert frequency, H bars on tracks, check dams, silt fencing and 
other sediment control structures; and 

 A methodology for the installation of the sediment control structures.  

An outline SDMP is included as Appendix 10.7 Volume IV. 

10.4.4 Provision of an Environmental/ Ecological Clerk of Works (ECoW) 
The responsibilities of the ECoW will include the following tasks during construction: 

 Implementation of peat minimisation protocol as set out in the outline Peat 
Management Plan (PMP) in Appendix 10.5 Volume IV; 

 Operate permit to dig and permit to pump systems; 

 Water quality monitoring; 

 Incident and emergency response; 

 Monitor drainage and sediment control; and 

 Monitor and ensure compliance with best practice guidance.  

In addition to the above key best practice tools, specific mitigation measures which 
are in addition to the standard practice are discussed in Section 10.9.3 (Chapter 10: 
Hydrology, Hydrogeology and Geology Volume II). 
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1. Introduction 
1.1.1. This Outline Peat Management Plan (OPMP) has been prepared as part of the 

Environmental Impact Assessment (EIA) accompanying the Section 36 consent 
application for Pencloe Windfarm (the ‘application site).  

1.1.2. The OPMP will be further developed and implemented subsequent to the 
application site receiving planning consent.  Further details and specific plans 
will be determined during the detailed design process and once further site 
investigations have been undertaken. These details will then be included in the 
final Peat Management Plan (PMP) as part of the appointed Principal 
Contractor’s detailed Construction Environmental Management Plan (CEMP) for 
the Development. An Outline CEMP is provided in Appendix 10.7 Volume IV. 
The PMP outlines how peat will be managed during construction and immediate 
restoration of the application site. An Outline Habitat Management Plan has 
also been prepared (Appendix 8.5 Volume IV) which will assist the long term 
habitat restoration and management plans for key peatland areas of the 
application site. 

1.2. Objectives 

1.2.1. The PMP has the following objectives: 

 Together with the proposed Habitat Management Plan measures 
(Appendix 8.5 Volume IV), to present mitigation measures that will 
minimise any impacts on peat; 

 To outline the overall design approach that has been applied to the 
application site to minimise peatland disruption and to ensure that all 
further opportunities to minimise peat disturbance and extraction 
during construction will be taken; 

 To demonstrate that the management of peat excavated during 
construction of the application site has been considered and will be 
treated appropriately during the construction process; and 

 To identify appropriate and industry proven methods for the reuse of 
excess peat to restore the effects of construction activities, without 
significant environmental or health and safety implications and to 
reduce the release of carbon and minimise risk in terms of human 
health.  
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2. Legislation, Guidance and Policy for Peat 
Management 

2.1. Legislation and Guidance 

2.1.1. Peat as a carbon landscape has the capacity to act as a carbon sink. The 
management of peat therefore has implications for carbon emissions and 
climate change. The legislation and guidance regarding climate change and 
carbon which is relevant to the management of peat includes:  

 The Kyoto Protocol (1997) and the Kyoto Protocol and National 
Accounting for Peatlands (2012); 

 The UK Climate Change Act (2008);  

 The Carbon and Water Guidelines, Carbon Landscapes and Drainage 
(2012); 

 Forests and Climate Change: UK Forestry Standard Guidelines, 
Forestry Commission (2011); 

 Scottish Environment Protection Agency (SEPA), Regulatory Position 
Statement – Developments on Peat (2010); 

 Scottish Government, Guidance on Developments on Peatland – Site 
Surveys (2011); 

 Floating Roads on Peat, Scottish Natural Heritage (2010); 

 Guidance on the Assessment of Peat Volumes, Reuse of Excavated 
Peat and the Minimisation of Waste, Scottish Renewables and SEPA 
(2012). 

2.1.2. The following guidance specifically relates to windfarm construction and 
peatland restoration: 

 Investigating the impacts of windfarm development on peatlands in 
England: Part 1 Final Report, (2010) 

;Best Practice Guidance to Planning Policy Statement 18 ‘Renewable Energy’, 
(2009); 

 Windfarm Developments on Peat Land fact sheet. Scottish 
Government (2011) and   

 Good practice during windfarm construction, a joint publication by 
Scottish Renewables, Scottish Natural Heritage, Scottish Environment 
Protection Agency and Forestry Commission Scotland (2010).  

2.2. Classification of excavated peat material 

2.2.1. Waste is an environmental issue regulated by both European and National 
legislation. The overarching framework for national waste legislation is the 
Waste Framework Directive (WFD) 2008/98/EC which aims to protect the 
environment and human health through the prevention of the harmful effects of 
waste generation and waste management. Article 4 of this Directive sets out the 
waste hierarchy and requires that it is applied ‘as a priority order in waste 
prevention and management legislation and policy’ in order to better protect the 
environment. The waste hierarchy is defined as follows: 

a) Prevention 
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b) Reuse 

c) Recycling 

d) Other recovery e.g. energy recovery 

e) Disposal 

2.2.2. Where excavated or disturbed peat does not have a genuine and identified 
reuse for which it is suitable, the peat will be classified as a waste material and 
regulated as such under the relevant legislation. SEPA, as the regulatory 
authority, aims to regulate in a proportionate manner and ensure that the 
ultimate management of any excavated peat will be designed to deliver 
environmental benefits.  This will include consideration, on a site by site basis, 
of ecological and carbon stock benefits as well as economic, social and 
practical aspects. For the purposes of waste description, excavated peat that 
does not have a genuine and identified reuse would fall under Chapter 17 
Construction and Demolition Wastes of the European Waste Catalogue (EWC) 
(Ref. 4.2-14)and the EWC Code ‘17 05 04, soil and stones’ (non-hazardous) 
would apply. 

2.2.3. During construction of the proposed development appropriate environmental 
management steps will be taken to avoid generating ‘waste’ peat. However, as 
excavated peat may or may not be classed as waste in accordance with the 
legal definition of waste, to ensure compliance with relevant waste legislation, 
excavated materials will be required to be classified onsite.  

2.2.4. The following criteria will be used will be used to determine whether peat can be 
reused as part of the works and therefore not classified as waste: 

 The use is a necessary part of the planned works; 

 The material is suitable for that use; 

 The material does not require any processing or treatment before it is 
reused; 

 No more than the quantity necessary is to be used; 

 The use of the material is not a mere possibility but a certainty and 

 Use of the material will not result in pollution of the environment or 
harm to human health. 

2.2.5. Any peat that is not immediately suitable for reuse onsite without the 
requirement for treatment will be classed as waste and will require to be dealt 
with in accordance with the Principal Contractor’s Site Waste Management Plan 
(SWMP) (refer to Outline SWMP Appendix 4.2 Volume IV) developed as part 
of the CEMP. 

2.3. Definition of Peat 

2.3.1. The Ramsar Convention (1971) proposed that peat be defined as “dead and 
partially decomposed plant remains that have accumulated in situ under 
waterlogged conditions”.  

2.3.2. There are many technical definitions also and a selection is given below:  

 The Soil Survey of Scotland (1984) defines peat as ‘the organic layer 
or layers exceeding 50 cm depth from the soil surface and with an 
organic matter content of greater than 60 %.  
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 The UK Forestry Commission use 45 cm as the critical depth for peat 
to occur.   

 The soil classification for England and Wales defines peat soils as an 
organic soil layer more than 40 cm deep or if overlying bedrock more 
than 30 cm deep, with a minimum organic carbon content of 12–18 %.  

 The Macaulay Land Use Research Institute defines shallow peat as 
having “a prescribed depth of organic matter of 50 – 100 cm’. 

 SEPA Guidance - Developments on Peatland: Site Surveys (2011) 
defines peat as land where the soil has an organic surface horizon 
over 0.5 m deep.  

 The JNCC define soils less than 0.5 m deep as either mineral soil or 
organo-mineral soil, with peat soils being greater than 0.5 m deep 
(2011). 

2.3.3. Based on these definitions and for the purposes of this OPMP, all soil less than 
0.5 m deep is assumed not to be peat.  

2.3.4. Peat can be separated into the following three main layers: 

 Peat turf is the surface layer of living vegetation and underlying 
fibrous subsoil.  

 Acrotelmic peat is found within the top layer of peat depending on 
the degree of decomposition and fibrous nature of the peat. The water 
table fluctuates in this layer and conditions vary from aerobic to 
anaerobic. It typically has a much higher hydraulic conductivity than 
underlying peat. Material may be fibrous or pseudofibrous (plant 
remains recognisable), spongy and when excavated strength is lost 
but retains integral structure and can stand unsupported when 
stockpiled >1 m and 

 Catotelmic peat is found deeper than acrotelmic peat and has 
organic matter which decomposes anaerobically. The hydraulic 
conductivity of the catotelm is very low and the material has high 
water content and is generally, in active peat bogs, permanently below 
the water table. Material is amorphous (recognisable plant remains 
absent), plastic and low tensile strength and is unable to stand 
unsupported >1 m when stockpiled. 
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3. Peat conditions onsite 
3.1. Sources of Information 

3.1.1. Assessment has been made by synthesising multiple data sources including the 
areal extent, depths and structure of peat likely to be disturbed at the 
application site. Initially, peatland habitats onsite were identified through desk 
based studies reviewing published geological, hydrological and ordnance 
survey mapping. Following the desk based studies several site walkover 
surveys were conducted: 

 National Vegetation Classification (NVC) surveys were undertaken 
during November 2012 and May 2013 by Quadrat Scotland, which 
were developed further by site visits by ecologists from Jacobs 
(formerly SKM Enviros) on 19 April 2013 and 13 May 2013; 

 Hydrology site walkover during August 2012;  

 Detailed depth profile probing during September 2013 on a 100 m grid 
across the wind turbine envelope (536 survey points) and at 50 m 
centres across the proposed access track (76 survey points) and 

 Peat core analysis (172 locations) was conducted onsite in May 2014. 

3.1.2. The data collected during the desk and field studies is presented within the 
Pencloe Windfarm ES. A summary of the relevant chapters, documents and 
field studies used in the characterisation of the peat for this OPMP are 
presented below: 

 Chapter 10: Hydrology, Geology and Hydrogeology Volume II; 
 Chapter 8: Non-Avian Ecology Volume II; 

 Appendix 10.1a - Pencloe Windfarm Peatslide Hazard and Risk 
Assessment Factual Report V3 (September 2014) (Volume IV). 
Figures (1-9) show the distribution and depth of peat across the 
application site as well as all probe locations sampled during the field 
work phases of investigation and hazard zonation and 

 Appendix 10.1b - Pencloe Windfarm Peatslide Hazard and Risk 
Assessment Interpretive Report V3 (September 2014) (Volume IV). 

3.2. Peat Occurrence 

3.2.1. Peat depth probing has been used to produce a detailed peat depth plan for the 
application site (see Figure 2). The plan shows the presence of peat deposits 
across the whole of the application site. Where soil <0.5 m deep exists, this has 
been assumed not to be peat based on the definitions outlined in Section 2.3. It 
is also noted that the land along the access track route between the site 
entrance and the forestry has been heavily altered to agricultural land for 
grazing and would be classified as organo - mineral soil according to the JNCC.  
Where present, recorded peat depths ranged from 0.5 m to 3.3 m with the 
average depth being 0.62 m. Peat depths of 1.5 m or greater were recorded at 
18 locations, predominantly located in the south around the application site 
boundary.  

3.3. Peat Ecology 

3.3.1. Other than the access track route between the site access and the forestry, the 
application site almost exclusively comprises mature commercial forestry – part 
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of the Carsphairn Forest. The coniferous plantation that dominates the 
application site is mostly Sitka spruce. Much of the forestry has been planted on 
drained moorland which includes both deeper (>0.5 m) peat and shallow peat or 
mineral soils. The deeper peat mainly occurs in the southern and eastern parts 
of the application site. The areas of deeper peat are likely to have supported 
blanket bog prior to afforestation and blanket bog still remains in open areas. 
Site treatment prior to planting included standard ploughing to a depth of 0.4 – 
0.45 m, with the deeper peat drained through a network of ditches in addition to 
the plough furrows. This caused drying of the peat and peatland species are 
now rare within the forestry, although areas of bog and flush occur within 
woodland rides. 

3.3.2. Non-woodland National Vegetation communities (NVC) only occur in areas of 
felled woodland, along plantation rides or in areas which were never subjected 
to afforestation. Peatland communities within the application site can broadly be 
grouped into heath habitats, marshy grassland, blanket bog and acid flush as 
outlined below.  

3.3.3. Heath habitats are widespread across the application site but occur at relatively 
low abundance. They are typically associated with shallow (<0.5 m) peat soils 
and mainly occur next to bog habitats or on steeper slopes by watercourses. 
NVC communities include: 

 H12 Calluna vulgaris-Vaccinium myrtillus dry heath and 

 M15 Trichophorum cespitosum-Erica tetralix wet heath.  

3.3.4. Marshy grassland is very common throughout the application site, mainly 
alongside the open watercourses and also alongside forestry tracks. It also 
occurs, to a lesser degree, within forest rides which predominantly comprises 
modified blanket bog. NVC communities include: 

 M23 Juncus effusus/acutiflorus-Galium palustre rush-pasture and 

 M25 Molinia caerulea-Potentilla erecta mire. 

3.3.5. Blanket bog occurs on flat and gently sloping ground throughout the non-
forested areas of the application site and can still be found along even the 
narrowest forestry rides, where the peat is over 0.5 m deep.  

 M17 Trichophorum cespitosum-Eriophorum vaginatum blanket mire; 

 M19 Calluna vulgaris-Eriophorum vaginatum blanket mire and 

 M20 Eriophorum vaginatum blanket and raised mire. 

3.3.6. Acid flush is frequent throughout the non-forested areas of the application site, 
where it can be found in association with M23 rush-pasture along watercourses 
and in association with blanket bog along forestry rides. Flush and spring 
habitats within the application site are composed of M6 Carex echinata-
Sphagnum fallax/denticulatum mire.  

3.3.7. M6 mire is considered to have medium groundwater dependence and is 
sensitive to development, notably through direct land take as well as through 
potential disruption of any local groundwater flows to the habitat. Assessment of 
potential impacts to these areas of habitat is provided in Chapter 10: 
Hydrology, Hydrogeology Volume II and Geology and Appendix 10.2 
Volume IV. 

3.3.8. Based on observations made during the fieldwork, the acrotelm thickness varied 
between 0.02 m and 0.3 m. Varying values have been used in this assessment 
depending on the nearest core data to proposed infrastructure. The forestry 
activities at the application site have resulted in significant disturbance / 
degradation of the natural acrotelmic and catotelmic layers. 
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3.4. Peat characteristics 

3.4.1. The peat profile at Pencloe comprises light brown to dark red brown 
amorphous, plastic to slightly fibrous peat beneath the present-day root mat. 
Much of the peat body at the application site has been extensively disturbed i.e. 
by afforestation or agricultural improvement and this has resulted in significant 
disturbance to the natural water table within the peat and the acrotelmic 
horizon. A network of man-made drainage channels are present across the site, 
which in turn discharge to natural watercourses. These man-made ditches are 
thought to have dewatered the peat over time. Active, natural subsurface 
drainage pipes in the peat profile appear absent over much of the application 
site. 

3.4.2. Samples of peat were observed in the field as part of the peat depth probing 
programme and descriptions noted with respect to its characteristics, including 
fibre content, decomposition and moisture content. Laboratory testing on 
properties of the peat profile at the Pencloe Windfarm site displayed bulk 
densities in the range of 0.98 mg/m3 to 1.00 mg/m3, moisture contents ranging 
from 414% to 859% of dried matter and total organic carbon content ranging 
from 39.1% to 55%.  These values are typical for peat. The Factual Report and 
an Interpretive Report (Appendices 10.1a and 10.1b Volume IV) on peat slide 
risk assessments provide greater detail on the surveys undertaken.  

3.4.3. Cores were taken during May 2014 from 172 locations (focusing on proposed 
turbine areas and new access tracks) and were assessed for soil structure and 
other subsurface characteristics. Core sampling locations are show in Figure 5, 
Appendix 10.1a and full results are also reported in this appendix. A summary 
of core data is shown in Figure 1. These show that acrotelm thickness 
measured in the core samples ranged from 0 to 0.3 m with an average 
thickness of 0.09 m. It was also noted that across much of the survey area the 
peat profile was recorded as dry. When excluding depths <0.5 m from the 
above data set to exclude organo – mineral soils, the average acrotelm and 
catotelm depths are 0.13 m and 0.83 m respectively. 

3.4.4. The Von Post test was also carried out at core locations. Von Post scores for 
the acrotelm ranged between H1 and H7, with an average of H4. A score of H4 
is defined by Ekono (1981) (1981) as “Slightly decomposed peat which, when 
squeezed, releases very muddy dark water. No peat is passed between the 
fingers but the plant remains are slightly pasty and have lost some of their 
identifiable features.” This effectively means that there is no amorphous peat in 
category H4. H scores of 5 or more begin to have amorphous material, with 
significant amorphous material occurring at scores of H7 and above. 

3.4.5. For the catotelm, Von Post scores ranged between H2 and H10, with an 
average of H7. A score of H7 is defined as “Highly decomposed peat. Contains 
a lot of amorphous material with very faintly recognizable plant structure. When 
squeezed, about one-half of the peat escapes between the fingers. The water, if 
any is released, is very dark and almost pasty.” In terms of reuse, consideration 
has to be given to the increasingly amorphous and plastic nature of that 
catotelm with Von Post scores of H7 and above.  
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Figure 1 Peat core layer 
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4. Avoidance and Minimisation of 
Disturbance to Peat 

4.1. Avoidance by design 

4.1.1. The optimal infrastructure layout has been designed inter alia to avoid and 
minimise impacts upon peat across the application site both before and 
following feedback from SEPA in their scoping response. This process is 
detailed in Chapter 3: Site Selection, Design and Alternatives (Volume II).  

4.1.2. Where possible infrastructure  has  been  located  on  areas  where  peat  is  
not  present  or  where  peat  depth  is recorded as less than 0.5m. The peat 
slide hazard ranking data has been used during site design to ensure where 
possible that development infrastructure is located in areas with a low hazard 
ranking score. However, there are a number of other constraints at the 
application site, including hydrological, hydrogeological, civil engineering and 
landscape constraints, which have meant some infrastructure has had to be 
located on some areas of peat deeper than this. The layout of the windfarm 
largely avoids areas of peat greater than 1.0 m depth. Minimising the 
disturbance of peat also has other benefits as it serves to: 

 Minimisation of carbon loss; 

 Minimisation of peatland habitat loss and 

 It is generally easier to work with non-peat soils. 

4.2. Minimisation of disturbance of peat 

4.2.1. In addition to avoidance by design, the disturbance of peat resulting from the 
construction of the proposed infrastructure will be further minimised as much as 
practicable in order to reduce any peat waste onsite and reduce potential 
carbon losses from the peat excavation process. This will be undertaken by a 
series of measures which will include the following:  

 Utilising all the data collected to date and throughout the construction 
process, the Principal Contractor (and / or Designer) will implement 
methods to minimise the volumes of excavated peat. The Principal 
Contractor (and / or Designer) will be required to accompany all plans 
and method statements and justifications of the final design and/or 
construction methods with a demonstration that all avenues for 
avoiding hydrological disruption and reducing the disturbance and 
excavation of peat have been considered. 

 Further post consent design works will minimise excavation depths 
e.g. by micro-siting track routes closest to the current site contours 

 Contractors will be required to work within the narrowest practical 
construction corridor when working in or near areas of peat and to 
incorporate these into method statements.  

 Other contractor requirements will include the appropriate handling 
and storage of peat materials (see Section 6), such that their useful 
characteristics and subsequent reuse are not jeopardised.   

4.2.2. It is anticipated that an Ecological Clerk of Works (ECoW) will be appointed for 
the scheme that will: 

 Identify areas of sensitive habitat;  
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 Ensure that sensitive habitats near to construction areas are clearly 
marked make the Principal Contractor aware of the sensitivity of peat 
habitats and ensure that all sub-contractors are equally informed; 

 Walk the areas affected by the proposed development with engineers 
before construction commences;  

 Authorise minor movement of infrastructure within the micro-siting 
available where impact can be reduced; and 

 Ensure that any micro-siting does not result in movements into more 
sensitive habitats and deep peats unless unavoidable. 

4.3. Peat Balance 

Excavation Volumes 

4.3.1. The peat excavation volumes associated with construction of the proposed 
development have been calculated using the software package ArcGIS and are 
based on the following data and assumptions: 

 A contour map of assumed peat depth based on interpolation of 
values from probing across the application site. The probe depth is 
conservatively assumed to be representative of the actual depth of the 
peat; 

 Additional coring data at key locations around proposed infrastructure; 

 Dimensions of the proposed areas for excavation for site 
infrastructure;  

 Acrotelm and catotelm depths from core locations; and 

 Where probe depths are <0.5 m, these have not been included in the 
calculation of excavated volumes as they are not defined as peat 
according to the guidance outlined in Section 2.3.  

4.3.2. Material will be excavated during the construction of the following infrastructure 
with the following areas and depths: 

 21 turbines which will have an excavation area of 24 m by 24 m to an 
average depth of 1.2 m. Peat is absent from 13 of the turbines with the 
average peat depth across all other turbines being 0.72 m; 

 21 crane hardstanding areas with excavation areas of 1700m² in area 
to an average depth of 0.6m. Peat is absent from nine of the crane 
hardstanding areas, with the average depth across the other crane 
hardstanding areas being 0.72 m. 

 Seven turning heads with areas ranging between 765 m² and 836 m² 
to an average depth of 0.6 m. The average peat depth in these areas 
is 0.62m. 

 11.2 km of new cut tracks, with 7.4 km on peat (greater than 0.5 m 
deep). The remaining length of new cut track will be constructed on 
peat / mineral soils less than 0.5 m deep. The length of new cut track 
on peat >0.5m has an average peat depth of 0.77 m. 

 Several small sections of rock fill track on deeper peat, amounting to 
1.3 km with an average peat depth of 0.9m 

 A total of 17 passing places – with an area of 48 m² each. Peat depths 
are on average 0.77 m. 
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 Borrow Pit 3 will have a plan area of 3197 m² and has an average 
peat depth of 0.5 m. 

 A substation compound measuring 50 m by 100 m with an average 
peat depth of 1.47 m. 

 Two of the three anemometry masts (i.e. A and C) with a plan area of 
2344 m² each and located on peat 0.55 m and 1.17 m deep 
respectively. 

4.3.3. It should be noted that there will be no peat excavated from the construction of 
the following infrastructure: 

 5.2 km of upgraded tracks; 

 Borrow Pits 1, 2 and 4; 

 The two construction compounds and 

 Anemometry Mast B. 

4.3.4. At this stage, based on the location of the proposed windfarm infrastructure in 
relation to peat depth and topography, it is calculated that the construction of 
the proposed development will result in an estimated maximum excavation of 
approximately 66,400 m3 of peat (i.e.  6,700 m3 of acrotelm and 59,700 m3 of 
catotelm). Table 1 provides summarised details of the initial estimates of peat 
excavations.  For more detailed calculations refer to Appendix A.  

Table 1 Excavated volumes for all infrastructure and tracks 

Infrastructure Average Peat 
Depth (m)* 

Volume (m³) 

Acrotelm  Catotelm  Total 
Excavated 

Turbine Foundations 0.27 271 3043 3314 

Crane Pad Hardstandings 0.43 1445 13179 14624 

Turning Heads 0.62 209 3391 3600 

Track – new cut 0.77 3714 24954 28667 

Track – rock fill 0.9 674 5380 6054 

Passing places 0.77 61 411 472 

Borrow Pit 3 0.5 320 1279 1598 

Substation 1.47 0 7356 7356 

Anemometry Mast locations 
(A and C) 0.86 44 705 748 

TOTAL 6737 59697 66434 

*Note that sometimes the average peat depth is <0.5m, this is due to the fact that there are 
several components of the infrastructure which are located on areas with no peat, which 
therefore lowers the average. 
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4.3.5. If consented, further peat probing and peat geotechnical characterisation would 
be carried out .in order to determine accurate peat volumes across cleared 
areas of forestry to influence the micro-siting of development infrastructure to 
further minimise peat disturbance and reduce overall excavated peat volumes. 
While excavated peat volumes are calculated here as part of the OPMP these  
figures  would  be  revisited  as  part  of  the  further  works  post consent.  

Peat Reuse Volumes 

4.3.6. The demand for peat reuse in the construction of the proposed development at 
appropriate locations around the infrastructure will be subject to agreement with 
Forestry Commission Scotland (FCS). The purpose and volume of peat reuse is 
outlined in more detail in Table 2 and within Appendix A.  

4.3.7. As noted in Section 2,2, it is recognised that excavated peat associated with 
development on peatland is not classed as waste provided it is suitable (from an 
engineering as well as environmental perspective) for a required and 
predetermined end use as part of construction works and reinstatement on a 
site. Once excavated, unless it is handled appropriately, peat typically loses 
some of its physical structure and strength. Unconsolidated and generally 
saturated, excavated material has a limited range of uses within construction 
works. This section seeks to identify valid options for the reuse of peat that are 
acceptable to FCS. 

4.3.8. The peat reuse volume calculations associated with construction of the 
proposed development are based on the following reuse requirements and data 
assumptions: 

 Peat will only be used in reinstatement at areas where there is already 
existing peat habitat. This aligns with the objectives of the Outline 
HMP (Appendix 8.5 Volume IV) which envisages long term habitat 
restoration for areas of peatland within the application site. 

 At turbines, the majority of the foundation will be reinstated apart from 
the central pedestal which the turbine tower will sit on (5 m diameter).  

 At crane hardstandings, the effective length of the landscaping will be 
approximately 200 m with a width of 5 m and mean height of 1 m. 

 At turning heads, the effective length of the landscaping will be 130 m 
with a width of 5 m and mean height of 1 m. 

 Around access tracks, peat will be placed on verges of up to 5 m width 
(this may be >5 m in localised areas where required depending on 
topography), with average peat depths of 0.4 m. As the track edges 
have graded slopes, peat depths will vary across the profile of the final 
track edges to tie into existing ground form and habitat. Peat will be 
reused around new cut tracks (on >0.5 m peat) and around rockfill 
tracks, but not around upgraded tracks or cut tracks on <0.5 m soil. 

 Peat will be reused for reinstatement only in Borrow Pit 3, to a 
maximum depth of 1.8 m. Peat will not be reused in any of the other 
borrow pits as they are on peat depths of <0.5 m soil. 

 At the substation compound, the effective length of landscaping will be 
200 m with a mean width of 10 m and a mean height of 0.8 m. 

 At anemometry masts, the effective length of landscaping will be 100 
m with a width of 5m and mean height of 1 m. 

 Peat will be placed with sufficient depth and at a suitably gentle slope 
to maintain hydrology with adjacent deposits to minimise the risk of 
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drying out and to encourage growth. Peat placed along track edges 
and around hardstandings will be generally dressed with acrotelmic 
peatand will not be used as a thin veneer on steeper non-peat slopes. 
Low verges and landscaping will be formed to permit surface water to 
drain off the road. 

 It is envisaged that some areas of catotelm will be placed without 
acrotelm and will be suitably seeded or covered with selected non-
peat turfs. An average acrotelm depth of 0.06 m across turbines and 
infrastructure components has been used for reinstatement 
estimations. 

Table 2 Estimated Reuse Volume 

Infrastructure 
Total 
excavated 
(m³) 

Reuse volume (m³) 

Acrotelm Catotelm Total 

Turbine Foundations 3314 267 5074 5341 

Crane Hardstandings 14624 720 6480 7200 

Turning Heads 3600 234 2106 2340 

Track – new cut 28667 4456 25253 29709 

Track – rock fill 6054 809 4584 5393 

Passing places 472 204 1156 1360 

Borrow Pit 3 1598 192 6202 6393 

Substation Compound 7356 120 1480 1600 

Anemometry mast locations (A 
and C) 748 36 429 465 

TOTAL 66,434 7,038 52,764 59,802 

 

Net Balance 

4.3.9. The approximate volume of peat that will be reused during construction of the 
proposed windfarm is 7,000 m3 of acrotelm and 53,000 m3 of catotelm, as 
shown in Table 3. This compares with an excavation volume of 6,700 m3 
acrotelm and 59,700 m3 of catotelm (Table 1). As can be seen the amount of 
peat excavated from the proposed development is slightly greater than the 
amount to be reused during construction, with most of this being catotelmic 
peat, as summarised in Table 3. There is also an apparent slight deficit of 
acrotelmic peat. However in practice it is anticipated this shortfall would be 
addressed by use of other organic soils and turfs from across the application 
site, from areas where probe depths were <0.5 m. Therefore, the acrotelmic 
peat balance is given as 0 m³ in Table 3. 
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4.3.10. The document ‘Guidance on the assessment of peat volumes, reuse of 
excavated peat and the minimisation of waste developments on peatland’ 
(Scottish Renewables and SEPA 2012) recommends that the sensitivity of the 
parameters used in the volume calculations are examined to help refine 
proposed mitigation and good construction practices and potential further site 
investigation works. It is recognised that the estimate of peat depths and 
therefore peat excavation calculations is coarse and may vary. There is likely to 
be a similar variation in the reuse calculations. The volume of peat excavated 
may be lower as a result of micrositing turbines and infrastructure to areas with 
shallower peat depths prior to construction. In addition, whilst peat coring has 
been carried out around infrastructure locations to establish the nature of the 
peat, much of the peat excavation calculation is based on probe data which can 
sometimes penetrate soft mineral soils underlying the peat. As it is assumed 
that the probe depth is representative of the actual depth of peat, this means 
that sometimes peat depths will be overestimated.  

4.3.11. A sensitivity factor of 15% has been applied as being realistic given the above 
uncertainties. Within this sensitivity, there may be slightly more peat excavated 
than can be reused or slightly more demand for reuse than will be excavated. 
However, subject to agreement with FCS, it is anticipated that the majority of 
peat excavated can be reused onsite. 

Table 3 Peat Balance 

Cut/Fill Acrotelm 
Volume (m3) 

Catotelm 
Volume (m3) 

Total Volume 
(m3) 

Excavation for tracks and 
infrastructure 6737  59697  66434  

Re use for tracks and infrastructure 7038  52764  59802  

Peat Balance Totals (rounded) 0  7000 (+/- 15%) 7000 (+/- 15%) 
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5. Handling Excavated Materials 
5.1. Excavation 

5.1.1. Prior to any excavations, the Principal Contractor will produce a detailed 
Method Statement (MS) as part of the CEMP in accordance with the final PMP 
identifying where and how excavated peat will be used in reinstatement or 
landscaping works.  Site specific requirements for the excavation, handling, 
storage and reinstatement of peat will be outlined in the MS. The Contractor will 
consider potential impacts on downstream hydrological receptors and also the 
potential for instability issues with the excavated material and will employ 
suitable mitigation measures to reduce any impacts, as identified in Chapter 
10: Hydrology, Hydrogeology and Geology Volume II and the Peatslide 
Hazard and Risk Assessment Interpretive Report (Appendix 10.1b Volume IV). 

5.1.2. Classification of excavated materials will depend on their identified reuse in 
reinstatement works. It is anticipated that excavated material will comprise peat 
(sub-divided into catotelmic, acrotelmic and turf), clay and mineral soils (subsoil 
and topsoil). The following will be carried out during excavation to minimise 
impacts on peat: 

 Timing of the excavation works will as much as possible avoid periods 
when peat materials are likely to be wetter. 

 Areas of peat within the footprint of any excavation will have the top 
layer of peat and vegetation stripped off as turf by an experienced 
specialist contractor. This will involve an excavation depth generally 
between 0.3 m and 0.5 m. When excavating areas of peat, excavated 
peat turfs will be kept as intact as possible by removing large turfs, to 
minimise carbon losses.  

 Whilst the existing acrotelmic layer within the application site has been 
heavily degraded by the commercial forestry operations and drainage 
over time, every effort will be made to protect this as far as 
practicable. 

 Less humified catotelmic peat (consolidated peat) which maintains its 
structure upon excavation will be kept separate from any highly 
humified amorphous peat.  

 Careful handling is essential to retain any existing structure and the 
integrity of the excavated materials to thereby ensure that all 
excavated peat is in a state to be reused.  

 Excavated turfs will be stored adjacent to the construction area, 
separately from bare peat in a way that ensures they remain moist 
and viable (see Section 6.2 Temporary Storage) and will be handled 
so as to avoid cross contamination between distinct horizons and 
ensure reuse potential is reached. 

 Acrotelmic material will be replaced as intact as possible once 
construction is complete.  

 To minimise handling and transportation of peat, acrotelmic and 
catotelmic peat will be replaced, as far as is practicable, in the location 
from which it was removed. Acrotelmic material must always be 
placed on the surface. Reinstatement will, in all instances, be 
undertaken at the earliest opportunity to minimise storage of turfs and 
other materials. 
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 Additional peat required to supplement local deficits for track 
screening or dressing will be taken from the closest possible source of 
peat excavation.  Transport of peat onsite from excavation to 
temporary storage and restoration site will be minimised. 

5.2. Temporary Storage 

5.2.1. Following excavation, peat will be temporarily stored prior to reuse. Temporary 
storage of peat will be minimised. Contractors will be required to have a 
dedicated peat team ensuring preservation and correct storage and use of turfs 
and catolem etc.  

5.2.2. The onsite storage of peat that is classified as waste may require a waste 
management licence or suitable exemption.  If the storage prior to treatment or 
recovery period exceeds three  years  (or  where  storage  prior  to  disposal  is  
for  more  than  one  year)  then  a permit  in  accordance  with  the  Landfill  
(Scotland)  Regulations  2003  will  be required.   

5.2.3. Temporary storage areas required for excavated peat will be identified in the 
MS taking into account constraints and mitigation requirements identified in the 
ES and this OPMP. The document will describe any intended drainage, 
pollution prevention and material stability mitigation measures that may be 
required. The design and location of stockpiles, including incorporated drainage, 
will be agreed with the ECoW prior to excavation works commencing.  

5.2.4. The handling and storage of peat will seek to ensure that excavated peat does 
not lose either its structure or moisture content. Peat turfs require careful 
storage and wetting and to be maintained to prevent drying out and subsequent 
oxidisation, to ensure that they remain fit for reuse. Vegetation rich top layers 
will be stored vegetation side up. 

5.2.5. Temporary peat storage will preferably be undertaken in locations where the 
water table is currently high or can be kept artificially high. Observations of the 
water table depth have been made during fieldwork however it would be 
prudent for these to be reappraised before construction commences. 

5.2.6. Suitable storage areas will be sited in areas with lower ecological value, low 
stability risk and at a suitable distance from watercourses in accordance with 
the Principal Contractor’s MS. Temporary peat storage areas will be located in 
areas so as to limit erosion of stockpiles and subsequent runoff, any leachate 
from stockpiles is controlled, the stability of the surrounding peatland is not 
affected. 

5.2.7. Excavated peat will be stored in low height stockpiles with low slope angles to 
minimise carbon losses while being stored. Higher piles are more likely to 
become dewatered, while smaller piles expose a greater area to evaporation. 
Reducing mound size may also increase likelihood of erosional losses as 
Particulate Organic Carbon (POC). Overall volumes of stockpiling will be 
minimised and height and surface areas kept to a minimum – for example 
stockpiling against rock faces in borrow pits. 

5.2.8. Where possible excavated turfs will be stored and used adjacent to the area 
from which they have originated to ensure their integrity is maintained for use in 
reinstatement. This will also minimise haul distances and therefore plant 
movements. Temporary stockpiles may be sprayed with water if necessary 
during particularly dry periods of weather to prevent drying out. They may also 
be stored adjacent to the remaining forestry cover to provide shade to prevent 
the peat from drying out and eroding. 

5.2.9. Within the bounds of the hydrological, ecological and peat integrity 
requirements, stockpiling of peat will be in large volumes, taking due regard to 
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potential loading effects. Piles will be bladed off at the side to minimise the 
surface to volume ratio and consequently the available drying surface area. Any 
edges of cut peat that may remain exposed or areas of peat excavation on 
steep slopes will be covered with geotextile or similar approved covering. This 
will allow re-turfing and re-vegetation and reduce erosion risks.  

5.2.10. Stockpiles will be battered so as to limit instability and erosion and will be 
bunded using impermeable material. The bunds will extend to a level above the 
toe of the stockpiled material to provide restraint to surface runoff. An up-
gradient cut off ditch will be installed around the edge of the storage bund to 
collect up-gradient surface water runoff and divert water runoff from eroding the 
bund foot.   

5.2.11. Peat storage sites will be selected on the basis of geotechnical criteria. Design 
of sites and construction of subsoil storage mounds will be supervised by a 
geotechnical engineer. To reduce impacts to hydrological and ecological 
receptors suitable storage areas will be identified with the following preferences: 

 Areas with lower ecological value such as cleared areas of forestry 
rather than areas with higher ecological value; 

 Areas with low slopes and 

 Areas at least 50 m away from watercourses or waterbodies to ensure 
that any wetting of the stored peat does not runoff and discharge into 
adjacent watercourses. 

5.2.12. Transport of peat to temporary storage areas, restoration areas or designated 
spoil areas will be by low ground pressure vehicles to avoid excessive 
compaction of the remaining peat. 
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6. Reuse of Peat in Infrastructure 
Restoration 

6.1. Infrastructure Reuse 

6.1.1. The majority of the excavated peat will be reused for reinstatement works 
associated with access tracks, turbines, and other areas of hardstanding and 
borrow pits. The main purpose of such works is to facilitate landscape 
restoration and to minimise habitat loss. Careful consideration is required with 
respect to the type and amount of peat used for such works, as the use of 
excessive or unsuitable peat can cause further habitat and carbon losses, in 
addition to run-off problems. Furthermore peat will only be reused for 
infrastructure reinstatement works where the setting is appropriate. 

6.1.2. Reinstatement will focus on natural regeneration utilising the excavated 
vegetated peat turfs (acrotelmic material) which will be reused as soon as 
possible. This encourages stabilisation and early establishment of vegetation 
cover. The use of excavated peat for landscaping or track batters will generally 
be limited to the areas of ground already disturbed. 

6.1.3. The Principal Contractor will be required to provide appropriate plant for 
undertaking all reinstatement works such that no unnecessary disturbance of 
the ground surface occurs. In order to minimise disturbance and damage to the 
ground surface, any mobile plant required for reinstatement and landscaping 
works will be positioned on constructed access tracks, hard standing areas or 
existing disturbed areas wherever possible.  

6.1.4. Excavated catotelmic peat will typically be used in restoration works where the 
topography allows straightforward deposition with no pre-treatment or 
containment measures and without risk to the environment. The catotelmic peat 
may be mixed with a suitable proportion of sand or other material if required to 
maintain its integrity.  

6.2. Bare Peat 

6.2.1. It is important to minimise the time any bare peat is exposed to an aerobic 
environment. The phasing of work will be carried out so as to minimise the area 
of total exposed ground at any one time. By stripping turf and replacing as soon 
as possible after peat has been re-distributed there will be minimal areas of 
bare peat. The final surface of any such restoration works will be dressed with 
peat turfs or seeded in keeping with the surrounding vegetation type. This will 
need to be reviewed as part of more detailed investigations to assess the actual 
volumes of peat excavations and available depths of acrotelmic peat to place 
above the catotelm. 

6.2.2. Any peat areas on steep ground or any areas that remain partially bare will be 
covered using geotextile or a similar method to stop erosion. Any areas of bare 
peat where vegetation is not re-growing will be seeded with a seed mixture 
obtained from the existing habitat. This will also be undertaken in some areas 
where catotelmic peat is deposited without a covering of acrotelm.  Areas where 
full recovery is complete will have fences removed.  

6.2.3. This approach has been shown to work on other sites - the turfs re-grow 
quickly, both establishing vegetation and consolidating the peat. The re-
vegetated areas will be monitored until vegetation is properly established.  
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7. Summary 
7.1.1. This document provides outline details of the measures to be adopted to 

minimise peat disturbance and degradation during the construction of Pencloe 
Windfarm. It is considered that, providing the measures described in this OPMP 
are adhered to, the impacts on peat can be minimised. The draft peat 
excavation and reuse volume calculations produced as part of this OPMP 
indicate a small surplus balance of excavated peat. However, given the stage of 
this project and the large ranging assumptions utilised as part of this OPMP, it is 
believed that micro-siting and further investigation works during detailed design 
can remove this surplus volume. As such, it is broadly considered that the 
volumes of excavated and reused peat are neutral and there will be no 
significant surplus volume of peat as a result of final constructed proposals 
requiring offsite disposal. 
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Appendix 1. Peat Excavation and Reuse Calculations 

Stage Calculation Unit Turbines 

Crane 
hard-

standings 
Turning 
heads 

Track new 
cut 

Track rock 
fill 

Passing 
Places 

Borrow Pit 
3 

Substation 
Compound 

Anemometry 
masts 

Excavation 

Plan area m2 4608 20400 4935 37137 6741 612 3197 5000 872 
Average peat 
depth m 0.72 0.72 0.62 0.77 0.90 0.77 0.50 1.47 0.86 

Average depth 
of acrotelm m 0.06 0.07 0.04 0.1 0.1 0.10 0.1 0 0.05 

Average depth 
of catotelm m 0.66 0.65 0.69 0.67 0.80 0.67 0.40 1.47 0.81 

Acrotelm 
excavated  m3 271 1445 209 3714 674 61 320 0 44 

Catotelm 
excavated m3 3043 13179 3391 24954 5380 411 1279 7356 705 

Total peat 
excavated m3 3314 14624 3600 28667 6054 472 1598 7356 748 

Reuse 
requirement 

Length m - - - 7427 1348 680 - - - 

Plan area m2 4451 12000 3900 74273 13482 3,400 3,197 2000 600 
Average depth m 1.2 0.60 0.60 0.40 0.40 0.4 2 0.8 0.78 
Total volume m3 5341 7200 2340 29709 5393 1360 6393 1600 465 

Construction 
reuse/ 

reinstatement 

Average 
acrotelm reuse 
depth  

m 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 

Average 
catotelm reuse 
depth 

m 1.14 0.54 0.54 0.34 0.34 0.34 1.94 0.74 0.72 

Acrotelm reuse 
volume m3 267 720 234 4456 809 204 192 120 36 

Catotelm reuse 
volume m3 5074 6480 2106 25253 4584 1156 6202 1480 429 
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Stage Calculation Unit Turbines 

Crane 
hard-

standings 
Turning 
heads 

Track new 
cut 

Track rock 
fill 

Passing 
Places 

Borrow Pit 
3 

Substation 
Compound 

Anemometry 
masts 

Total reuse 
volume m3 5341 7200 2340 29709 5393 1360 6393 1600 465 

Balance Acrotelm m3 4 725 -25 -743 -135 -143 128 -120 8 

Catotelm m3 -2031 6699 1285 -299 796 -745 -4923 5876 276 
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1. Introduction 
Pencloe Wind Energy Limited is proposing to construct a windfarm on land at Pencloe Forest, nr 
New Cumnock, East Ayrshire (Figure 1). The windfarm project will involve erecting 21 wind 
turbines with a capacity of around 3.3 MW, the upgrade and construction of access tracks and 
installation of a substation. 

To minimise the volume of imported material brought to site and any consequent environmental 
impact, it is preferred that borrow pits located within or immediately adjacent to the application 
site will be used to source the necessary aggregate required for track, turbine base backfill, 
crane hardstandings, compounds and other hardstanding areas.  The amount of aggregate 
required for the development is estimated at around 63,000 m3, as described in Section 4.11 of 
the Environmental Statement (ES)  

A geo-engineering study on the potential for borrow pits to be opened on the application site 
has been undertaken to identify the optimal locations such that suitable controls and 
methodologies can be implemented during the design and construction phases to mitigate risks 
and minimise the number of borrow pits required.  The aim of this assessment is to provide: 

 A preliminary indication of the suitability of the bedrock as a road building material; 

 Identify potential borrow pit locations; 

 Indicative borrow pit dimensions; 

 Indicative extraction volumes; 

 Estimates of overburden volumes for the identified borrow pit locations; 

 Indication of potential extraction methods; 

 Recommendations for geotechnical testing and 

 Preliminary borrow pit re-instatement and rehabilitation proposals. 

 

This report outlines the methodology used by Jacobs  (formerly SKM Enviros) for borrow pit 
assessment along with the analysis undertaken; conclusions drawn and recommendations for 
borrow pit design and location.   

It should be noted that all borrow pit information provided within this report is indicative 
only and is based on desk study and reconnaissance survey alone.  No intrusive 
investigation has been carried out and consequently the suitability of the rock suggested 
extraction methods and volumes are broad estimates and should be treated as such.   

This report represents the findings and opinions of experienced geotechnical consultants based 
upon the information obtained from a variety of sources as detailed.  Jacobs believes the 
information obtained from third parties is reliable but does not guarantee its authenticity. The 
information has been accepted de facto but we have used our professional judgement in its 
interpretation.   



Borrow Pit Assessment 
Pencloe Windfarm 
 
 
 

Page  Page 2 

PENCLOE 
WIND ENERGY LTD 

2. Project Methodology 
The project comprises a desk study and notes compiled from an engineering walkover survey.  
The desk study consisted of a review of the available geological and hydrogeological data 
together with the additional information relating to the application site including: 

 1:50,000 scale and 1:25,000 ordnance survey topographic mapping; 

 Ordnance Survey Panorama data, NextMap Elevation Digital Terrain Mapping (DTM) data; 

 Review of geological mapping for the application site, British Geological Survey Sheet 
S014W – New Cumnock, Solid & Drift Edition, 2000; 

 Review of publically available aerial photography; 

 Groundwater Vulnerability map of Scotland; 

 Hydrogeological map of Scotland 1:625,000; 

 Review of previous peat probe survey field data and 

 A site walkover to identify suitable borrow pit locations. 

A number of former borrow pits are known to exist at the application site which have provided 
aggregate for the existing forestry tracks and are considered to be preferential locations for 
sourcing aggregate.  Subsequently, a walkover survey of the application site was conducted 
concentrating specifically on these existing borrow pits to determine their potential to be 
extended as part of the windfarm construction.  During the desk study other potential suitable 
locations for borrow pits have also been identified.  Visual site inspections and general survey 
work were undertaken on the 15th January 2013.  Detailed field notes and photographs of the 
potential borrow pit sites were taken, including details of the geological and hydrogeological 
aspects of each identified location.  A hand held GPS was used to determine the grid reference.  

In addition to the above, a desk top review of quarries in the surrounding area has been 
undertaken to ascertain basic details of their operation and potential to supply aggregate to the 
project if necessary. 

The most suitable borrow pit locations have been considered in more detail with preliminary 
layouts and estimates of the volume of material which could be extracted.  This is discussed in 
more detail in subsequent sections. 
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3. Desk Study 
3.1. Site location and Setting 

The land cover across the application site almost exclusively comprises mature forestry 
plantation, only broken in a number of discrete areas.  The northernmost end of the application 
site comprises farmland (sheep grazing) adjacent to Pencloe Farm. The application site 
occupies an area of about 871 hectares. 

The application site is surrounded by further conifer plantations to the south and southwest and 
open agricultural grazing moorland to the north, east and west.  Afton Road, which roughly 
follows the course of Afton Water, runs to the east of the application site and intermittently 
adjoins the eastern application site boundary.   

The application site boundary and surrounding area is shown in Figure 1.    

3.2. Topography  

The application site has varied undulating topography comprising numerous forested hill slopes.  
The highest elevation for the application site is Milray Hill, which is situated in the south west of 
the, rising to c.526 m Above Ordnance Datum (AOD). To the north of Milray Hill, the application 
site generally slopes toward tributaries of Afton Water with minimum elevations of c. 360 m 
AOD. To the north and east of Milray Hill, Auchincally Hill (c. 506 m AOD), Boltcraig Hill (c. 448 
m AOD) and Meikle Hill (c. 441 m AOD) form a series of hill sides separated by valleys 
containing watercourses. To the south of Milray Hill, the application site slopes southwards to 
elevations of c. 390 m AOD. There are also several small valleys with watercourses in this area.  
A plan showing the typical slope angles across the application site derived from the DTM data is 
provided in Figure 2.  

3.3. Drift Geology 

British Geological Society (BGS) mapping shows that areas of quaternary peat and Devensian 
glacial till are found across the application site.  The till is generally located in the valleys of the 
numerous watercourses which drain the application site, whilst the peat is generally located on 
the hill slopes in the southern portion of the application site.  Small localised alluvium deposits 
are located adjacent to the Gelnshalloch Burn.  Site visits and peat probing undertaken by 
Jacobs confirmed the presence of peat on the application site.  Peat depths were generally 
shallow over much of the application site (<1m depth). However areas of deeper peat (>1m 
depth) were found in some locations particularly in the south of the application site and in the 
Glenshalloch Burn and Lochingerroch Burn valleys.   The drift geology for the application site is 
shown in Figure 2. 

3.4. Solid Geology 

BGS mapping shows bedrock geology to comprise several formations associated with the 
Ordovician Greywackes beneath the application site.  The solid geology for the application site 
is shown in Figure 3. 
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To the western edge, around Milray Hill is the Leadhills Supergroup.  This formation is 
described by the BGS as comprising greywackes, shales, siltstones and mudstones with 
conglomerates.   

Turbidite sandstones from the predominant geology within this succession are typically well 
bedded on a scale of centimetres to several metres.  Grading within the formation is 
widespread, with localised ripple cross-lamination. 

The remaining area of the application site is underlain by the Kirkcolm and Blackcraig 
Formations of the Barrhill Group.  The Kirkcolm formation is predominately located in the central 
and northern areas whilst the Blackcraig formation is located along the southern boundary. 

The Kirkcolm formation is described as comprising quartzo-feldspathic greywacke and siltstone, 
with quartz grains forming up to 45% and with abundant detrital feldspar.  The bedding 
thickness is reported generally between a few centimetres to 1.5 m and the formation is 
interbedded with variable thicknesses of fine-grained wacke and laminated siltstone.  

The southern portion of the application site is underlain by the Blackcraig Formation, which is a 
massive wacke and conglomerate and interfingers with the Kirkcolm Formation at the upper and 
lower boundary.  

This is described as coarse boulder conglomerate and massive, coarse grained sandstone with 
high concentrations of epidote, clino-pyroxene and hornblende, with quartz no greater than 
33%.  The boulders are generally well rounded and up to 1.5 m and frequent clasts are present, 
predominantly comprising granite, granodiorite and felsites.   

3.5. Structural Geology 

A north south running fault is located to east of Milray Hill, separating the Leadhills Supergroup 
in the west from the Kirkcolm and Blackcraig formations to the east.  The Kirkcolm and 
Blackcraig formations generally interfinger with each other, however, at this site the contact 
comprises a normal fault running south west to north east through the middle of the application 
site.  This fault is downthrown to the south east in the central and western part of the application 
site and downthrown to the north west in the central and eastern part of the application site.  
There are three other normal faults aligned with the regional trend running south east to north 
west with relatively small displacements.  These are located to the east of the crest of Milray 
Hill, in the centre of the application site south of Meikle hill and on the western edge of the 
application site adjacent to the Afton water.  A small unnamed igneous intrusion of unknown 
age is also present on the boundary between the Kirkcolm and Black Craig formations to the 
east of Milray Hill running south west to north east and straddling the Glenhastel burn.  At its 
northern margin the Kirkcolm formation is thrust faulted over the Marchburn formation, which 
just encroaches on the northernmost fringes of the application site. 

3.6. Previous Surveys 

As part of the baseline studies, a peat probe survey was undertaken in August 2012 to establish 
peat depths across the application site.  The survey was undertaken on a 200m grid across the 
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application site and the results are provided in Figure 5.  Peat depths encountered during the 
survey ranged from 0 m to 3.3 m.   

The survey indicated that across the majority of the northern and central area, superficial 
surface deposits, which predominantly comprised well decomposed peat and peaty organic 
soils, were <0.5m in depth.  Peat was found to be virtually absent from the northern most ‘neck’ 
of the application site which comprises grazing land, with the exception of very localised 
patches (up to 1.2 m in depth) encountered approximately 10-15 m to the west of the existing 
access track.  

Within the remaining areas of the application site and in particular the south and east, peat 
deposits were more widely encountered and typically found to be between 0.5 m and 1.0 m 
depth.  Occasional isolated, deeper pockets of peat typically between 1 and 2 m were also 
recorded within these areas.  A maximum depth of 3.3 m of peat was recorded within the south 
eastern corner of the application site, as shown on Figure 2.   

3.7. Hydrology and Hydrogeology  

The northern portion of the application site drains to Afton Water, which serves the River Nith. 
The two rivers meet approximately 4 km to the north of the application site, just north of New 
Cumnock. Watercourses on application site draining to Afton Water include the Bolt Burn, 
Lochingerroch Burn, Glenshalloch Burn, Glenhastel Burn and Carcow Burn. These burns are 
fed by many small tributaries, some of which are marked on the OS mapping and others which 
were observed during the site visit.  

The southern part of the application site serves the Water of Deugh within the River Dee 
(Solway) Catchment, via a series of unnamed tributaries. The Water of Deugh flows westwards 
along the southern application site boundary before turning to the south east. It flows into the 
Water of Ken and a series of lochs including Loch Ken. Loch Ken is a reservoir stretching from 
New Galway in the north to Castle Douglas in the south, where it flows into the River Dee. 

Numerous man-made forest drains are also present, which discharge surface water into the 
tributaries. 

The Afton Reservoir is located upstream of the application site in the upper catchment of Afton 
Water – around 1.5 km to the south east of the application site.  It is a still water lake of 
approximately 100 acres in area, served by the upper reach of Afton Water and Montraw Burn.  

Superficial aquifer mapping by SEPA indicates that where superficial deposits are present 
onsite, these form low productivity aquifers which are dominated by intergranular flow 
mechanisms. Mapping of bedrock aquifers indicates that the underlying geology also forms low 
productivity aquifers which are dominated by fracture flow mechanisms.  

The application site is situated within a groundwater Drinking Water Protected Area (New 
Cumnock bedrock and localised sand and gravel aquifers).  The Scottish Government have 
designated groundwater bodies used for the abstraction of water intended for human 
consumption providing more than 10m3/d as an average or serving more than 50 persons or 
those bodies intended for such future use as Drinking Water Protected Areas. 
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3.8. Borrow Pit Constraints 

One of the principal factors affecting borrow pit location is the thickness of overburden material, 
due to the increased effort required for its excavation and handling before the source of the 
aggregate is reached.  Therefore the optimal borrow pit location would have no or only a very 
thin veneer of superficial deposits, especially peat (due to its high moisture content).  Areas of 
high groundwater table would also be best avoided due to the difficulties in excavation, the 
potential for erosion and additional processes required for handling and treatment of 
groundwater.  This is of particular relevance at Pencloe as the bedrock is within a drinking water 
protected area.  Similarly the borrow pits should not be located in close proximity to 
watercourses due to the potential for run off of sediment and fine grained material. 

The visual impact of any new borrow pit site also needs to be considered in the context of the 
development scheme. 

Given the size of the application site and wide extent of proposed track upgrade / construction 
works required as part of the development, it will be prudent to carefully consider the location of 
the borrow pit(s) in order to ensure maximum efficiency with respect to aggregate movement 
around the application site, whilst taking account other potential constraints outlined above.  
Therefore location of a borrow pit (or pits) close to the site entrance is important so it can be 
used within the initial site establishment. 

The proximity to proposed site infrastructure is a key factor which has also been considered in 
the identification of potential borrow pit sites. 

3.9. Suitability of Bedrock at the Application Site as Aggregate  

The application site is underlain by three distinct sedimentary rock formations, predominantly 
comprising greywacke sandstones; these are variably interbedded with shales, siltstones and 
mudstones with conglomerates.   

Sandstone is widely reputed as an important source of construction aggregate and according to 
the BGS, the vast majority of sandstone quarried in the UK is used for crushed rock aggregate.  
Its suitability as aggregate largely depends on its strength, porosity and durability, which are in 
turn governed by characteristics such as mineralogical composition, grain size and sorting, 
cementation and weathering state.   

A key factor in the suitability of the rock as aggregate is the mineral constitution and mode of 
occurrence, as often their quality is not uniform.  The weathering state of the rock is also of high 
importance, as this weakens the aggregate and reduces durability.  The depth of weathering is 
dependent on the distribution of joints and other rock discontinuities.  From the exposures 
observed at the application site the discontinuity spacing varies from medium to very thickly 
bedded. This suggests there are fewer discontinuities for weathering to exploit leaving the 
majority of the rock mass fresh and of good quality.  Where exposed the wackes did not appear 
to contain a significant amount of fine grained shaley material, with larger sandstone beds 
dominating.   
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The BGS indicate that greywackes are particularly valued as road surfacing aggregates due to 
their high polishing and abrasion resistance properties and as such the sandstones present 
within the application site would generally be regarded as being suitable for such purposes.   

Furthermore it is evident that previous borrow pits have been formed at the site in order to 
supply aggregate for the construction of the existing forestry access tracks and this provides 
further confidence that locally sourced rock is suitable for construction purposes.  Inspections of 
these borrow pits and a review of their feasibility to provide further aggregate has been 
undertaken as part of this assessment.  

However the presence of shale and weak siltstone beds within these formations (potentially up 
to 20m in thickness within the Kirkcolm Formation) may constrain their potential for aggregate 
production. As such potential extraction sites within these formations should be carefully sited 
and investigated to avoid any excessively large beds of unsuitable shaley material. 

None the less, it is noted that the Kirkcolm Formation is commercially quarried for aggregate 
where it outcrops approximately 30 km northeast of the application site near Abington and as 
such clearly has commercial value. 

In total, four areas at the application site have been identified and assessed as potentially 
suitable borrow pit locations as shown on Figure 6 and these are described in detail in Section 
4.2. 

3.10. Review of Existing Off-site Quarries 

In addition to the site walkover survey, a review of the BGS Directory of Mines and Quarries1 

has been undertaken to determine the feasibility for local quarries to supply aggregate to the 
scheme if necessary.  It is noted that no visits have been undertaken to these sites as part of 
this assessment and the information supplied is based upon the cited information sources only. 

3.10.1. Sorn Quarry, Sorn 

Information contained within the BGS Directory of Mines and Quarries indicates that the nearest 
commercial quarry capable of supplying aggregate to the application site is located at Sorn, off 
the B743, approximately 18 km north of the application site.  The quarry is currently active and 
operated by Barr Quarries. 

The BGS Directory of Mines and Quarries indicates that the quarry extracts sandstone of the 
Lanark Group for crushed rock aggregate, which could potentially be utilised for access tracks 
and hardstanding areas in the project. 

Road transport from the quarry to the application site would take approximately 30-45 minutes 
and would include travelling through several small towns.  Whilst a journey length such as this 
may be within economical limits for the proposed construction scheme, the environmental 
impacts of importing aggregate over this distance should be fully evaluated against the benefits 
and disadvantages of local site based extraction.  Notwithstanding this, the quarry may still 
                                                   
1 British Geological Survey, Directory of Mines and Quarries, 2010,  
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prove a useful resource for supplementing small quantities of aggregate for the project if 
necessary.  

3.10.2. Morrinton Quarry, Dumfries 

Morrinton Quarry is located to the northwest of Dumfries, approximately 33 km to the southeast 
of the application site.  The quarry extracts Greywacke, Silurian and Gala Unit 7 sandstones for 
use as high specification road stones and crushed rock aggregates.  The facility is operated by 
Tarmac Quarry Materials – North & Scotland.   

The aggregate produced by the quarry would be suitable for use within access tracks and 
hardstanding areas in the project however, its distance from the application site would prove 
problematic.  Road transport from the quarry to the application site would take approximately 
one hour and would include travelling through several small towns along the A76.  As a result of 
this it is considered that, whilst the material is viable, the environmental impact of importing 
aggregate from such a distance is likely to preclude this quarry as a feasible option.  However it 
may be useful for supplementing small quantities of aggregate for the project if necessary. 

3.10.3. Duneaton Quarry, Abington 

Duneaton Quarry, located approximately 32 km to the northeast of the application site is listed 
by the BGS Directory of Mines and Quarries as commercial quarry supplying Greywacke 
crushed rock aggregate, operated by Hodge Plant Ltd. 

Although this quarry is within a similar proximity to the application site as the above, the 
transport route is indirect and would likely take approximately 1 to 1.5 hrs depending upon the 
adopted route.  However any route would involve passing through numerous settlements.  As a 
result of this it is considered that, whilst the material is viable, the environmental impact of 
importing aggregate from such a distance is likely to preclude this quarry as a feasible option.  
However it may be useful for supplementing small quantities of aggregate for the project if 
necessary. 
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4. Engineering Geology Walkover Survey  
4.1. Walkover Survey 

A walkover survey of the application site was undertaken on 15th January 2013.  Visual site 
inspections, photographs and detailed field notes were taken reporting the geological and 
hydrogeological aspects of each of the identified locations.  A hand held GPS unit was used to 
obtain locations. 

4.2. Potential Onsite Borrow Pit Locations 

The following sections give specific information about the potential borrow pit locations at the 
application site.  It is considered that creation of as few borrow pits as necessary is desirable, 
however based on the current understanding of the application site, it is considered unlikely that 
a single borrow pit to supply the entire windfarm construction may be possible or practical given 
the proposed size of the development, unless supplemented by imported material.  Therefore to 
maintain flexibility, a number of the potential borrow pit locations have been taken forward for 
further consideration.  The main constraint identified by the walkover survey is the presence of 
superficial deposits (including peat) and watercourses which cross the application site.  The four 
potential locations based on existing borrow pits in the northern part of the application site (see 
Figure 6) are discussed in more detail below.  

4.2.1. Borrow Pit Assessment Site 1 

This is an existing small quarry site located adjacent to the east of the access track in the north 
western area of the application site, situated within mature forestry to the northwest of Meikle 
Hill. 

The face of the existing rock cutting is well concealed, set approximately 2 – 3 m back from the 
track side and is approximately 5 m in height with a length of approximately 15-20 m.  The slope 
angle above the quarry face was recorded as approximately 6° however the DTM mapping 
suggests that the overall slope angle is closer to 15° in this area.  The cutting has virtually 
entirely re-vegetated with moss and lichens - See photographs below.  
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Photo 1 – Borrow Pit Assessment Site 1 

 

 
Photo 2 – Borrow Pit Assessment Site 1 

 

The lithology at this location is described as very weak to medium strong, thickly bedded, grey 
mottled dark grey, fine grained Sandstone with occasional fine quartz crystals.  Due to the 
presence of moss and vegetation on the rock face, it was difficult to determine the spacing and 
direction of the fractures/joint sets although these were estimated at spacing’s of 1-3 m 
suggesting the rock is thickly to very thickly bedded.  The top 0.5 m of the rock face was noted 
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to be heavily weathered.  No groundwater was observed at the locations during the walkover.  
There was no indication of significant quantities of fine grained material observed at the site. 

The BGS mapping indicates that this part of the application site is underlain by the Kirkcolm 
Formation sandstone/siltstone turbidite sequence which is consistent with the field observations. 

The superficial cover above the rock face comprised approximately 0.5 m peaty organic soils, 
which corresponds to the findings of the peat probing survey within this locality.  The nearest 
watercourse is a tributary stream of Glenshalloch Burn which flows approximately 150 m to the 
south of the borrow pit and as such lies outside the anticipated sensitivity buffer zone.  

It is considered likely that this rock cutting was previously used to provide aggregate for the 
forestry tracks.  The borrow pit could be expanded by local forestry clearance and further 
excavation of the pit eastwards into the prevailing slope and by extending the length of the 
borrow pit. 

It is considered that the rock at this location is suitable for access track construction given its 
strength and likely durability.  It is unlikely to provide the volumes of rock required for the 
scheme on its own, but could be used in conjunction with other borrow pits at the application 
site to provide the necessary volumes.   

4.2.2. Borrow Pit Assessment Site 2 

A larger, older quarry site is located approximately 1 km further south along the access track 
from Site 1.  This former pit cuts eastwards into the westerly facing side of Meikle Hill, (see 
photo 3).  The existing quarry face is set approximately 15 m back from the side of the access 
track and is approximately 12-15 m in height and around 50-60 m in length.  Numerous old spoil 
heaps lie within the quarry opening.   
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Photo 3 – Borrow Pit Assessment Site 2 

 

The BGS mapping indicates that this part of the application site is also underlain by the Kirkcolm 
Formation sandstone/siltstone turbidite sequence and field observations confirmed the rock to 
be of similar composition to Site 1.  The bedding planes were more visible at this location and 
appeared to be dipping sub vertical to vertical and spaced between 300 - 500mm suggesting it 
is medium bedded.  The bedding appeared to strike in a south west to north east direction.  No 
groundwater was observed at the locations during the walkover.  There was no indication of 
significant quantities of fine grained material observed at the borrow pit site. 

The exposed bedrock at this location is shown in Photo 4 and is considered to range in value 
from very weak to medium strong. 
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Photo 4 – Borrow Pit Assessment Site 2 

 

No significant evidence of shaley and /or siltstone beds were noted within the exposed rock face 
and it is considered that the rock at this location would be suitable for access track construction 
subject to confirmation by appropriate site investigation.  The regular and closer spaced 
discontinuities than Site 1, suggest that excavation by easy to hard ripping would be possible 
dependant on variations in rock strength. 

Above the quarry face superficial deposits comprising organic soils and clay / sand are present 
to a depth of 0.5m; this is consistent with the peat probing results for the wider adjacent area 
despite the drift mapping suggesting that glacial till may be present at this location.  The nearest 
watercourse is Glenshalloch Burn which flows in a northerly direction approximately 130 m to 
the west of the borrow pit site.  The prevailing slope was measured at an approximate angle of 
3° above the quarry face; however the DTM data suggests the overall slope angle is closer to 
10°.  

It appears the rock has previously been extracted to provide aggregate for the existing forestry 
tracks.  The borrow pit could be expanded by removal and sorting of the existing stockpiles of 
material, clearing of trees above the quarry face and further excavation of the pit eastwards into 
the hillside.   
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4.2.3. Borrow Pit Assessment Site 3 

This potential borrow pit site comprises the largest former quarry within the application site 
boundary.  It is located within the southern portion of the application site on the west facing 
slopes of Auchincally Hill, adjacent to the east of the existing forestry access track.  

The existing rock cutting face is positioned approximately 50 m to the east of the access track, 
is approximately 15-20 m in height and around 50-60 m in length.  Residual spoil heaps were 
less evident at this quarry site and the exposure has largely been re-vegetated.   The 
downslope on the opposite side of the track is approximately 35°, whilst the slope above the 
quarry face was recorded as 6°; however the DTM data suggests the overall slope angle is 
closer to 16° at this location.  No groundwater was observed at the locations during the 
walkover.  There was no indication of significant quantities of fine grained material observed at 
the borrow pit site. 
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The BGS mapping indicates that this part of the application site is underlain by the Kirkcolm 
Formation sandstone/siltstone turbidite sequence.  This was confirmed during the site walkover 
from inspection of the spoil heaps however, large scale exposures of bedrock were not 
observed at the borrow pit site.  The bedrock is the same as that described at Site 1 and is 
considered to vary form very weak to medium strong.  The thickness of superficial cover has 
been recorded at the locality as being typically <0.5 m, however slightly deeper peat deposits 
(up to 1.0 m) were noted immediately to the south of the quarry during the peat depth survey.  
Glenhastel Burn flows approximately 300m to the southwest of the borrow pit.  It appears the 
rock has previously been extracted to provide aggregate for the forestry tracks.  The borrow pit 
could be expanded by removal and sorting of the existing stockpiles of material and by further 
excavation of the pit to the eastwards into the hillside.   

It is considered that the sandstone wacke bedrock at this location is suitable for access track 
construction given its strength and likely durability however, the amount of fine grained siltstone 
within the bedrock could not be determined from the site walkover.  Ease of excavation would 
depend on the discontinuity spacing of the bedrock, but if consistent with the other borrow pits 
at the application site, would likely be undertaken by ripping with some blasting necessary 
where the bedrock is locally stronger or beds are thicker. 

4.2.4. Borrow Pit Assessment Site 4 

This site comprises a small former borrow pit located at the far northern end of the forestry land, 
close to the main FCS entrance point. 

The existing rock cutting is positioned approximately 10 m to the west of the access track, 
approximately 3-4 m in height and around 30-40 m in length.  Residual spoil heaps were not 
evident at this quarry site and the exposure has largely been re-vegetated.  The slope above 
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the quarry face was recorded as approximately 4  however the DTM data suggests the overall 
slope angle is closer to 10°.  

 

The BGS mapping indicates that this part of the application site is also underlain by the Kirkcolm 
Formation sandstone/siltstone turbidite sequence and field observations confirmed the rock to 
be of similar composition of Sites 1, 2 and 3 as described above.  No groundwater was noted 
from the borrow pit during the walkover and no apparent fine grained shaley material was 
observed, although the exposure of rock face was limited making a determination of spacing 
and direction of the fractures/joint sets very difficult  

Superficial cover within the surrounding area is thin i.e. <0.5 m, comprising peaty organic soils.  
There are no watercourses within close proximity, the nearest being Lochingerroch Burn 
approximately 300 m to the east. 

Creating a longer borrow pit at this location is not considered feasible due to the morphology of 
the hill slope, however further expansion into the hillside is possible but may have adverse 
visual impacts from the northern aspect.   

It appears the rock has previously been extracted to provide aggregate for the forestry tracks on 
a relatively small scale.  It is considered that the rock at this location is suitable for access track 
construction given its strength and likely durability. This borrow pit is likely to be used in 
conjunction with other borrow pits at the application site to provide the necessary volumes for 
the scheme.  

4.2.5. Other Potential Borrow Pit Locations 

The borrow pits identified above are considered as preferential locations as they have 
previously been used for supplying quantities of road building aggregate in the area.  In addition 
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they are generally located in the north close to the current site access and adjacent to existing 
access roads.  However, in the south of the application site suitable aggregate may also be 
encountered in areas underlain by the Blackcraig formation.  However, there are fewer existing 
access tracks in the southern part of the application site where borrow pits could be 
preferentially located.  Due to the site conditions at the time of the walkover, it was not possible 
to inspect these areas.  One possible additional location is identified below, which is located 
adjacent to an existing track.  The information based on the potential of this borrow pit location 
is based solely on the desk study and probe depth survey. 

 

 Borrow Pit Assessment Site 5 
This is located at the end of the current forestry track adjacent to the proposed location of 
Turbine 2.  It is underlain by the Blackcraig formation and is situated on the lower reaches of the 
northern facing slope of Struther’s Brae.  The DTM data suggests the slope angle is between 6° 
and 10° in this area.  Both the geological drift mapping and the previous peat depth survey 
indicate that there is little overburden material likely to be present at the borrow pit site with 0-
0.5 m of peat identified by the probe depth survey.  The closest watercourse is located 
approximately 200 m to the east of the location which is a small tributary of the Lochingerroch 
Burn flowing northwards.  The borrow pit would most likely be created by advancing southwards 
into the slope face. 
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5. Assessment of Potential Borrow Pits  
From the previous section it can be seen that the four existing old borrow pits onsite have the 
most potential to be expanded to generate the required aggregate material for the project. The 
preliminary estimation of potential material quantities which could be extracted from these 
locations are provided below.  Please note that these figures do not account for any reductions 
due to wastage (associated with bands of unsuitable fine grained bedrocks or highly weathered 
material) or bulking of excavated materials.   

 At Site 1 construction of a borrow pit adjacent to the south of its current location along the 
track has been considered, advancing into the hillside to a distance of approximately 40 m 
for a length of approximately 75 m.  The current quarry face is approximately 5 m high and 
the slope angle is approximately 15°.  As such it would be possible to generate 
approximately 25,590 m³ of aggregate.  The resulting quarry face would be approximately 
15 m high. The overburden soils at this location are relatively thin and unlikely to be greater 
than 0.5 m.  It is therefore estimated that approximately 1,500 m³ of overburden soils would 
be generated from expansion of this borrow pit and trees would require to be cleared from 
an area of approximately 3,000 m². 

 At Site 2 construction of a borrow pit adjacent to the south east of its current location along 
the track has been considered advancing into the hillside to a distance of approximately 40 
m for a length of approximately 80 m.  The current quarry face is approximately 12-15 m 
high and the ground slope is approximately 10°.  As such it would be possible to generate 
approximately 11,900 m³ of aggregate.  The resulting quarry face would be approximately 7 
m high. The overburden soils at this location are relatively thin and unlikely to be greater 
than 0.5 m.  It is therefore estimated that approximately 1,600 m³ of overburden soils would 
be generated from expansion of this borrow pit and trees would require to be cleared from 
an area of approximately 3,200 m².  It is possible small amounts of additional aggregate 
could be generated by sorting and processing the existing spoil heaps where they exist at 
the location. 

 At Site 3 construction of a borrow pit adjacent to the south east of its current location along 
the track has been considered advancing into the hillside to a distance of approximately 40 
m for a length of approximately 80 m.  The current quarry face is approximately 15 – 20 m 
high and the ground slope is approximately 16°.  As such it would be possible to generate 
approximately 27,300 m³ of aggregate.  The resulting quarry face would be approximately 
15 m high. The overburden soils at this location are relatively thin and unlikely to be greater 
than 0.5 m.  It is therefore estimated that approximately 1,600 m³ of overburden soils would 
be generated from expansion of this borrow pit and trees would require to be cleared from 
an area of approximately 3,200 m².  It is possible small amounts of additional aggregate 
could be generated by sorting and processing the existing spoil heaps where they exist at 
the location. 

 At Site 4 construction of a borrow pit adjacent to the south east of its current location along 
the track has been considered advancing into the hillside to a distance of approximately 50 
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m for a length of approximately 60 m.  The current quarry face is approximately 8 m high 
and the ground slope is approximately 9°.  As such it would be possible to generate 
approximately 18,000 m³ of aggregate.  The resulting quarry face would be approximately 
8 m high. The overburden soils at this location are relatively thin and unlikely to be greater 
than 0.5 m.  It is therefore estimated that approximately 1,800 m³ of overburden soils would 
be generated from expansion of this borrow pit and trees would require to be cleared from 
an area of approximately 3,600 m².  

 

The total amount of aggregate required for the development scheme is estimated at 63,000 m3.  
Based on a field assessment of rock strength and discontinuity spacing it is anticipated that the 
borrow pits will be excavated predominantly by easy or hard ripping with blasting of stronger or 
thicker layers, as required.  However this cannot be verified without additional ground 
investigation and laboratory testing. 

A plan showing the proposed borrow pit locations is provided as Figure 5, a schematic cross-
section is included in Appendix A.  Each drawing includes a location map for the borrow pit 
within the application site, a site plan showing the proposed borrow pit footprint, the solid 
geology and a schematic cross-section.  It should be noted that the borrow pit footprints and 
cross-sections have been produced using approximate topographic data and measurements 
made onsite during the walkover survey.  Consequently they should be considered as not 
representing detailed designs but indicative sketches only.   

Table 5.1 illustrates the proposed borrow pit dimensions for each of the locations.  The volumes 
given have been calculated from indicative cross-sections of the borrow pit assuming all 
extraction is undertaken from a single layer or “bench”, taking into account  gradients of the 
ground surface and the indicative borrow pit footprint dimension and depth approximations 
shown.  No allowance has been made for as wastage due to unsuitable material and no 
allowance has been made for the bulking of materials on excavation.  It is considered that in all 
cases, the borrow pits could be expanded beyond the dimensions shown below if a greater 
quantity of aggregate is needed, subject to other site constraints. 

Table 5.1 – Indicative Borrow Pit Dimensions and Extraction Volumes. 

Pit ID Approx footprint 
dimension (m) 

Approx footprint 
area (m²) 

Max Depth of 
pit (m) 

Approx 
volume (m³) 

Probable 
extraction method 

BP1 40 x 75 3,000 15 25,590 Easy/hard ripping, 
possible blasting 

BP2 40 x 80 3,200 7 11,900 Easy/hard ripping, 
possible blasting 

BP3 40 x 80 3,200 15 27,300 Easy/hard ripping, 
possible blasting 
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Pit ID Approx footprint 
dimension (m) 

Approx footprint 
area (m²) 

Max Depth of 
pit (m) 

Approx 
volume (m³) 

Probable 
extraction method 

BP4 60 x 60 3,600 10 18,000 Easy/hard ripping, 
possible blasting 

Total Estimated volume (m3) 82,790 

 

It should be noted that the borrow pit dimensions and volumes are estimates.  Detailed ground 
investigations, likely comprising rotary drilled boreholes and geotechnical testing, will be 
required to inform detailed design of the borrow pits.  An excavatability assessment will need to 
be completed to confirm the exact extraction methods based on the intrusive site investigation 
data. 

The estimated volume of aggregate required by the scheme is 63,000 m3 however, the inclusion 
of all four borrow pit sites in the assessment is to allow for contingency and to provide flexibility 
in their use.  Decisions on borrow pit usage will depend on haulage distances and the results 
from the detailed design and intrusive investigation work prior to extraction. 

It is anticipated that, upon completion, the borrow pits will be partially reinstated.  This will 
involve the reworking of faces to stabilise them, partial infilling with surplus material and 
landscaping with peat and soils excavated during the windfarm construction.  There may also 
be the potential for environmental enhancement by creating small wetlands or other desirable 
habitats. 

Restoration and environmental enhancement options would be developed in discussion with 
Scottish Environmental Protection Agency (SEPA) and Scottish National Heritage (SNH) to 
ensure compliance with relevant legislation.  The involvement of landscape architects and 
ecological experts is recommended to ensure all appropriate options are considered. 
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6. Impact Assessment  
6.1. Best Practice and Mitigation Measures  

It is intended that the number and size of borrow pits opened will be minimised.  However, this 
will depend on a number of factors including: 

 Volume, quality and quantity of rock available for extraction at each location; 
 Visual impact at each location and 
 Haulage distances from each location to end destination, which would in turn reduce the 

carbon emissions. 

A detailed ground investigation including boreholes and trial pits will be required to determine 
the suitability of the rock, potential for groundwater ingress and to determine geotechnical 
parameters.  Recommendations can then be made with regards to groundwater control, slope 
stability, extraction methods and finalised detailed design.  

Prior to excavation of the rock all surface soils and peat will be removed and stockpiled for use 
in the reinstatement of the borrow pits.  The stockpiles will be located and battered so as to limit 
instability and erosion.  Silt fences and mats will be used to minimise sediment levels in runoff 
from the stockpiles.   

Temporary interception bunds and drainage ditches will be constructed upslope of the borrow 
pits to minimise ingress of surface runoff.  These ditches will be of minimum length, depth and 
gradient required to be effective; silt traps and buffer strips will be used to minimise erosion, 
sedimentation and peak flows.  All interception bunds and drainage ditches will be fully 
reinstated once extraction from the borrow pit is completed.   

Given the low permeability and generally thin veneer of the overlying peat and superficial 
deposits it is not anticipated that groundwater ingress will be significant.  However, the flow 
capacity of the bedrock will need to be determined to identify whether fracture flow is likely to be 
encountered and if standing water is likely to collect in the base of the excavation.    

Water entering the borrow pits will need to be removed by either gravity drainage design or 
pumping depending on the overall morphology of the pit.  The general topography in the areas 
identified is conducive to gravity drainage owing to the moderate to steep slopes.  Discharge 
consent licences may be required from SEPA for this activity.  Water removed from the 
excavations will be passed through an appropriate sediment settling system to remove 
suspended sediment prior to discharge.  The constructed drainage system and water pumped 
from the excavations will not be discharged directly to any natural watercourse.   

Although the bedrock is a locally important water source and the application site is located 
within an groundwater drinking protected area, it is not anticipated that groundwater will be 
largely encountered by the opening of the borrow pits at the application site due to the high 
elevations, slope angles and; lack of evidence of groundwater noted during the walkover 
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survey.  However, the groundwater regime at each borrow pit would need to be verified through 
further ground investigation. 

6.2. Summary of Effects 

Assuming best practice techniques are adhered to at all times and the implementation of 
mitigation measures as discussed above, it is anticipated that residual impacts from borrow pit 
activities on surface water, groundwater and soils will not be significant. 
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7. Conclusions and Recommendations  
Engineering geology walkover and supporting field surveys have been carried out at the 
application site for the Pencloe Windfarm and a number of existing and potential borrow pit 
locations have been identified from desktop data analysis, fieldwork and visual appraisals.  The 
favoured borrow pit sites have been considered in greater detail and inspected as part of the 
assessment.  

The surveys demonstrated that the areas of greatest potential in terms of bedrock excavation 
were located at existing old borrow pits which have been abandoned adjacent to the forestry 
tracks in the northern part of the application site.  These pits are located on the Kirkcolm 
formation which comprises interbedded sandstones and siltstones; however at the proposed 
locations there appear to be a general lack of fine grained material.  This would result in lower 
amounts of waste material being generated at the locations, this would need to be verified 
through further ground investigation.  The borrow pits are generally on slopes with angles 
between 9° and 16°, which could be excavated within a single layer of excavation.  The 
overburden depths at these borrow pit sites are generally shallow and predominantly less than 
or equal to 0.5 m.  

The amount of aggregate required for the windfarm access tracks and areas of hardstanding 
has been estimated at 63,000 m3.  The estimated amount of aggregate which could be won 
from the borrow pits 1 to 4 has been calculated as approximately 82,790m³.  This figure doesn’t 
allow for any reduction for waste and unsuitable material.  No allowance has been made for the 
bulking of materials on excavation. It is considered that in all cases, the borrow pits could be 
expanded beyond the estimated dimensions if a greater quantity of aggregate is needed, 
subject to other site constraints. 

Detailed ground investigations, slope stability assessments and geotechnical testing will be 
required to inform the detailed design of the borrow pits.   It is anticipated that impacts on 
groundwater, surface water and soils from extraction of aggregate will not be significant, 
assuming use of best practice construction techniques and implementation of mitigation 
measures as set out in this document. 
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DTM of Slope Angles
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FIGURE 3
Geological Map - Drift
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Geological Map - Solid
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Appendix A – Schematic Borrow Pit Layouts 
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1. Introduction 
1.1. Background 

This outline Construction Environmental Management Plan (CEMP) has been developed for the 
proposed Pencloe Windfarm (hereafter referred to as ‘the proposed development’), as part of 
the application by Pencloe Wind Energy Ltd (the Developer) for consent under Section 36 of the 
Electricity Act 1989 (as amended). The CEMP identifies all the environmental management, 
mitigation and monitoring requirements during the construction phase for the proposed 
development.  It should be read in conjunction with the Environmental Statement (ES) for the 
proposed development (Jacobs, 2014). 

1.2. Aims and Objectives 

The CEMP provides a mechanism to ensure that the measures to prevent and reduce 
potentially significant adverse environmental effects identified in the Pencloe Windfarm ES are 
implemented.  Should the mitigation proposed be ineffective for any reason or if unforeseen 
issues arise, the CEMP will also ensure that additional or revised mitigation is developed and 
implemented. 

The CEMP will provide a site specific document that can be updated throughout the 
construction process as necessary. 

Compliance with the CEMP will also ensure that appropriate project monitoring and reporting is 
in place and will assist with the discharging of the Section 36 consent conditions imposed by the 
Scottish Ministers in conjunction with the local planning authority (LPA), East Ayrshire Council 
(EAC). 

The CEMP will form part of the site induction which will be mandatory for all employees, 
contractors and visitors attending the Pencloe construction site (hereafter referred to as the 
‘Site’). All employees and contractors will be required to familiarise themselves with the relevant 
contents of the CEMP. 

1.3. Structure of the document 

To enable the above objectives to be carried out, this document has been set up with the 
following sections: 

Section 1 – Introduction 

Section 2 – Project Description and Environment 

Section 3 – Roles and Responsibilities 

Section 4 – Pre-Construction Surveys and Activities 

Section 5 – Outline Construction Activities 
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Section 6 – General Construction Environmental Controls 

Section 7 – Additional Mitigation 

Section 8 – Monitoring 

Section 9 – References and Abbreviations 

1.4. Terms of Reference  

A number of terms of reference are used throughout this document. For clarity, the main terms 
are defined below: 

Construction Method Statement – the Construction Method Statement (CMS) is a major and 
separate document from the CEMP.  It sets out the controls for construction works (precautions, 
mitigation methods, specific actions to prevent harm, boundaries of working area, plant and 
equipment requirements, etc.) to ensure that project risks (including environmental) are known 
and managed; 

Work Instructions – the specific methods used to communicate step-by-step tasks to 
construction workers, including written and verbal communications, drawings and plans; 

The CDM Regulations – the Construction (Design and Management) (CDM) Regulations 2007, 
which place legal duties on everyone involved in construction work including the Developer, 
Designers, Principal Contractor, sub-contractors and workers; 

The EIA Regulations – the Electricity Works (Environmental Impact Assessment) (Scotland) 
Regulations 2000 (as amended) under which the environmental impacts of the proposed 
development have been assessed to support the application for Section 36 Consent; 

Section 36 Conditions – Section 36 Consents can be granted subject to one or more 
conditions imposed by the Scottish Ministers/LPA which must be satisfied (discharged) before 
the proposed development can go ahead. These take the form of both Section 36 consent 
conditions and also deemed planning permission conditions, both are referred to in this 
document as ‘Section 36 Consent conditions’.  These can be restrictive, suspensive or require 
the submission of details and include time limits, require the provision of supplementary 
environmental information and can control the size and external appearance; 

The Site – the area for which the Developer has applied for permission to build and operate the 
proposed development, as determined by the red line boundary plan submitted with the Section 
36 Consent application (defined as ‘the Site’ in the ES). 

References used throughout this outline CEMP are provided in Section 9 along with a list of 
abbreviations used throughout the document. The drawings and figures provided with the ES 
indicate the location of all relevant areas.   
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1.5. Figures 

Various figures from the Pencloe Windfarm ES (Volume III) will be included final CEMP as 
references to specific items of mitigation. Figure numbers and titles replicate those which have 
been included in the ES. 

 Figure 4.1: Site Layout 

 Figure 8.1: Statutory Nature Designations  

 Figure 8.2: Habitat Classification 

 Figure 8.5.1: Outline Habitat Management Plan 

 Figure 9.1: Bird Point Counts 

 Figure 9.3: Moorland Bird Survey Struther’s Brae 

 Figure 9.4: Moorland Bird Survey Access 2011 

 Figure 9.5: Moorland Bird Survey Access 2013 

 Figure 9.6: Black Grouse Surveys 

 Figure 9.7: Owl & Other Surveys 

 Figure 9.8 Vantage Point Viewsheds 2006/07 

 Figure 9.9 Vantage Point Viewsheds 2012/11 

 Figure 9.10: Flight Activity 

 Figure 10.1: Hydrological Features 

 Figure 1 (Appendix 10.2): Potential Groundwater Dependent Terrestrial Ecosystems 
(GWDTE) 

 Figure 2 (Appendix 10.2): GWDTE M6 Mire 

 Figure 11.1: Cultural Heritage Assets In The Inner Study Area 

 Figure 11.2: Designated Cultural Heritage Assets In The Middle Study Area 

 Figure 11.3: Cultural Heritage Assets Discussed In The Outer Study Area 

 Figure 12.1: Turbine Locations And Residential Noise Receptors 

1.6. Status of the CEMP 

This outline CEMP has been prepared in order to demonstrate that all necessary mitigation to 
protect the environment as outlined in the Section 36 consent application can and will be 
implemented during construction. As this outline CEMP has been prepared at an early stage, 
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the methods, processes and level of detail in regards to specific site / aspects of the 
construction work are necessarily high level. 

This outline CEMP will form the basis of the detailed CEMP, which is usually prepared post-
consent. Relevant parts, or the whole of the CEMP, will be submitted to the Scottish Ministers, 
EAC and the regulatory / statutory agencies such as the Scottish Environment Protection 
Agency (SEPA) and Scottish Natural Heritage (SNH) prior to commencement of works for 
approval and to demonstrate compliance with any pre-commencement condition requirements. 
The final CEMP will comply with the terms of all consents and attendant conditions and any 
other agreements and commitments made during the planning process. 

This outline CEMP is therefore intended to be a live document which will evolve during the 
different phases of the project as detail emerges on the construction methods of the scheme 
and as the various detailed plans develop. In particular, it will be subject to constant review to 
address: 

 Any conditions required in the Section 36 Consent ; 

 Best practice at the time of construction; 

 The incorporation of the findings of pre-construction site investigations;  

 Changes resulting from the construction methods used by the Contractor(s); and 

 Unforeseen conditions encountered during construction. 

Once the Principal Contractor has been selected and detailed design completed and in advance 
of any pre-construction works, this outline CEMP will be reviewed and updated by the Principal 
Contractor to incorporate the specific construction methods and programming to be applied to 
the proposed development. 

The reviewed CEMP will be provided to any sub-contractors that are subsequently invited to 
tender for elements of the construction / operation and maintenance phases of work. This will 
allow for consideration of environmental commitments and environmental management 
requirements to be incorporated within contractual documents and pricing proposals from an 
early stage and ensure that they are given due consideration. 

The requirements set out within the ES and the Section 36 Consent should not be removed or 
altered from the CEMP before agreement from regulatory / statutory agencies, with the 
document being developed further rather than any significant deletions being made. Where 
actions have been completed (e.g. a condition discharged), this should be referenced by means 
of a completion statement within the CEMP. 

The final detailed CEMP will be a standalone document that will be maintained and updated 
onsite, and will be augmented by associated design specifications and Construction (Design 
and Management) (CDM) 2007 Regulations documentation such as the Principal Contractor’s 
Construction Phase Plan.  The Principal Contractor and sub-contractors will be required to 
adhere to the CEMP in its final approved form. 
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1.7. Other Documents and Components of the CEMP 

1.7.1. Pencloe Windfarm Environmental Statement (Jacobs, 2014) 

This outline CEMP (and in due course) the final detailed CEMP should be read in conjunction 
with the Pencloe Windfarm Environmental Statement 2014 which provides a comprehensive 
review of the site setting, the proposed development and required mitigation measures. It 
should also be read in conjunction with any Section 36 conditions and such other instructions as 
may be issued by any statutory body and approved by the Developer. 

1.8. Management plans to be incorporated within the CEMP 

There are also various other management plans that will be incorporated within the final 
detailed CEMP. Some of these exist in outline and are included within the ES: 

 Habitat Management Plan (HMP) –  the outline HMP (OHMP) is provided as part of the ES 
(Appendix 8.5 Volume IV); 

 Peat Management Plan (PMP) – the outline PMP is provided as part of the ES 
(Appendix 10.5 Volume IV). In the final CEMP, the PMP will be an Annex to the 
Excavation and Reinstatement Plan (see below); 

 Peat Slide Hazard and Risk Assessment (PSHRA) Factual and Interpretive Reports – 
provided as part of the ES (Appendix 10.1a and 10.1b Volume IV). In the final CEMP, the 
PSHRA will form an appendix to this document; and 

 Site Waste Management Plan - the outline SWMP is provided as part of the ES 
(Appendix 4.2 Volume IV). 

In addition, the following plans will also be required to be developed and incorporated within the 
CEMP. Approval will be sought for these plans from the Scottish Ministers, EAC, SNH and 
SEPA prior to construction commencing: 

 Construction Traffic Management Plan (CTMP); 

 Sediment and Drainage Management Plan (SDMP); 

 Construction Phase Health and Safety Plan (CPH & SP); 

 Environmental Incident and Response Plan (EIRP);  

 Excavation and Reinstatement Plan (ERP); and 

 Water Quality Monitoring Plan (WQMP). 

1.9. Construction Method Statement  

On obtaining Section 36 Consent and prior to construction commencing, the Developer and the 
appointed Principal Contractor will produce a detailed CMS outlining the methods and 
procedures which will be implemented during construction. This will be prepared in conjunction 
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with the detailed CEMP. It is anticipated that the Developer will present both these documents 
to the Scottish Ministers, EAC, SNH and SEPA for approval prior to work commencing. 
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2. Project Description and Environment 
2.1. Location 

The Site is located within an area of commercial forestry in the north eastern part of the 
Carsphairn Forest, approximately 2.5 km south of New Cumnock and 16 km east of Sanquhar. 

2.2. Summary scheme description 

The scheme comprises up to 21 wind turbines each with an anticipated maximum rated 
capacity of up to 3.3 MW. The following components will be permanently constructed / installed: 

 21 wind turbine generators and foundations, transformers and associated crane 
hardstanding areas; 

 17.8 km of permanent access tracks into the application Site from the public highway and 
between turbines, including 5.2 km of upgrade to existing forestry tracks, designed to 
avoid, whenever possible, sensitive environmental constraints, including archaeological 
and hydrological features, GWDTEs, areas of deep peat and protected species and 
habitats; 

 One new access bellmouth from the unclassified road along Glen Afton; 

 Six new watercourse crossings; 

 Underground cabling running alongside access tracks where practicable; 

 High voltage export cable or overhead line to the nearest Scottish Power Energy Networks 
(SPEN) substation (a new facility planned adjacent to the Site); 

 Four borrow pits (in total circa 1 ha in area); 

 Three permanent free-standing anemometry masts (up to 85m) with associated 
foundations and hardstanding; and 

 A control building and a substation compound. 

The proposed development will also require the construction of temporary components 
including two construction compounds and a temporary security office.  

The above mentioned permanent and temporary components are shown in Figure 4.1 
Volume III. 

A crane hardstanding will be located adjacent to each turbine foundation (Figure 4.4 Volume III). 
Each hardstanding will be of similar construction to the tracks, but covering a triangular area 
adjacent to the turbine foundation, approximately 55 m x 41 m x 68.6 m (the hypotenuse along 
track edge) and covering an area of 1128 m2. Two additional ‘tail crane’ hardstandings (each 12 
m x 3 m) may also be required.  
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2.3. Environmental sensitivities 

An assessment of the sensitivity of key environmental aspects of the Site is given in Sections 
2.3.1 to 2.3.10 based on information provided within the ES. 

2.3.1. Topography and Climate 

The topography of the Site is undulating encompassing five main hills separated by valleys with 
watercourses flowing generally northwards or southwards. The highest elevation on the Site is 
the western slope of Struther’s Brae (540 m AOD), which is situated in the south east of the 
Site. A watershed runs between Struther’s Brae and Milray Hill (526 m AOD) in the south west 
of the Site. The Site generally slopes northwards towards Afton Water and south of the 
watershed between Struther’s Brae and Milray Hill, the Site slopes southwards towards the 
Water of Deugh.  

Rainfall is high with the average rainfall reported to be around 1868 mm per annum. 

2.3.2. Environmental designations 

There are no statutory designated Sites within or immediately adjacent to the Site although five 
Sites are present within 10km as presented in Figure 8.1. Further details for these can be found 
in Chapter 8: Non-Avian Ecology, Chapter 9: Ornithology and Chapter 10: Hydrology, 
Hydrogeology, Geology and Peat. 

2.3.3. Geology 

The western edge of the Site, around Milray Hill is underlain by the Leadhills Supergroup, 
comprising greywackes, shales, siltstones and mudstones with conglomerates. The remaining 
area of the Site is underlain by the Kirkcolm, Blackcraig and Marchburn Formations of the 
Barrhill Group.  The Kirkholm formation is described as a massive wacke and conglomerate with 
interfingers and massive coarse grained sandstone. 

The superficial geology comprises areas of quaternary peat and Devensian glacial till across the 
Site. Glacial till predominantly comprises low permeability clays and silts.  This till occurs 
infrequently and is generally located in the valleys of the numerous watercourses which drain 
the Site. Along the valleys of Carcow Burn, Glenshalloch Burn and Lochingerroch Burn alluvium 
consisting of clay, silt, sand and gravel is also recorded. 

2.3.4. Peat 

Site visits and peat probing confirmed the presence of peat across the majority of the Site. 
Much of the peat body at the Site has been extensively disturbed by afforestation or agricultural 
improvement. This has resulted in significant disturbance to the peat hydrology. Across the 
main turbine envelope, peat depths range between 0 and 3.3 m, with the average peat depth 
across the Site calculated as 0.62 m. Across the majority of the northern and central areas of 
the Site much of the deposits are less than 0.5 m in depth and comprise well decomposed peat 
and peaty organic soils. The most significant accumulations of peat were recorded in the 
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southern and eastern areas of the Site where thicknesses up to 2 m were frequently recorded 
and were occasionally in excess of 3 m. 

The PSHRA (Appendix 10.1a and 10.1b Volume IV) found that much of the Site has a low risk 
of peat slide; however there are several localised areas with higher peat slide risk. Moderate 
peat slide activity has been determined at 45 locations within the turbine envelope and a further 
three locations on the access track and one location within the turbine envelope is considered to 
have high peat slide activity. 

2.3.5. Hydrology 

The Site is located within the Solway Advisory Group area for river basin management. The 
majority of the Site, north of Milray Hill, is located within the River Nith Catchment while the 
southern portion is located within the River Dee (Solway) Catchment. As shown in Figure 10.1 
Volume IV, the Site is within the headwaters of two principal catchments: 

 Afton Water; and 

 Water of Deugh. 

Afton water serves the north of the Site above the watershed roughly between Struther’s Brae 
and Strandlund Hill and includes the three sub-catchments Glenshalloch Burn, Lochingerroch 
Burn and Carcow Burn, whilst the Water of Deugh serves the area of the Site below this 
watershed. 

The classified reach of Afton Water adjacent to the Site is a little over 15 km in length, and has 
been classified  by SEPA as having an overall status of ‘poor ecological potential’, an overall 
ecological status as ‘poor’ and an overall chemical status of ‘pass’ with ‘high’ for Water Quality. 
Afton Water has also been classified by SEPA as a drinking water protected area with a 
condition of ‘Pass’. 

The upper catchment of the Water of Deugh (upstream of Carsphairn Lane) is 24.4 km in length 
and is classified as having an overall status of ‘bad ecological potential’, overall ecological 
status of ‘bad’ and overall chemical status of ‘pass’. 

Indicative flood mapping provided by SEPA highlights that Carcow Burn, Afton Water and the 
Water of Deugh watercourses are at risk from fluvial flooding of a 1 in 200 year flood (or 0.5% 
probability of occurrence in any one year). Both Afton Water and the Water of Deugh are 
outside of the site boundary, whilst the confined floodplain of Carcow Burn is located in an area 
where no infrastructure is proposed and the nearest turbine is 1 km away. As such flood waters 
are not indicated to pose a risk to the proposed windfarm development.  

The surface water environment with respect to water quality is considered to have Medium 
sensitivity to impact from the proposed development. 
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2.3.6. Groundwater 

The BGS Hydrogeology map (2014) indicates that there are no significant aquifers underlying 
the Site. The Kirkcolm Formation beneath the north of the Site and the Blackcraig formation and 
Galdenoch Formation (undifferentiated) beneath the south of the Site are described by the BGS 
as highly indurated greywackes with limited groundwater in near surface weathered zone and 
secondary fractures. It is unlikely that the bedrock allows regional scale groundwater flows. 

BGS mapping shows that areas of quaternary peat and Devensian glacial till are found across 
the Site. Glacial till predominantly comprises low permeability clays and silts. The till occurs 
infrequently and is generally located in the valleys of the numerous watercourses which drain 
the Site, whilst the peat is generally located on the hill slopes in the southern portion of the Site. 
Small localised alluvium deposits are located adjacent to the Glenshalloch Burn. Of these, only 
alluvium in part has the potential to be a significant source of groundwater 

The Site is situated within a groundwater Drinking Water Protected Area (New Cumnock 
bedrock and localised sand and gravel aquifers). The Scottish Government have designated 
groundwater bodies used for the abstraction of water intended for human consumption 
providing more than 10m3/d as an average or serving more than 50 persons or those bodies 
intended for such future use as Drinking Water Protected Areas. However, as detailed in 
Section 10.4.52 of the ES there are no private water supplies within catchments on or 
downstream of the Site. 

2.3.7. Groundwater Dependent Terrestrial Ecosystems (GWDTE) 

The only significant GWDTE onsite is M6 mire. This is a flush and spring habitat occurring 
largely as thin linear polygons covering an area of 5.8 ha, typically within very much larger 
areas of blanket mire (M19a) and acid grassland (U5b and U6) but also as mosaics with M15b 
wet heath, M23a marshy grassland and U4a acid grassland. It is only regarded as moderately 
groundwater dependent and then only in eight small areas. Generally it is associated with 
artificial drainage of natural blanket bog and input from the watercourses but in several cases it 
is likely to depend upon groundwater seepage, albeit of very limited flow paths. 

1.9 % of M6 will be permanently lost due to construction of the access tracks that cross mosaics 
near Turbine 10, Turbine 15 and at the hill top near Saddle Hags. Indirect impacts may be 
caused by the proposed construction of the Turbine 5 crane pad, 60 m away from an area of M6 
at Jock’s Hags which could interrupt some of the water inputs that support this habitat and by 
interruption of flow by the access track south and west of Turbine 6.  The impact risk 
assessment identifies that there is only a minor to negligible impact on M6. Nonetheless specific 
mitigation is proposed to reduce the impact to M6 identified in the eight down gradient areas at 
risk. These will comprise cross track drains where the access track intersects the habitat and 
drainage between the M6 and infrastructure at risk from dewatering to maintain hydraulic 
continuity to down gradient areas.  
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2.3.8. Ornithology 

A total of 35 bird surveys were undertaken between 2006 and 2013 (see Figures 9.1 to 9.10, 
Volume III. It was observed that the windfarm largely occurs in low diversity conifer plantation 
habitat while habitats where outlying infrastructure is located supports a low sensitivity breeding 
bird community and is occasionally used for hunting by raptors such a hen harrier. Of the 
populations found within the Site, none are considered to be of high importance for nature 
conservation, although five were found to be of moderate importance: hen harrier, Merlin, 
peregrine falcon, black grouse and common crossbill. Specially protected or conservation-
sensitive birds such as merlin, peregrine falcon, hen harrier and black grouse are present 
occasionally, but do not breed within the confines of the Site. 

2.3.9. Non-Avian Ecology 

The dominant habitat within the Site is Coniferous plantation with significant areas of Neutral 
Grassland and Blanket Bog, shown in Figure 8.2, Volume III. There are a number of non-avian 
ecological receptors likely to be present on or within the zone of influence of the construction 
works, including:  

 Historic records indicate the potential presence of common lizard, slow worm and possibly 
adder. It is believed the habitat remains suitable for these species although these were not 
observed during onsite surveys (local value); 

 Brown/sea trout and European eel (local value) have been recorded in the local area of the 
Site. However, within the Site, gradients are considered too steep and watercourses too 
shallow to support trout and eel populations; 

 Several species of bat (local value) were recorded during baseline surveys while no roosts 
were identified.  Species are believed to use the area for foraging or traveling to preferable 
areas; 

 During site surveys evidence of otter was found and included one holt showing recent 
signs of use. Otters are therefore evaluated as of council area value; and 

 Considerable evidence of the presence of water voles was observed along watercourses 
on open areas onsite. Water voles have been evaluated as council area value.  

2.3.10. Archaeology 

There are no designated cultural heritage assets within the Site, while 17 were identified within 
the Middle Study Area (a 5 km radius) and the Outer Study Area (areas of visibility, extending to 
35 km radius) as shown in Figures 11.1, 11.2 and 11.3 (Volume III) respectively. Seven 
undesignated cultural heritage assets have been identified within the Site including four 
sheepfolds, two shepherds’ cairns and one enclosure. Six of these assets have a local 
importance and negligible sensitivity to the proposed development. One enclosure was 
recorded onsite that had not been previously recorded on historic maps and believed to be 
probably of medieval or earlier date; as such it has potential to be of up to regional importance 
and medium sensitivity. One cultural heritage asset – the shepherds’ cairn – will be lost due to 
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construction activities at Turbine 4. Similar modern cairns are common and its loss is 
considered high impact and negligible significance. 

2.3.11. Residential Properties 

The nearest residential property to the proposed wind turbines is Lynn View, located 1.3 km to 
the east. There are several residential properties located near to the site boundary. The nearest 
property to the Site access track is Pencloe, which is located off the track proposed to be 
upgraded for access. Similarly, the nearest property to any of the borrow pits is again Pencloe, 
approximately 1 km north of the proposed northern borrow pit. Background noise levels are 
considered to reflect the Site’s remote upland location far away from transportation or industrial 
noise sources, being influenced instead by other environmental noise sources. See Figure 12.1 
for turbine locations in relation to residential noise receptors. 

2.3.12. Private Water Supplies (PWS) 

No records exist for PWS within the site boundary although there are several registered in the 
vicinity. None of these supplies are in hydraulic connection to any proposed works and thus, no 
impact to these supplies is expected from the proposed development. 

2.4. Detailed Design and Micrositing 

Following receipt of Section 36 Consent, if granted, intrusive site investigations will be 
undertaken to inform the detailed design of the windfarm. This will include, for example, 
orientation of crane hardstandings and detailed track construction methods. It is possible that 
unforeseen ground conditions will require the route of the access tracks and positions of 
individual turbines and other windfarm components to be microsited to facilitate construction, 
reduce potential environmental impacts or both.   

It is proposed that micrositing within 50 m from the stated location be permitted by the 
conditions of the Section 36 Consent and will be overseen by an Environmental / Ecological 
Clerk of Works (ECoW) appointed for the Site (see roles and responsibilities in Section 3). A log 
of all such micrositing decisions will be maintained by the ECoW. 
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3. Roles and Responsibilities 
3.1. Roles in Construction  

There are a number of roles involved in the construction of the proposed development, which 
are referenced throughout this document. The precise nature of the roles would be determined 
in the construction contract between the Developer and the Principal Contractor.   

Roles mentioned in this document include: 

Developer – in this case Pencloe Wind Energy Limited; 

Project Manager – an individual from the Developer who will oversee construction of the 
proposed development, including oversight of any specialist roles such as the ECoW and (if 
appointed): Environment Manager, Geotechnical Engineer, Resident Engineer, Hydrologist, and 
Archaeologist; 

Principal Contractor – the successful tenderer selected by the Developer to build the 
proposed scheme. In addition, there will likely be other Contractors who will carry out specific 
tasks in the construction of the proposed scheme; 

Site Manager – the individual appointed by the Principal Contractor who monitors the day-to-
day management of the Site, including legal and environmental responsibilities and site health 
and safety. They will also ensure the CEMP, all approved method statements and the Section 
36 Consent are adhered to; 

Ecological/ Environmental Clerk of Works (ECoW) – appointed by the Developer, the ECoW 
will ensure the implementation of the HMP during the construction period, the ecological 
requirements of the CEMP (alternative arrangements will be made for the implementation of the 
HMP after construction), and the environmental requirements of EAC and the statutory 
consultees;  

3.2. Developer Responsibilities  

It will be the responsibility of the Developer to: 

 Appoint an overall Project Manager (and Resident Engineer, if required) who will have 
responsibility for ensuring that the action of each party accords with their responsibilities; 

 Appoint a suitably qualified, experienced and competent Principal Contractor to build the 
works;  

 Ensure that the Principal Contractor's method statements are reviewed by the Developer’s 
Project Manager, the ECoW, the Principal Contractor’s Site Manager, Scottish Ministers, 
EAC,, SNH and SEPA (where relevant) to ensure that all operations comply with the 
Section 36 Consent, best environmental practice and the provisions of the CEMP; 
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 Establish roles, responsibilities, authorities and accountabilities in advance of the 
construction phase, including any requirement for any other environmental specialist roles 
(e.g. Hydrologist, Archaeologist, Geotechnical Engineer); 

 Ensure that suitably qualified specialists are in place within the Principal Contractor’s team 
to carry out environmental monitoring and reviewing of construction methods and the 
required mitigation measures; 

 Employ suitably qualified specialists to prepare a detailed Habitat Management Plan (HMP) 
(to update the OHMP) and oversee its implementation by the Principal Contractor with 
suitably qualified specialists; and 

 Work alongside the Principal Contractor to continually update the CEMP during 
construction, as required. 

These responsibilities will be embedded within the construction contract performance 
requirements. The ability to adhere to the provisions of the CEMP will form a key aspect of the 
rigorous contractor tendering and selection process. The Developer’s Project Manager will 
require that all Contractors provide the following: 

 Details of Contractor’s corporate environmental policy; 

 Procedures and controls for environmental management; 

 Environmental monitoring details and reporting systems; 

 Schedule of contractual and legislative requirements; and 

 Schedule of relevant permissions, licences and authorisations. 

The relationship between the Developer and the Principal Contractor and the specific roles and 
responsibilities of each party will be fully defined in the contract. 

3.3. Principal Contractor Responsibilities 

Prior to commencement of any work, the Principal Contractor will: 

 Prepare a detailed CEMP, of which this is an outline, and submit to the Scottish Ministers 
and EAC, in consultation with SNH and SEPA for agreement in writing;  

 Work alongside the developer to continually update the CEMP during construction, as 
required; 

 Appoint a suitably qualified, experienced and competent Site Manager who will monitor the 
day-to-day management of the Site, including legal and environmental responsibilities, Site 
health and safety, and ensure adherence to the CEMP, all approved method statements 
and the planning permission; 

 Implement pre-construction surveys (refer to Section 4); 

 Initiate a geotechnical risk register to be used dynamically during the contract; 
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 Prepare a detailed CMS; 

 Prepare activity specific method statements to complement the method statements for 
individual works, thereby supplementing the CMS; 

 Ensure that all method statements are reviewed by the Project Manager, the Site Manager, 
the ECoW, the Scottish Ministers EAC, SNH and SEPA (where relevant) to ensure that all 
operations comply with the Section 36 Consent, any Controlled Activities (Scotland) 
Amendment Regulations 2013 (CAR) licences, best environmental practice and the 
provisions of the CEMP; 

 Prepare a programme of works, including those of sub-contractors for review and comment 
by the appropriate authorities and the Project Manager. This will take account of sensitive 
work activities, wet periods and ecological, habitat and species protection requirements; 

 Ensure the plans listed in Section 1.7 are implemented as part of the detailed CEMP; 

 Work with suitably qualified specialists to implement the detailed HMP; 

 Employ specialist resources where required to provide advice in preparing and supervising 
work methods. These may include a Geotechnical Engineer, Hydrologist, and / or 
Archaeologist, as required; 

 Identify a key site contact to handle any complaints and actions to be taken in response to 
noise limit exceedances and/or complaints agreed in advance with EAC; and  

 Work with the ECoW to inspect all works to ensure that all potential ecological, 
hydrological, geotechnical and archaeological constraints have been identified, demarcated 
and/or mitigated for prior to the on-set of construction in that area. 

The Principal Contractor will also be responsible for: 

 Liaison with and obtaining all relevant consents, licenses, authorisations, permits or 
permissions relating to any potential construction at the Site, including the discharge of all 
pre-commencement conditions; 

 Ensure that all construction works on the Site shall be completed in compliance with 
current legislation and best practice; 

 Ensure construction of the proposed development will proceed in accordance with the 
approved plans, unless otherwise agreed in writing by the Scottish Ministers / EAC, and 

 The regularity of inspections (hourly, daily and weekly, as appropriate) during construction 
shall be determined in advance. 

3.4. Ecological /Environmental Clerk of Works (ECoW) 

The Developer will appoint an ECoW to undertake / manage the following tasks during 
construction to ensure that the CEMP is implemented effectively and environmental impacts on 
sensitive receptors are avoided, minimised or mitigated against. Tasks will include, but not be 
limited to the following: 
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 Support training to staff on environmental / ecological issues on the Site including sensitive 
areas which must be avoided (e.g. specific areas of habitat); 

 Implementation of peat disturbance minimisation protocol (refer to OPMP, Appendix 10.5 
Volume IV); 

 Oversee HMP during construction including the peatland  restoration, widening of stream 
corridors and planting of mixed broadleaved woodland; 

 Operate permit to dig and permit to pump systems; 

 Water quality monitoring; 

 Monitor drainage and sediment control;  

 Environmental emergency response; 

 Noise management; 

 Micrositing;  

 Record keeping as per Section 3.7.3; and 

 Monitoring of and ensuring compliance with best practice guidance. 

Critical to effectively implementing these, the ECoW will liaise with key stakeholders and staff 
members across the Site. The ECoW will also maintain a range of documentation and risk 
registers relating to various environmental sensitivities. The ECoW will work with other key 
specialists (Section 5) as required. 

3.5. Other specialists 

Roles for other specialists such as Geotechnical Engineers, Hydrologists, Archaeologists and 
Ecologists may include: 

 Dynamic maintenance of the Geotechnical Risk Register; 

 Geotechnical approvals; 

 Supporting and reviewing drainage design and operation;  

 Providing specialist advice as required by the Developer or the Principal Contractor; and 

 Archaeological watching brief. 

3.6. Project team integration 

To enable the CEMP to be implemented effectively, integrated input from all the above groups 
will be necessary. To facilitate this, weekly and monthly environmental management meetings 
will be held between the Developer, the Principal Contractor, the ECoW and any other 
specialists, as required. Other bodies such as statutory consultees may also attend if 
considered appropriate. The purpose of these meetings is to discuss any environmental issues, 
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the implementation and performance of mitigation measures and where necessary, to identify 
actions and timescales for improvement. These meetings/inspections will highlight any further 
issues/measures which may be relevant either prior to commencement or during the works.   

3.7. Documentation and Risk Registers 

3.7.1. Site Plan 

The approved layout plan illustrating the location of all works will be provided in the final 
detailed CEMP. This will include information on the boundary of the Site along with the location 
of individual components. 

3.7.2. Programme 

A detailed programme for the overall construction work will be created and reviewed throughout 
construction. This programme will set out the sequence in which works will be completed and 
the time period for each element. It should be based on the working hours set out in the ES 
(from 7am to 7pm on weekdays and 7am to 1pm on Saturdays). Where the programme requires 
work out with normal hours this should be identified and agreed in advance with EAC. 

3.7.3. Record Keeping 

All activities are required to be documented in detail. Records will be available for inspection at 
any time. The following risk registers, plans and documents will also be prepared and 
maintained dynamically onsite with appropriate implementation and procedures for updating: 

 Pollution incidents and pollution prevention measures undertaken; 

 Geotechnical Risk Register, including geotechnical issues, risk assessments and 
measurements; 

 Implementation of mitigation measures; 

 All permits to pump and dig; 

 Site inductions; 

 Tool box meetings and other training;  

 An inventory of potential pollution sources associated with the construction process and 
details regarding the management of these sources; 

 Health and Safety inductions and training; 

 Communication plan;  

 Register of relevant environmental consents;  

 Register of risks to the environment during construction;  
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 List of all those bodies (statutory and non-statutory) that are required to be consulted 
during construction; and 

 Register of relevant environmental legislation. 

A copy of the CEMP documents / folders shall be kept in the Site offices for the duration of the 
works and will be available for review at all times.  

Work instructions will be produced for each individual construction element being completed, 
detailing in writing: 

 The type of work required;  

 Plant / equipment requirements;  

 Specific programme / timing requirements;  

 Specific environmental issues or aspects that need to be considered during construction; 
and 

 How access should be taken during construction or specific delivery information. 

3.8. Training and induction 

The Principal Contractor, all employees (permanent / temporary), subcontractors, suppliers, 
client representatives or other third parties and visitors to the Site will undergo a site induction.  
All inductions shall be documented. Induction will include: 

 Both the Principal Contractor’s site specific rules as well as the Developer’s requirements;  

 An overview of key environmental sensitivities at the Site (as described in Section 0) 
including: 

 Species and/or habitat protection; 

 Ground stability and peat slide risk; 

 Watercourses and hydrological features; 

 Specific environmental risks associated with the work to be undertaken onsite by the 
inductee; 

 Key mitigation measures to be implemented to reduce risks, including: 

 Pollution prevention measures (e.g. silt mitigation and protection of the water environment); 

 Waste management procedures; 

 Environmental incident and emergency response procedures as detailed in the EIRP; 

 Roles and responsibilities of the ECoW (s);  
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 Details of all environmental permits, including statutory and site specific permits (e.g. 
permits to pump or move material). 

 Make inductees aware of the CEMP and provide an introduction to the contents and 
responsibilities contained therein.  

All construction personnel and plant operators will be trained in relevant environmental 
management techniques with regard to spill prevention / mitigation measures and procedures 
and in the use of relevant mitigation material (e.g. spill kits). 

The Principal Contractor will undertake or arrange regular toolbox talks to provide on-going 
reinforcement and awareness of site-specific environmental issues, especially following any 
incidents and to inform site personnel and subcontractors on aspects of pollution prevention and 
control as appropriate to their specific tasks onsite. 

3.9. Reporting 

Monitoring reports including surface water quality, ecology and any other environmental topics 
will be provided to EAC’s, planning enforcement officer and other statutory consultees where 
appropriate, at regular intervals as required under the Section 36 Consent conditions. 
Consultees will also be invited to site during the construction period, as appropriate. 

3.10. Contact Details 

This section will be updated as and when project personnel are established (Table 1). 

Table 1. Project Roles 

Role Named 
Contact 

Phone Email 

Developer Project Manager  TBC   
Principal Contractor TBC   
Site Manager  TBC   
Environmental Manager  TBC   
Ecological Clerk of Works TBC   
Any other specialist support identified by 
planning / regulatory authorities e.g. SEPA, EAC 

TBC   
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4. Pre-construction Surveys Activities 
Although some pre-construction surveys have already been undertaken as part of the baseline 
assessments for the EIA, further pre-construction surveys will be required. These surveys will 
be carried out in accordance with any relevant Section 36 Consent conditions, legal 
requirements or need to inform detailed design. Pre-construction surveys will be the 
responsibility of the appointed Principal Contractor. 

In addition, prior to the commencement of construction, and depending upon the terms of the 
Section 36 Consent, detailed site investigations will be undertaken to inform the designers and 
to collect any further baseline data if required. 

4.1. Ground Investigation 

A series of intrusive investigations of peat resources was undertaken by Jacobs (formerly SKM) 
in 2013 and 2014, (see PSHRA and PMP Appendix 10.1a and b, and 10.5 Volume IV). More 
detailed ground investigations will be required to inform the detailed project design, amend the 
peat slide risk assessment and, if necessary, identify any potential to optimise the layout by 
micrositing particular elements. In particular these will facilitate the geotechnical design of the 
various foundations and access tracks, particularly the vertical and horizontal alignment and the 
design of watercourse crossings. Emphasis will be given to those areas identified as being at 
‘moderate’ or ‘high’ risk of peat slide. 

It is recommended that the site investigation comprises trial pits at crane hardstandings, turbine 
bases and along the access tracks at regular intervals. Window sampling and/or rotary 
percussion drilling is recommended at the turbine bases, infrastructure and borrow pits. 
Laboratory testing of substrate materials for strength characteristics, to aid foundation design, 
coring at all turbine locations and borrow pits will be required. Trial pits will be dug at all 
locations identified as ‘moderate’ or ‘high’ peat slide risk and at regular intervals (of at most 50 
m) along the access tracks. Detailed method statements, developed from the PSHRA, will be 
provided by the Principal Contractor prior to commencement of any investigation works. 

In sensitive locations, where concrete may come into contact with groundwater, an intrusive 
ground investigation will be undertaken prior to works commencing. 

4.2. Water quality monitoring 

Water quality will be monitored upstream and downstream of key construction works locations 
prior to construction commencing, in order to produce a robust water quality baseline. 
Monitoring will also take place at control sites outside the influence of works. The monitoring 
strategy will be stated within the water quality monitoring plan (WQMP), which will be developed 
concurrent with the detailed CEMP. Both field data and laboratory testing of key water quality 
constituents will be undertaken. This will include (but not be limited to) testing of pH, electrical 
conductivity, suspended solids, turbidity, dissolved metals, nutrients, dissolved organic carbon 
and hydrocarbons. It is recommended that data be collected over a period of time to enable 
incorporation of seasonal variations. The data collected during this period will be compared to 
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data collected during construction and operation to determine the magnitude of any water 
quality impacts and to check the effectiveness of mitigation measures in protecting downstream 
water quality. The detailed CEMP will include a comprehensive water quality monitoring plan 
which will outline monitoring to be undertaken during the baseline and construction periods. 

4.3. Archaeology 

Below 400 m AOD in the area of plantation forestry, it is considered that there is low potential 
for previously unrecorded cultural heritage assets. A walkover survey of the construction 
footprint will be carried out post-felling, yet prior to construction, to further inform the 
archaeological record. Any potential construction impacts identified in this survey will be taken 
into account and mitigated as outlined in Section 7.7. 

4.4. Ecological Surveys 

The following mitigation is proposed in Chapter 8: Non-Avian Ecology: 

 Pre-construction checks for otter and water vole will be carried out on all watercourses 
within 250 and 50 m of works areas respectively; 

 All construction work areas within potentially suitable open habitats for reptiles will initially 
be cut during the active season for reptiles (April to October) under the guidance of the 
ECoW. Immediately following this, working areas will be surveyed by the ECoW and any 
potential refugia or hibernacula will be moved out of working areas by hand; 

 A watching brief will be developed in the event that any evidence of protected species 
within works areas is recorded. If resting places of such species are identified within a 50 m 
distance from works areas, mitigation measures will be employed as appropriate; and 

 Site workers will be briefed by the ECoW regarding the location of ecologically sensitive 
receptors present onsite. Site workers will be instructed not to move beyond 10 m of 
infrastructure areas and measures to prevent inadvertent damage to habitats of value will 
be agreed, e.g. use of orange mesh tape fencing, or brightly coloured tape to delineate the 
extent of the working areas. 

4.5. Birds 

On a precautionary basis to cover inter-year variability, pre-construction surveys are required to 
confirm the locations of waders’ nests onsite. 

If felling is to coincide with the nesting season, pre-felling checks will be undertaken to comply 
with legal safeguards for breeding birds. Pre-felling checks for common crossbill nests are also 
a legal requirement and would be needed to be done in mid-winter to match its nesting season. 
If nests are identified, measures will be put in place as outlined in Section 7.2. 

4.6. Peat and Stockpiling Potential  

The recommendations within the outline PMP state that the topography, peat depth, peat 
condition / strength, and proximity to watercourses should be investigated / considered prior to 
selection of any area for stockpiling of peat. 
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4.7. Borrow Pits 

A Borrow Pit Assessment is included in Appendix 10.6 Volume IV of the ES. It was found that 
the greatest potential in terms of bedrock excavation were located at existing old borrow pits 
which have been abandoned within the Site. 

The assessment includes details of the proposed dimensions, slope angles and depths of the 
borrow pits, and provides estimated calculations of the volume of rock to be extracted.  Detailed 
ground investigations, slope stability assessments and geotechnical testing will be required 
within the borrow pit search areas to more accurately define the extraction area. 

It is anticipated that impacts on groundwater, surface water and soils from extraction of 
aggregate will not be significant, assuming use of best practice construction techniques and 
implementation of mitigation measures as set out in the Borrow Pit Assessment. 
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5. Outline Construction Activities 
5.1. Introduction 

This section outlines the nature of the proposed development and the main activities required 
for its construction. These measures will be developed in more detail in advance of construction 
and will be implemented by a CMS.  

This section is not intended to be read as an outline CMS, which is a separate document to the 
CEMP and, although it notes standard measures to protect the environment, it does not cover 
the management and specific mitigation measures required during the construction period 
which are covered separately in Section Error! Reference source not found..  

5.2. Programme 

The construction works are expected to be completed over a period of around 18 months. A 
detailed construction programme will be provided by the Principal Contractor as part of the final 
CMS and the Construction Phase (Health & Safety) Plan.  

The proposed hours of construction will be from 7am to 7pm on weekdays and 7am to 1pm on 
Saturdays unless otherwise agreed with EAC. This restriction will also apply to the delivery of 
the majority of materials to site. Delivery of the towers, nacelles and blades will require the use 
of abnormal sized and slow moving loads and may require to be escorted. It is possible that 
abnormal deliveries will be made at night to avoid disruption to road users but this will be done 
in agreement with EAC. The erection of the wind turbines may also be necessary outside of 
these core hours. In addition, 24 hour security may be required onsite during the construction 
phase.  

Construction of the windfarm will comprise the following main tasks. These are listed below in 
expected sequence, however the sequence may vary; some will overlap and some activities will 
be undertaken in parallel. Further description of the components and activities required for 
construction is provided in Section 6. 

 Construct the access point and tracks with associated watercourse crossings; 

 Establish the first site construction compound and install the site welfare services. The 
remaining compound will be installed as the track progresses;  

 Erect temporary anemometry masts for calibration (if required); 

 Obtain aggregate from borrow pits for use in tracks, turbine bases and hardstanding areas; 

 Construct approximately 17.8 km of new access tracks (including upgrade for 5.2 km of 
existing tracks), water crossings, crane hard standings and additional laydown area;  

 Excavate the wind turbine foundations and construct the turbine bases; 

 Excavate cable trenches and lay the power and instrumentation cables;  
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 Construct control building and substation compound; 

 Install the grid connection (to be undertaken by Scottish Power Energy Networks);  

 Erect and commission the permanent anemometer masts;  

 Erect and commission the wind turbines;  

 Carry out reinstatement works; and  

 Remove temporary infrastructure, including accommodation, compounds and concrete 
batching plant and clear the Site for operation. 

5.3. Materials 

It is estimated that 63,100 m3 of rock aggregate will be required for use in access roads, crane 
hard standings and other construction activities (including temporary construction compounds, 
substation compound and control building construction). The majority of rock aggregate will be 
sourced from three onsite borrow pits, with a 5,400 m³ of aggregate to be brought onto Site to 
construct the first 1.4 km of the access track to reach the northern borrow pit.  

It is estimated that 210 deliveries of concrete will be required for turbine foundations. Concrete 
for use in turbine foundations will most likely be batched onsite. Each turbine foundation will 
also require steel reinforcement. This will be imported to Site and will number 3-4 deliveries per 
foundation. Up to 5,800 m3 of sand will be imported for use as the cable surround medium in the 
cable trenches. 

Cables will be imported to the Site on drums in ready cut lengths. Typically up to four cable 
drums can be loaded onto one delivery vehicle; and therefore it is estimated that up to 15 
deliveries will be required. This will include the delivery of optical cable. 

Transformers, switch gear, panels, batteries, steelwork, main building and other ancillaries will 
be required for the substation compound and control building, as well as concrete and steel re-
bar for the footings. It is estimated that approximately 50 deliveries associated with the 
substation compound and control building will be required in total.   

5.4. Traffic 

Over the 18 month construction programme, it is estimated that the number of vehicle 
movements each working day will peak at 105 with the average being 66 vehicle movements 
associated with the development. This includes 152 abnormal load movements. 

5.5. Felling and Forestry Management 

Felling of forestry within the Site will occur in five phases over the next 24 years. It has been 
determined that 299.29 ha of the forested area of the Pencloe Site will be clear felled prior to 
construction commencing, recognised as an additional 21% above the baseline felling strategy. 
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Once the turbines have been constructed, all of the felled area will be re-planted with coupes of 
mixed broadleaf species/Sitka spruce/Lodgepole pine with 138 ha of woodland fringe, leaving 
an 80 m keyhole around each turbine as shown in Appendix 4.1 Volume IV. 

5.6. Construction Components 

5.6.1. Wind Turbine Foundations  

The 21 wind turbines will be supported on concrete foundations, measuring approximately 20 m 
x 20 m square and approximately 3.5 m in depth, dependent on ground conditions. Turbine 
foundations will be constructed using concrete appropriate to the chemical conditions 
encountered in the turbine locations. This will ensure that the concrete will not degrade when in 
contact with acidic water. There will be a 5 m diameter central pedestal where the foundation 
meets the turbine tower. The actual depth of the excavation will depend on the need to reach 
suitable ground but will typically be 3.5 m. The sides will be 'battered' back to ensure that they 
remain stable during construction; therefore the excavation for each foundation could extend up 
to 24 m across. It is estimated each foundation will require approximately 1430 m3 of concrete 
and up to 200 tonnes of steel reinforcing. 

The concrete pedestal will be cast on top of the main slab, to which the turbine tower will later 
be bolted, and the excavated area will be back-filled with compacted layers of graded material 
from the original excavation. This will be capped with approximately 150mm of topsoil or peat, 
which will either be flush with the existing ground surface or will form a raised mound between 
300 and 500mm above the existing ground level, depending on the depth of the foundation at 
each specific turbine location. The turbine foundations will be covered and reinstated as 
appropriate, leaving only a narrow area of concrete at the base of each turbine tower and a 
stoned access path around the base. The turbine foundation area will be allowed to re-vegetate, 
permitting the natural infiltration of surface water.  

The turbines and their foundations will be designed with containment systems to prevent 
accidental releases of potential contaminants such as lubricating oil, from leaving the turbine 
tower. 

5.6.2. Crane Hardstandings 

Hardstanding areas will be constructed adjacent to turbine bases to accommodate cranes and 
their outriggers. They will be constructed similarly to the access tracks, and will occupy a 
roughly triangular area of approximately 55 m x 41 m x 68.6 m and covering an area of 1128 m3 
adjacent to each turbine foundation. Two additional ‘tail crane’ hardstandings (12 m x 3 m) may 
also be required, depending on the local topography and the type of crane ultimately used for 
construction.   

The orientation of the crane hardstandings will be optimised to make best use of the existing 
topography, prevailing wind conditions (to enable safe lifting) and the erection procedure. The 
crane hardstandings will be excavated and backfilled with stone to a suitable depth. The crane 
hardstandings will remain in situ for the operational life for use during operation and 
maintenance purposes.  
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5.6.3. Wind Turbine Transformers  

An electrical transformer will be located outside of and adjacent to, each turbine base. The 
transformer housing will not exceed 4 m x 6 m x 3 m (high). The external finishes will typically 
be rendered masonry or moulded plastic, the colour of which will be agreed with EAC.  

5.6.4. Permanent Anemometry Masts 

Three permanent self-supporting anemometry masts up to 85 m high will be required to inform 
windfarm operations and performance monitoring.  Each permanent mast will require a concrete 
foundation, measuring approximately 6 m x 6 m and 2.5 m deep and a crane hardstanding 
measuring approximately 20 m x 20 m. The mast will be erected using a small crane. 

Access to the masts will be along a 4 m wide track connected to the main network of access 
tracks. 

Material will be excavated for both the mast foundations and the adjacent hardstanding area 
and the depth of excavations will be dependent upon the competency of the underlying strata. 
The ground disturbed for the masts will be reinstated at the end of the construction period in 
accordance with the CMS, CEMP, PMP and HMP and will be approved by the ECoW.  

5.6.5. Control Building and Substation Compound 

The cables from each of the turbines will be collected at the control building and substation 
compound.  The control building will comprise a single story pitched roof building of up to 23 m 
x 10 m in size and a covered external compound (anticipated to be 9 m x 9 m) for electrical 
equipment. The building will contain transformers and switch-gear, stores and welfare facilities.   

The compound will measure approximately 50 m x 100 m and will contain car parking facilities, 
and a storage yard. The compound will be surrounded by fencing. 

A small quantity of sewage arising from the infrequent visits of maintenance staff is expected 
and will be removed from site by a licensed operator.  A rainwater collection system will be 
installed to provide water for flushing which, if necessary, will be topped up with water brought 
to site by tanker delivery in dry periods.  Excess rainwater falling on the roof of the building will 
be discharged to an infiltration drain or other Sustainable Drainage System (SUDS) around the 
compound. 

The building will be constructed in keeping with the local built environment. The final designs for 
the building and compound will incorporate sustainable design features and will be agreed with 
EAC.  

5.6.6. Cabling 

The wind turbines will be linked together with underground cabling, three 33 kV, single-phase 
cable circuits will be required to export electricity from the wind turbines to the control building 
and substation compound. The cables will be buried in trenches immediately adjacent to the 
new access tracks and around turbines to minimise disturbance to drainage.  
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The position of trenches will be marked out and the line stripped of turves and soils and set 
aside for reinstatement.  If the cable route is on rock this may require excavation of rock or 
alternatively laying cable in a mounded strip to minimise excavation of rock.  

The cables will be laid directly into the approximately 0.6 m wide by 1.2 m deep trenches and 
sand will be applied surrounding the overburden being replaced in the trench. To prevent water 
tracking along trenches, clay plugs or similar plugging material will replace the backfill in short 
(typically 1m) sections, with the distance between plugs dependent on the track slope. 

To mark the location of cable, markers will be placed at regular intervals along the track edge. 

In areas of trenching, the vegetation layer and topsoil/peat will be removed and segregated from 
the removed subsoil for use in reinstatement. If necessary where depth allows, further 
segregation of the vegetation layer and peat/topsoil will be undertaken to prevent burying of the 
upper vegetation layers in deeper soil upon replacement. 

5.7. Access tracks 

5.7.1. Site Access 

A new site access bell mouth is proposed from the Afton Road (location and form agreed in 
principle with Transport Scotland) for use by construction vehicles, including abnormal load 
vehicles, and also for use throughout the operational and decommissioning phases of the 
development. 

Visibility splays of 2.5 m x 100 m and 2.5 m x 90 m to the north and south respectively can be 
achieved as shown on Figure 0002 in Appendix 13.1 Volume IV. Given the nature of Afton 
Road, where traffic speeds are likely to be low due to its width and alignment, the achievable 
visibility splays are deemed to be sufficient. The first 7.5m of the bell mouth apron will be 
metalled and finished with a blacktop (macadam) surface and tied into the existing carriageway.  
Behind the bell mouth the track will be finished with a compacted granular surface.  If required 
new stock-proof fencing will be installed adjacent to the new access track in the northern part of 
the Site. 

5.7.2. Internal Access Tracks 

The layout of the proposed development has been designed inter alia, to minimise the overall 
track length to reduce environmental effects, construction time and material quantities, 
incorporating an estimated 12.6 km of new tracks with upgrades to a further 5.2 km of existing 
track. Tracks will be designed to be single track, a minimum running width of 5 m with widening 
on bends as necessary, including the provision of passing places at appropriate locations taking 
account of horizontal and vertical track alignments. 

Temporary passing places will be provided at intervals along the track to facilitate traffic 
movements and will measure approximately 60 m by 5 m. 
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Tracks have been designed with the aim to minimise the volume of peat excavated during 
construction and the mobilisation of peat fines from excavation areas. All tracks will be ‘cut’, with 
all topsoil, peat and other sub-soils excavated down to the underlying strata. The area is then 
backfilled to a depth of approximately 0.75 m with compacted stone to form the track. 

The sides of tracks will be dressed with excavated turves, peat with structure and top soil to 
form a gentle batter and encourage re-vegetation. 

5.8. Watercourse Crossings 

Six permanent watercourse crossings will be constructed over surface watercourses and 
drainage channels within the Site, four of which are existing crossing requiring upgrading (Table 
2). It is expected that all crossings are to be culverts. 

Table 2: Access Track Watercourse Crossings 

Name 

Grid Reference (NGR) 
 

Description Watercourse 
Easting Northing 

Crossing 1 260954 608279 Existing crossing, 
needs upgrading 

Unnamed tributary of 
Glenshalloch Burn 

Crossing 2 260859 607363 Existing crossing, 
needs upgrading Glenshalloch Burn 

Crossing 3 259560 605546 
New crossing, will be a 
minor crossing 
(probably culvert) 

West Strand, tributary 
of Water of Deugh 

Crossing 4 261811 609623 
New crossing, will be a 
minor crossing 
(probably culvert) 

Unnamed tributary of 
Afton River 

Crossing 5 261909 609726 Existing crossing, 
needs upgrading 

Unnamed tributary of 
Afton River (likely 
ephemeral flow) 

Crossing 6 261943 609764 Existing crossing, 
needs upgrading 

Unnamed tributary of 
Afton River (likely 
ephemeral flow) 

The crossings will be constructed in accordance with the SEPA and CIRIA best practice 
guidance and will be agreed in advance with SEPA. 

5.9. Temporary Works 

5.9.1. Construction Compounds and Laydown Areas 

During the construction period two temporary construction compounds will be required: 

 A northern compound - close to the site entrance approximately (NGR 61512, 08646). 
Approximate dimensions will be 100 m x 50 m. 
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 A southern compound in the vicinity of Turbine 15 (NGR 60319, 05583). Approximate 
dimensions will be 100 m x 50 m. 

The areas will be prepared by stripping peat/topsoil, laying down a geotextile material and then 
a working surface of stone. The stripped material will be stored adjacent to the working area for 
subsequent use in reinstatement and screening. It is anticipated the compounds will include: 

 Temporary portacabin type structures to be used for the security and site offices;  

 Welfare facilities, including portacabin toilet with provision for sealed waste storage and 
removal;  

 Parking for construction staff, visitors and construction vehicles;  

 Laydown areas for the storage of large items; 

 Secure storage for tools, small parts and oils;  

 Waste storage facilities; 

 A receiving area for incoming vehicles; and 

 A concrete batching facility (if required). 

In addition, a temporary wheel-wash facility will be located close to the access from public road 
to reduce the amount of mud deposited on local roads before vehicles exit the Site. 

5.9.2. Temporary Anemometry Masts 

It may be necessary to erect a temporary anemometry mast during the construction period in 
order to allow calibration between wind conditions at the permanent anemometry mast location 
and the positions of the turbine locations. This will be the same height as the permanent 
anemometry mast (up to 85 m) and will be moved from turbine location to turbine location as 
construction progresses.  The temporary mast will be removed prior to the final turbine being 
erected.   

5.9.3. Temporary Security Office 

During the construction period, a temporary security office will be located on the access track, 
close to the access from Afton Road.   

5.9.4. Borrow Pits / Material Supply 

There will be four borrow pits on the Site to source aggregate for track upgrade and 
construction, turbine base backfill, crane hardstandings, compounds and other hardstanding 
areas. The borrow pits proposed have all previously been used for the excavation of stone and 
are estimated to have reserves sufficient to supply in excess of the required amount of 
aggregate. Around 63,100 m3 of aggregate is to be sourced from these borrow pits and 
locations are presented in Table 3. The resource evaluation for each borrow pit is shown in 
Appendix 10.6 Volume IV.  
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Table 3: Borrow Pit Locations 

Borrow Pit Easting (NGR) Northing (NGR) 
Borrow Pit 1 61024 08432 
Borrow Pit 2 61020 07353 
Borrow Pit 3 59802 06707 
Borrow Pit 4 61523 08540 

Prior to the excavation, any topsoil/peat will be removed and stockpiled for use in reinstatement. 
The rock will be extracted using standard quarrying techniques and crushed to provide the 
required road stone properties. The majority of the rock will be ripped using an excavator, 
however it is anticipated that blasting may be required in certain instances. Rock from the 
borrow pits will be tested to ensure it is compatible with its intended place of use. 

It is currently anticipated that the floor of the pits will be built up with surplus soil/ peat excavated 
during the construction of the windfarm. The side slopes of the borrow pits will be graded to a 
safe angle to prevent collapse and to provide a landform shape that integrates the feature, as 
far as practicable, with the adjacent landscape. Any seeding would be carried out in accordance 
with techniques and seed mixes approved by EAC. 
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6. General Construction Environmental Controls 
The following best environmental practice requirements and plans will be accompanied by 
detailed construction method statements for each aspect of the infrastructure.  These may 
change some of the details outlined below.  Any such changes will be incorporated into the 
detailed CEMP prior to approval by the Regulatory Authorities. 

6.1. Environment Incident and Response (EIRP) 

An EIRP will be developed by the Principal Contractor in consultation with SEPA. . This plan will 
detail the events and levels that constitute an environmental incident that will require emergency 
response and the procedures for dealing with it. It will also contain details of who to contact at 
SEPA in the event of or preceding a possible pollution event. The Principal Contractor’s Site 
Manager will have overall responsibility for ensuring that all emergency procedures are 
understood by all site staff and sub-contractors and carried through as specified. All incidents 
should be fully documented and reported to the Site Manager. The Site Manager will be briefed 
on current inventories of all safety-related equipment held onsite and their location. 

Potential pollution incidents may include: 

 Fuel leaks or spills from plant, containers or during refuelling;  

 Chemical leaks or spills; 

 Sediment laden water discharging to a water body or water dependent habitat; and 

 Wind-blown dust.  

The EIRP will be developed on the basis of current best practice and SEPA PPG21, Pollution 
Incident Response Planning and will include: 

 Identification of staff responsible for implementing environmental management and 
emergency response; 

 An inventory and plan showing the location of equipment and materials for implementation 
of emergency response spill kits and sediment control materials; 

 Detailed procedures for the response to an incident and the personnel responsible for their 
implementation;  

 Plans of all sources of potential pollution such as the construction compounds, refuelling 
areas, fuel or chemical storage areas;  

 Summary and plans of local environmental sensitivities, e.g. watercourses, water 
dependent habitats, designated habitats and water users; 

 A summary sheet of procedures and key contact details to be displayed at prominent 
locations and on all machinery around the Site.  
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 Procedures to be followed in the unlikely event of a pollution incident; 

 Recovery from incidents. 

This plan must be communicated to all site staff and all personnel will be provided with key 
contact details for staff responsible for the implementation of the plan. Staff and visitors to the 
Site will be trained in environmental incident and response procedures and made aware of 
environmental risks. 

6.2. Pollution Prevention and Materials Storage / Handling  

The Principal Contractor and any sub-contractors will be required to conduct their activities in 
accordance with the relevant SEPA Pollution Prevention Guidelines (i.e. PPG1, PPG5 and 
PPG21), in order to prevent pollution by potential contaminants.  

An inventory of potential pollution sources associated with the construction process and details 
regarding the management of these sources will be documented by the Contractor and updated 
as construction progresses if new potential pollution sources are identified. 

Contaminants associated with windfarm construction may be:   

 Chemical: such as fuels, oils, lubricants, surfactants and other cleaning chemicals, and 
flocculants or 

 Physical: such as dust and other airborne particulates, silts and sediments.  

Potential sources and pathways of pollution from windfarm construction works may include: 

 Direct disturbance of the banks and bed of rivers during watercourse crossing construction, 
repair and/or upgrade works; 

 Dust, peat disturbance and spoil management at a borrow pit;  

 Pumping of standing water required for de-watering of excavations such as turbine bases, 
or as required for drainage management purposes. 

 Sewage and waste water from the temporary construction compound. 

 Run-off entering watercourses from:  

 Exposed ground, excavations and material stockpiles (aggregate and 
excavated/overburden peat and soil), tracks and haul routes; 

 Tracks, bridges and culverts crossings at watercourse crossings; 

 Recently reinstated areas (road verges, borrow pits, etc.); 

 Areas of disturbed peat and peat landslides; 

 Cement and cement wash where cement grout or concrete is being applied; 
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 Plant washing and vehicle wheel-wash areas; 

 Fuel and chemical storage/refuelling areas; and 

 Leaking/vandalised plant and equipment. 

6.2.1. Concrete 

Concrete is highly alkaline and corrosive and any spillages have the potential to migrate into 
surface watercourses or groundwater and adversely affect water quality. Migration of concrete 
in groundwater can occur in highly fractured and fast flowing groundwater environments.  

Concrete will most likely be batched onsite. Any drainage or water used for washing will be 
collected and directed to a sump for treatment prior to discharge. Any discharge will be in in 
accordance with SEPA discharge licensing conditions. 

Concrete pouring will commence after the blinding concrete has been cleaned of debris and 
other loose material. Once concrete is poured it is only mobile for a short period of time before it 
sets and therefore the potential for migration of concrete into surface water or groundwater will 
only occur for a short duration of time. Any potential leaks through the shuttering will be clearly 
visible. In the event of a spillage, an EIRP as detailed in the final CEMP will be initiated. If these 
measures do not sufficiently control concrete leaks, then the pouring of concrete would cease 
and the appropriate remedial actions as set out within the contingency plans would be initiated. 
No concrete will be directly discharged either onto in situ peat or into surface watercourses. 
Shutters will be carefully loosened, removed and cleaned no earlier than 24 hours from the 
finish of the pour.  

Further measures to reduce the likelihood of concrete spillages include the following: 

 Temporary bunds placed downslope of pouring operations to contain any spillages;  

 Prior to pouring concrete within turbine excavations, the degree of weathering or fracturing 
of bedrock will be assessed. If the bedrock is highly fractured, it may be necessary to form 
a barrier within the excavation to ensure liquid concrete does not come into contact with 
underlying groundwater. In sensitive locations, either a geotextile liner or a sand layer will 
restrict the flow of concrete into the surrounding groundwater to inhibit the production of 
suspended solids;  

 Groundwater extracted from concrete pouring locations will be pumped into a temporary 
sediment trap, constructed from such materials as sand bags and geotextiles or straw 
bales, prior to final discharge to ground. The collected sediment will be then disposed in a 
controlled manner as per the SDMP. Pumps will be located to remove water from the 
surface rather from the base of the excavation; 

 In the event of a spillage, the actions outline in the EIRP will be initiated; and  

 All vehicle washouts will take place offsite. 
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6.2.2. Hydrocarbons and other chemicals 

There is potential for spillages of hydrocarbons and other chemicals that could potentially 
migrate to surface water or groundwater and adversely affect water quality. Spillages could be 
associated with delivery vehicles and mechanised construction plant or from any areas where 
fuels or other materials are temporarily stored on the Site. To reduce the likelihood of 
contaminants impacting migrating to surface or groundwater, hydrocarbons and other chemicals 
such as fuels will be located away from sensitive environment receptors such as surface 
watercourses and will be stored appropriately: 

 The storage of potentially polluting materials will be kept to a minimum and, where less 
hazardous or inert materials are reasonably available, these will be specified; 

 Any obvious potential pollutant sources such as mobile plant, materials storage, and 
temporary waste storage facilities will be located away from watercourses. All chemicals 
and fuel will be stored in the construction compounds; 

 Where practicable, construction plant will observe the a buffer distance from watercourses 
(50 m);  

 All other fuels, oils and potential contaminants, as well as waste oils, will be stored within 
the construction compounds in secure, fit for purpose containers within bunded 
containment as appropriate and in accordance with SEPA guidance (PPG2: Above Ground 
Oil Storage Tanks, August 2011). The bunded containment shall have a capacity of 110% 
of the volume to be stored and will have impervious, secured walls and base. There shall 
be no fuel storage outside the construction compound; 

 All materials stored within the Site will be checked regularly for containment integrity, 
quantity stored and security of storage; 

 Fuelling operations and washing of vehicles or plant will be carried out only in designated 
areas within construction compounds, at a drained area. Vehicle re-fuelling will take 
place within the compound at a dedicated impermeable refuelling pad. The pad will 
be bunded and equipped with a collection sump. Refuelling will be carried out 
using an approved mobile fuel bowser with a suitable pump and hose. The wheel-
washing facility will also comprise an impermeable bunded area enabling wash 
water to be collected and stored to prevent runoff of polluted water to down 
gradient watercourses. This will also ensure that mud and debris from the Site is 
not transferred to roads outside the site boundary and potentially polluting 
substances such as fuels, oils and other chemicals are captured. The water will 
either be treated and tested prior to discharge in accordance with the terms of a 
discharge license or disposed of offsite. The method of disposal of all waste water 
will be agreed with SEPA prior to construction commencing; 

 Drip trays will be mandatory beneath all stationary construction vehicles and spill kits, 
absorbent mats and absorbent sands will be available onsite at all times and all relevant 
staff will be trained in their appropriate use.  Any spills will be cleaned up as soon as 
possible with any contaminated sands bagged up and disposed of correctly;  

 Construction machinery will be checked regularly. Maintenance of mobile plant will take 
place within the construction compound only and shall comply with SEPA guidance (PPG7: 
The Safe Operation of Refuelling Facilities, July 2011). Plant shall be maintained in good 
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operational order and any fuel / oil leaks recorded for attention. Absorbent pads/granules in 
the case of an accidental leak/spillage shall be available at the borrow pit; and 

 All vehicles onsite will be fitted with oil spill kits. In addition, all vehicles delivering 
hydrocarbons to site will be fitted with oil spill kits and will ensure that sand trays are placed 
below any oil of fuel filling activities. Spare oil spill kits will be held in the site office at all 
times. 

6.3. Sediment and Drainage  

There is potential for the generation of turbid or coloured runoff from works areas throughout the 
Site including: open excavation areas, areas of disturbed soil and any stockpiles of excavated 
material, track, watercourse crossing, borrow pit, and other infrastructure construction. Runoff 
from these areas may enter down gradient surface watercourses and waterbodies via overland 
flow, drainage channels or ditches or via watercourses that are directly adjacent or down 
gradient of works.  Such sediment can significantly adversely affect water quality, the supply of 
water to wetland or aquatic ecosystems and/or private water supplies. 

6.3.1. Sediment and Drainage Management Plan (SDMP) 

A SDMP will be developed in advance of any works. The purpose will be to prevent the 
movement of pollutants and surface water runoff from hardstanding areas, structures and 
construction areas to surface watercourses. It will provide assistance to those responsible for 
daily water management to help them make decisions on drainage control, particularly during 
high rainfall events. The SDMP will give detailed guidance from which the Principal Contractor 
will develop further method statements. In particular, it will require specification details for: 

 Construction compound drainage (including the need for geomembrane, oil water 
separators and any sensitive receptors in the vicinity); 

 Turbine drainage including potential areas for discharging abstracted water; 

 Drainage of temporary excavated material storage areas; 

 Drainage around borrow pits; 

 Sediment and drainage control measures around watercourse crossings; 

 Habitat maintenance drainage including around GWDTEs; and  

 Access track drainage – this will include guidance on the location of diversion ditches, 
drainage channels, infiltration trenches and culverts.  

The SDMP will contain: 

 A series of plans presenting the site infrastructure, existing natural drainage patterns and 
man-made drainage structures; 

 Details of superficial and bedrock geology to assess the likely permeability and infiltration; 
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 Sensitive receptors including distance to watercourses, fisheries, locations of private water 
supplies, details of any water dependent habitats or species; 

 A description of topography; 

 A description of the drainage considerations, procedures and control structures to be 
employed for the various sections of the Site; 

 An indicative drainage plan for the Site, including required drainage arrangements, 
upgradient diversion channels, culvert frequency, H bars on tracks, check dams, silt 
fencing and other sediment control structures. The actual layout of drainage arrangements, 
structure sizing and other designs will be determined in the field once detailed engineering 
is available; and 

 Details on the methodology for the installation of the sediment control structures.  

The information from the pre-construction drainage survey (see Section 6.3.2) will be fed into 
the SDMP.  Drainage channels and smaller watercourses that are hydraulically connected to 
larger mapped watercourses will be prioritised for the implementation of sediment and drainage 
control measures. 

6.3.2. Standard Practice Drainage 

Detail about drainage will be expanded upon in full in the SDMP, as part of the final CEMP, with 
a series of associated documents and drawings.  

At the detailed design stage, existing site drainage will be mapped in detail and drainage design 
will take appropriate account of this to avoid any construction drainage connecting to the 
existing drainage network without mitigation. Where existing artificial drainage falls within the 
footprint of infrastructure, drainage will be blocked using an appropriate barrier (either 
structurally stable peat, or an artificial barrier), to isolate a working area from which no run-off 
can escape.   

Construction drainage systems will provide the primary means for containing and treating runoff 
from working areas. The blocking of drainage provides a secondary barrier to ensure runoff 
from working areas cannot connect directly to watercourses. 

The mobilisation of sediment into the water environment will be mitigated by standard practice 
measures focussing on key areas of the Site (Table 4). Sediment and drainage control will be 
particularly important around the construction compounds, turbines, temporary excavations, 
material storage areas, access tracks and water dependent habitats. Best practice guidance will 
be followed in relation to each of these areas and the following will be undertaken: 

 Careful consideration to ‘Good Practice during Windfarm Construction’ (2010) will be given. 
In relation to tracks, these will be constructed according to best practice SNH guidance 
‘Construction Tracks in the Scottish Uplands’ (2013). Excavated soil / peat will be managed 
in accordance with the DEFRA guidance ‘Construction Code of Practice for the Sustainable 
Use of Soils on Construction Sites’ (2009) and ‘Good practice guide for handling soils’ 
(2000). 
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 Guidance contained in SEPA and CIRIA’s PPG notes and the DEFRA Guidelines for 
Handling Soil (MAFF, 2000); 

 The PMP will be carefully adhered to; and 

 Close compliance with the SDMP which will be prepared and implemented as part of the 
detailed CEMP. 

Table 4: Standard practice sediment and drainage control measures 

Construction 
Component 

Mitigation Measures 

Watercourse 
crossings 

 Buffer strips will be provided on sections of track adjacent to 
watercourse crossings. These will consist of an area of vegetated land 
of at least 6m wide between the top of the bank of the watercourse and 
the nearest works. 

 Any impacts from the construction of crossings on watercourses will be 
lessened by minimising disruption to channel banks. The use of 
cofferdams and over-pumping will be considered if watercourses exhibit 
potential for high flows during the construction period.  

 Watercourse crossing culverts will be embedded so that the base is at 
grade with the streambed or lower to maintain bed form processes and 
minimise erosion. 

 Bund and embankment features will be incorporated into the banks of 
watercourses and drainage channels, especially those adjacent to 
crossings, to prevent track runoff from directly entering watercourses. 

 Pipe culverts used for cross drainage will be long enough so that road 
fill does not extend beyond the end of a culvert. Cross drain culverted 
pipes will be constructed at grades at least 2% more than the ditch 
grade and angled 30 to 45 degrees cross-track to improve inlet 
efficiency. Check dams will be installed immediately above a cross drain 
inlet and silt traps at the inlet and outlet points to prevent blockage of 
the pipe due to silt build up as well as erosion and undercutting at the 
ends of the culverted pipes.  

 Where possible, work will be prioritised for dryer times of the year, e.g. June to 
September, when stream flows are typically lower and ground conditions are 
drier. This will minimise the potential for sediment generation from these areas. 
If it is not possible to undertake the works during this time-window, work will be 
undertaken during dry weather to further reduce the potential for sediment 
release. 

Access Tracks  Access tracks will be designed with a slight camber to encourage runoff 
to adjacent trackside drains, which will be provided to control runoff from 
construction areas especially during heavy rainfall events.  

 Trackside drainage will comprise infiltration trenches with check dams 
which will be unlined to allow the standing water to infiltrate back into 
the ground.  

 Any excavated soil / peat to be used in the construction of access tracks 
(e.g. to dress the sides of the track once backfilled) will be temporarily 
placed on the furthest side away from any identified watercourse or 
existing drainage channel. 
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 Routine maintenance of tracks will be undertaken to reduce the 
likelihood of sediment being generated from the tracks. 

 Cross drains will be installed as small pipes at regular intervals along 
under the access track surface to reduce flow volume within the main 
upslope drain and to reduce loading on any particular discharge point 
thus maintaining as far as possible normal surface water and shallow 
groundwater flows. The frequency of cross drains will increase in areas 
where higher flows are anticipated such as: steeper gradients, in areas 
of high surface flow (e.g. flushes in bog areas, areas of GWDTE), where 
bank seepages are noted and where any historical land drains are 
intercepted. Each cross drain will have a silt trap at each end, large 
enough on the lower side to hold pollution prevention absorbent booms. 
The diameter of the cross drains will be calculated taking account of the 
catchment for each pipe. A ditch will be constructed on the low side of the track 
as necessary. 

 The outlet of cross drains will be at appropriate locations, with hessian / copra 
mats placed at the outfalls in order to minimise erosion during periods of heavy 
rainfall or snow melt and will discharge into a swale or buffer area of adequate 
capacity to prevent discharge directly into any surface watercourse or water 
feature. 

 Erosion processes on roadside embankments and cuttings will be mitigated by 
ensuring that gradients are below stability thresholds, which would also enable 
effective regeneration of vegetation. 

 Tracks will be periodically maintained by way of brushing or scraping to 
minimise the generation of wheel ruts, which could lead to road material being 
washed away. In dry weather, dust suppression methods may be required for 
track and hardstanding areas. 

Excavation areas 
including turbine 
and control building 
foundations 

 Silt fences will be provided at the toe of any significant areas where 
excavated material is stored. 

 Earthworks will take place during dry weather where possible; 
 The area of exposed bare ground will be minimised through measures 

such as not undertaking excavations significantly in advance of 
construction, particularly for linear elements of the project such as 
access tracks. 

 Impermeable mats or plastic sheeting will be provided as covers to mounded 
excavated material and open excavations during periods of heavy rainfall; 

 All stockpiles of material will be located and battered so as to limit 
instability and erosion. They will be located at least 50m away from 
surface watercourses and provided with impermeable mats (plastic 
sheeting) to cover mounded excavated material and open excavations 
during periods of heavy rainfall. These areas would be monitored during 
rainfall events and additional mitigation such as straw bales and silt 
fences put in place if there is potential for leaching to down gradient 
surface watercourses or existing drainage channels.  

 Cut-off drains will be utilised to ensure that overland flow from stockpiles 
does not reach surface watercourses (and will be designed not to act as 
preferential migration pathways). 

 If dewatering of foundations is required, any water will be pumped out 
and passed to a settling lagoon to allow suspended sediment to settle. 
Treated water will be passed either to a nearby drainage channel, or will 
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be discharged through an area of vegetated ground designated for 
drainage and landscaped accordingly, allowing seepage into the 
ground.   

 Following the completion of earthworks in a certain area, seeding and 
re-vegetating of soil will begin as soon as possible. 

Temporary 
construction 
compounds 

 Surface water runoff areas around the temporary construction 
compounds will be further managed by the use of crushed and 
compacted granular stone in the foundations. This will allow water to 
infiltrate the foundations, thereby largely maintaining existing runoff 
regimes from the area. 

Borrow pits  Surface water runoff will be managed in a similar way to that in the 
construction of turbine foundations: clean surface water flows will be 
diverted around borrow pits via cut off drains. The purpose of this is to 
both prevent inflow from drainage channels into borrow pits and to 
prevent any turbid runoff from entering the surface watercourses and 
drainage channels. 

 Temporary bunds will be placed around the borrow pit areas to contain 
contaminated surface water runoff. 

 All interception bunds and drainage ditches will be fully reinstated once 
extraction from the borrow pit is completed. 

Cable trenches  Where possible, trenches will be dug during dry weather conditions. 
 To prevent open cable trenches from forming preferential flow pathways 

resulting in erosion, impermeable barriers will be placed at intervals 
along each trench to slow down any water flowing through them and 
allow sediment to be captured.   

 Once the cables have been laid, the trenches will be backfilled with 
retained excavated material as quickly as possible and marked with 
buried safety warning tape. The original vegetation will then be 
reinstated by replacing turves, topsoil or subsoil layers. 

Site wide  A wheel washing facility will be located adjacent to the site entrance, at 
least 50 m from the nearest watercourse. This facility will comprise an 
impermeable bunded area enabling wash water to be collected and 
stored in a tank where it will either be treated and tested prior to 
discharge in accordance with the terms of a discharge license or 
disposed of offsite. 

 Diversion drains will be provided to channel clean runoff from up gradient areas 
around any construction areas or areas disturbed as a result of the construction 
works; 

 Silty water generated from areas of disturbed ground will be channelled into 
separate down slope drains and directed to buffer areas, infiltration trenches, 
settlement lagoons or swales; 

 Runoff from larger works areas where the level of runoff is likely to exceed 
levels normally contained within a silt trap, settlement lagoons will be created to 
allow suspended sediment to settle. Treated water will be passed either to a 
nearby drainage channel or through a buffer area of vegetation allowing 
infiltration back to the ground. Any discharges will be agreed with SEPA. 
Locations will be chosen to limit any potential effect upon ecology and slope 
stability; 

 Disturbed areas will be re-vegetated and stabilised as soon as possible 
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following completion of works; 
 Dust suppression techniques will be utilised where/when necessary; and 
 Sediment and drainage control measures will be regularly inspected to ensure 

that they are operating correctly and to determine whether maintenance is 
required. 

 A wheel-washing facility will be provided near the site entrance to prevent soils 
being spread onto public roads. Settled sediment from this facility will be 
collected and reused / disposed of appropriately. 

 Works will be scheduled to place during dry weather, where possible. This will 
be particularly important for works that are directly adjacent to or in 
watercourses.  

All sediment and drainage control measures will remain in place until the ECoW has reviewed 
water quality monitoring data and verified that the concentration of contaminants such as 
sediment have reached equilibrium comparable to that before construction. 

6.3.2.1. Access Tracks 

In order to maintain the current level or improve the stability of the peat mass on the slopes 
around the access tracks, it will be necessary to ensure that the existing drainage (including 
‘peat pipes’) is not disrupted and that no areas are surcharged, either by water discharge or 
spoil. This will be done by: 

 The implementation of cross drains to allow water to pass below the track at regular 
intervals; and 

 Trackside drainage to avoid scour and erosion of tracks. 

Cross drains will be installed as pipe culverts under the track surface at regular intervals along 
access tracks to reduce flow volume within the main upslope drain and reduce loading on any 
particular discharge point thus maintaining as far as possible normal surface water and shallow 
groundwater flows. The frequency of cross drains will increase in areas where higher flows are 
anticipated such as: steeper gradients; in areas of high surface flow; where bank seepages are 
noted; and where any historical land drains are intercepted. Each cross drain will have a silt trap 
at each end, large enough on the lower side to hold pollution prevention absorbent booms. In 
areas above the water table the invert of the drain will be placed above the elevation of the 
drainage layer to ensure that base flow (or sheet flow) can flow through the permeable road 
base enabling the cross drain to activate only during high run-off flows.   

Pipe culverts used for cross drainage will be long enough so that road fill does not extend 
beyond the end of a culvert. Cross drain culverted pipes will be constructed at grades at least 
2% more than the ditch grade and angled 30 to 45 degrees cross-track to improve inlet 
efficiency. Check dams will be installed immediately above a cross drain inlet and silt traps will 
be installed at the inlet and outlet points to prevent blockage of the pipe due to silt build up as 
well as erosion and undercutting at the ends of the culverted pipes. Where possible the drains 
will be exposed to allow maintenance. Suitable filter materials surrounding the drains shall also 
be utilised to prevent clogging of drains    
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The aggregate size at the base of the track foundation should be such that it is permeable to at 
least the extent of the underlying organic soil/peat to allow flow through of water and, if 
necessary, there should be a geotextile layer to prevent fines from blinding the foundation layer. 
Thus, although there may be some compaction there will be no impediment to lateral seepage 
below the full length of the road. However, there may still be instances where drainage ducts 
beneath the tracks may be required to maintain hydrological equilibrium of the underlying 
peat. Where hydraulic continuity is severed, erosion of the upslope road edge may occur and 
changes in water tables either up slope or down slope can have a negative effect on peat 
stability. Drainage ducts (pipes) will therefore be installed beneath floating track sections at a 
maximum of 100 m intervals, or more frequently as required, where mire or flush areas are 
crossed or the track passes through an area of potential peat instability. 

Trackside drainage will be installed adjacent to tracks. To reduce erosion drains, small weirs will 
be installed to slow water velocities and prevent movement of sediment / peat through the 
drains. 

6.3.2.2. Control Building and Substation Compound 

Runoff from the control building and substation compound will be managed through discharge 
to infiltration drains or other SUDS techniques, appropriate for the scale of the building such as 
rainwater harvesting. Full details of the drainage design will be outlined within the SDMP as part 
of the detailed CEMP. 

6.3.2.3. Construction Compounds 

Drainage management including the control of runoff in these areas will be included in the 
SDMP as part of the detailed CEMP. Surface water flows will be managed by the use of 
crushed and compacted granular stone in the foundations. This will allow water to infiltrate the 
foundations, thereby reducing peak surface water flows from these areas. 

6.3.2.4. Borrow Pits 

While the borrow pits are being used, a system of drainage ditches or temporary interception 
bunds will be constructed to intercept any surface run off from entering the borrow pit area. 
Water will be diverted away to open ground and will be discharged as close as possible to the 
original surface water flow path. Water will not be allowed to discharge directly into surface 
watercourses. Consideration will be given to the stability of surface soils where groundwater is 
diverted and water collected within borrow pit areas would be treated in the same way.   

6.3.3. Permanent Drainage 

Permanent drainage arrangements will be designed by the Principal Contractor and agreed with 
the Project Manager and the regulatory / statutory authorities. As much as possible these 
permanent drainage arrangements will use the temporary drainage installed for the construction 
period. The track drainage design will ensure that runoff rates are not increased and will be 
sized to be able to accommodate runoff flows for the life of the proposed windfarm, taking into 
account potential increases in peak rainfall intensity. Drainage provisions beneath access tracks 
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that run perpendicular to slopes will ensure continuity of surface water flows to downslope 
catchments. 

6.4. Flooding 

Indicative floodplain mapping provided by SEPA shows that the two construction compounds 
are out with areas at risk of fluvial inundation. Nonetheless, the control of surface water flows 
(particularly during rainfall events) will be important around both of the compounds, as there 
may be localised surface water flows that may need to be diverted around these areas. This will 
be particularly important as the compounds will store oil, fuel and other chemical substances 
and they will also house welfare facilities for construction workers.  

6.5. Waste Management 

The Developer is committed to best practice in waste management, in accordance with the 
Waste (Scotland) Regulations 2012 and SEPA’s The Waste Hierarchy (2006) which promotes 
selection of the Best Practical Environmental Option (BPEO) and preferred options for 
management of wastes, such that: 

 Legal obligations are met;  

 Waste production is minimised; 

 Waste is recognised as a resource where possible; and 

 Carbon emissions and other negative environmental impacts associated with the 
production and management of waste materials are minimised. 

 

Prevention

Prepare for reuse

Recycle

Recover other 
value (e.g. 

energy)

Disposal



 
Pencloe Windfarm 
Outline Construction Environmental Management Plan 
 
 
 

 

 Page 43 

PENCLOE 
WIND ENERGY LTD 

Figure 1 SEPA’s Waste Hierarchy 

The Principal Contractor will refine the outline SWMP provided as Appendix 4.2 Volume IV of 
the ES, in accordance with relevant guidance including reference to the above. The final SWMP 
will include a series of nine steps to be undertaken during the design, construction and post-
construction phases of the proposed development. 

Prior to construction commencing (i.e. the design phase), the following will be undertaken: 

1) Define management responsibility; 
2) Waste Identification; 
3) Identify waste management options and 
4) Identify waste management treatment / disposal options. 

During construction a further four steps will be undertaken: 

1) Management of onsite resources; 
2) Communication and training; 
3) Measurement of waste and 
4) Monitoring. 

After construction a further step is undertaken to review how the SWMP worked at the end of 
the project and to identify learning points for future SWMPs. 

Anticipated construction waste and resource streams generated by plant, machinery and 
construction workers over the period of the works will include food waste, paper, cardboard, 
plastics, glass and other domestic refuse, construction waste, sewage, concrete waste, engine 
and hydraulic oils, wooden pallets, packaging, batteries and reinforcing rods. 

Excavated materials will include materials generated by the excavation / extraction works during 
construction of access tracks, construction compounds and turbine foundations, mainly 
comprising excavated excess turf, sub-soils and peat. It is expected that the majority of 
excavated turf, sub-soils and peat will be reused in the reinstatement of the Site. As such, off-
site disposal of this material is not anticipated.  

Hazardous wastes have been classified by the European Commission (European Waste 
Catalogue (EWC) List of Waste, 2002). If the construction project is found to produce hazardous 
waste, SEPA will be notified before any waste is removed. 

6.6. Excavated Materials, Storage, Handling and Reinstatement 

6.6.1. Excavation and Reinstatement Plan (ERP) 

Prior to commencement of construction works, the Principal Contractor will prepare a detailed 
Excavation and Reinstatement Plan (ERP). No onsite construction will be allowed to proceed 
without agreement and acceptance of this plan by the Developer and the ECoW. The Peat 
Management Plan (PMP), an outline of which has already been prepared in recognition of its 
particular importance as an excavated material will be an Annex to the ERP. 
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The ERP will consider the characteristics and specific handling requirements for the anticipated 
excavated materials, taking into account all available site investigation information, including 
detailed ground investigation data obtained as part of the EIA process and any subsequent 
surveys undertaken during the pre-construction phase. The plan will be accompanied by 
justification of the final design and / or construction methods identified by the Principal 
Contractor, including reasons for discounting alternative methods. This is required in order to 
demonstrate that all avenues for avoiding hydrological disruption, reducing the risk of peat 
slides and the disturbance and excavation of peat have been considered and implemented as 
appropriate.  

The Principal Contractor’s detailed ERP will include the following: 

Table 5: Contents of the ERP 

Section Description 

Programme 

 

Details of the intended timescales for excavation, temporary storage and reinstatement 
works for each phase of works or area of the Site.  

Separate programmes may be required for discrete phases of works or for particular 
construction areas of the Site.  

Content 

 

To be developed for each programme of works and to include:  

 Expected excavated material type(s), their physical description and method of 
onsite classification; 

 Estimated volumes of each type of anticipated excavated material;  
 Intended end-use(s) for each type of excavated material; 
 Proposed excavation methods for all temporary and permanent features;  
 Proposed temporary storage solutions. Where a specific storage location is 

identified, details will be provided on the intended haulage and deposition method, 
volume to be stored at any location, intended pollution mitigation, engineering and 
drainage control measures required at the storage location; 

 Proposed methods for reinstatement of materials in landscaping and re-profiling of:  
o Track verges;  
o Turbine bases;  
o Construction compounds;  
o Borrow pits;  
o Cable trenches;  
o Other disturbed areas; and 
o Redundant construction features (such as drainage ditches, settlement ponds 

or other sediment control measures and other features which may not be 
required as part of the permanent works). 

 Details of methods proposed for the replacement of turves and re-seeding where 
appropriate; 

 Details of the final drainage in areas of reinstated materials; 
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Section Description 

 Details of the risks associated with the temporary storage of excavated material 
and mitigation measures to reduce risk (including from peat slide). 

In advance of each main phase of works or 100 m of constructed track (or as agreed 
onsite), the Principal Contractor (in conjunction with the ECoW, Geotechnical Engineer 
or other specialists where required), will provide a method statement for that particular 
work area detailing: 

 The likely excavated material types;  
 Method of onsite classification; 
 Estimated volumes of each type of anticipated excavated material;  
 Intended end-use(s) for each type of excavated material; 
 Appropriate storage solutions determined for each type of excavated material; and 
 Any potential environmental risks and suggested mitigation measures associated 

with temporary storage including stockpile instability and increased risk of peat 
slide from storage on peatland. 

Plans and 
Drawings 

 

These will include detailed scale drawings and maps cross-referenced to national grid 
references: 

 Indicative Track Construction Drawing, illustrating: 
o Proposed sections of upgrades to existing tracks, cut and fill construction;  
o Maximum working widths for specific sections of track including sections to be 

widened, locations of double and single tracks and position of indicative 
passing places; and  

o Details of the anticipated track footprint and ground disturbance, including 
specification and dimensions of supporting geotextile materials and cabling at 
the edges of the track. 

 Infrastructure Construction Drawings - Plans and details relating to design and 
maximum working areas for construction of turbine bases, hardstandings, 
construction compounds and all other infrastructure as required by the contract. 

 Temporary storage details showing location, dimensions and pollution prevention 
control measures required for any temporary storage sites or side cast stockpiles 
of excavated materials adjacent to tracks or other excavation areas.  

Excavated soils, peat and rock are a requirement for reinstatement onsite for re-profiling works, 
in order to minimise visual impacts and to facilitate habitat and ecological restoration, 
improvement and enhancement.  

During construction works, the Principal Contractor will reinstate and re-profile the Site in line 
with current best practice in windfarm construction and in accordance with current legislation 
and published guidance documents. This CEMP provides outline proposals for the 
environmental management aspects related to the excavation and reinstatement of materials 
onsite. The principal objective is that excavation, handling, storage and reinstatement of 
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excavated materials is undertaken in such a manner as to avoid or minimise environmental 
impacts, including disturbance and excavation of peat and generation of waste.   

Reinstatement involves replacement of subsoil, topsoil and turves as required: 

 On any areas of disturbed ground or any areas of soil or rock exposed during the 
construction works; 

 Alongside tracks (including embankments and batters).; 

 Around turbine bases and hardstandings; and  

 Upon decommissioning of construction compounds, other temporary works areas and 
redundant features (settlement ponds etc.) which may not be required as part of the 
permanent works.  

Elements of the ERP are addressed in the following sections. 

6.6.2. Classification of Excavated Material  

Four initial classes of excavated materials are anticiptated during construction: 

 Turf: surface layer of living vegetation and underlying fibrous subsoil.  

 Mineral Soil: highly variable composition which will depend on underlying geology or 
depositional environment.  Refer to British Soil Classification System BS5930: 1999, ‘Code 
of Practice for Site Investigations’ (Table 13). 

 Peat: consists of decomposed organic matter and is divided into two main layers – the 
upper layer of acrotelmic peat and deeper layers of catotelmic peat. A more detailed 
description of these layers is found in the outline PMP (Appendix 10.5 Volume IV of the 
ES). 

 Rock. 

Excavated materials, and in particular peat, may or may not be classed as waste in accordance 
with the legal definition of waste. However, in order to ensure compliance with relevant waste 
legislation, excavated materials will be required to be classified onsite. Classification of 
excavated materials will depend on their identified re-use in reinstatement works.  In the unlikely 
event that any material is identified as not being immediately suitable for a predetermined use 
without the requirement for treatment will be classed as waste and will be dealt with in 
accordance with the detailed SWMP. 

6.6.3. General Requirements for Excavation and Reinstatement 

All reasonably practicable measures will be taken to avoid or minimise excavations within the 
engineering and environmental constraints of a particular location.   

Prior to any excavations, potential disturbance to peat, peat habitats and hydrology should be 
identified and minimised as far as practicable. In order to achieve this, the following objectives 
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will be considered during the detailed engineering design for all elements of windfarm 
infrastructure: 

 Minimising the construction footprint and ground / habitat disturbance by: 

 The use of micrositing to avoid deeper peat; and 

 Maximising batter angles in cuttings (without adversely affecting the stability of the 
exposed face) 

 Minimising waste production; 

 Restoring vegetation and habitats as early as possible;  

 Minimising disruption to major hydrological flow paths and any potential impacts on 
GWDTEs;  

 Avoidance of any adverse impact on peat ecosystems and their stability; 

 Reducing run off from exposed areas; and  

 Minimising the visual impacts of the construction works. 

All construction works involving excavation of rock, mineral soil, peat or topsoil will be flexible 
and adaptable to take account of changing conditions, particularly in relation to weather and 
ground conditions that may be encountered during the works.     

Adequate drainage control and pollution prevention control measures will be implemented prior 
to excavation in any area of the Site such that no adverse impacts occur to surface 
watercourses or sensitive habitats and species.   

Areas of peat within the footprint of excavation will have the top layer of vegetation stripped off 
as turf prior to construction by an experienced specialist contractor. Where practicable, 
excavation of soils will be undertaken in such a manner as to avoid cross contamination 
between distinct horizons. During and after excavation, storage, haulage and reuse of 
excavated material will be planned to minimise material movement around the Site.  

Reinstatement will incorporate re-profiling of track verges, cable runs (where plough methods 
are not employed), turbine bases, temporary construction compounds, temporary hard 
standings (as required), borrow pits, temporary drainage control measures (e.g. settlement 
ponds and extra ditches, which may only be required for construction run-off control) and any 
other features which are not required as part of the permanent works.   

It is expected that a large proportion of excavated material will be re-used (reinstated and re-
profiled) as part of the site works in a timely manner. Only materials won during the construction 
works will be reinstated onsite and utilised in re-profiling works. 

Any reinstatement and re-profiling proposals will consider and aim to mitigate against all 
identified significant risks to environmental receptors. Particular attention will be paid to 
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maintaining hydrological continuity and preventing creation of preferential subsurface flow paths 
(for instance within backfilled cable trenches). 

Reinstatement of all excavated materials will occur as close to the site of excavation as 
possible. As far as is reasonably practical and achievable, excavated material horizons will be 
replaced in sequence and depths similar to those recorded prior to excavation or similar to the 
surrounding undisturbed ground at the point of reinstatement.   

Where practical, reinstatement and re-profiling of, and around, infrastructure and borrow pits will 
be carried out during the construction phase, or as soon as is practical after the completion of 
the works themselves. Early reinstatement and re-profiling is required to minimise visual impact 
and temporary storage / stockpiling of soils and to promote vegetation and habitat reinstatement 
as early as possible.  

6.6.4. Component Specific Requirements 

6.6.4.1. Temporary Construction Compounds 

Reinstatement will involve removal of the aggregate and underlying geotextile. The exposed 
substrate will be gently ripped and the stored subsoil and topsoil replaced. The surface will be 
re-seeded as required using a suitable seed mix. 

6.6.4.2. Turbine Foundations and Crane Hardstandings 

Construction of the turbine foundations will involve the excavation of subsoil and peat, prior to 
the in situ casting of the steel-reinforced concrete slab. The top 200 mm of subsoil / turf will be 
kept intact and temporarily stored adjacent to the base working area and limited to 2 m in 
height.  

Excavation for the construction of turbine foundations and crane hardstandings will produce 
approximately 18,000 m³ of peat, which will be stored adjacent to work areas for reuse to 
restore the hardstanding area around each turbine, the crane hardstanding area and access 
tracks in the vicinity of turbines. Peat will be stored in line with the measures outlined in the 
PMP (Appendix 10.5 Volume IV). 

Where peat cannot be transferred immediately to an appropriate restoration area, short term 
storage will be required. In this case, the following good practice applies: 

 Peat should be stored around the turbine perimeter at sufficient distance from the 
cut face to prevent overburden induced failure, infinite slope analysis based on 
geotechnical characteristics derived from detailed ground investigation at turbine locations 
should be employed to assess failure potential and stand-off distances set appropriately; 

 Local gullies, diffuse drainage lines (or very wet ground) and locally steep slopes should be 
avoided for peat storage;  

 Stored upper turves (incorporating vegetation) should be organised and labelled according 
to National Vegetation Community (NVC) classifications (assisted by the ECoW) for 
reinstatement adjacent to like communities in the intact surrounding peat blanket; 
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 Drying of stored peat should be avoided by irrigation (although this is unlikely to be 
significant for peat materials stored less than 2 months). 

To reduce the risk of peat slides occurring near turbine bases the PSHRA (Appendix 10.1b, 
Volume IV) describes the following measures that should be implemented: 

 If possible, turbine T6 will be microsited approximately 50m to the north west. 

 Should turbine T6 remain in its current position, further detailed qualitative slope stability 
risk assessment prior to construction and further ground investigation may be necessary to 
determine the risk of instability affecting it. Adherence to strict engineering controls will be 
followed before construction is permitted to proceed.  

 All turbine foundations will be constructed onto a sound stratum regardless of the depth of 
peat. 

 Side slopes will be maintained in a stable condition during the excavation of peat for 
turbine foundations. 

 Peat will not be used to backfill the excavation void within the footprint of the foundation as 
it will have a very low strength. 

Further information on the handling, storage and re-use of peat on the Site is provided in the 
outline PMP (Appendix 10.5 Volume IV of the ES). The ground disturbed for the foundations will 
be reinstated at the end of the construction period in accordance with the CMS, CEMP, PMP 
and HMP and will be approved by the ECoW. 

The detailed PMP and the SDMP will give also provide more details with regard to reducing 
peat slide risk around turbine areas.  

6.6.4.3. Access Tracks and Other Constructed Infrastructure 

Platforms and turbine base areas may include raised banking of up to 1 m to create a visual 
screen, depending on local requirements. This is likely to be required on the down-slope side in 
order to provide a screen when viewed upslope.   

To prevent scour and run off and facilitate vegetation re-establishment, any down-slope 
embankments will be graded such that the slope angles are not too steep and there is a gradual 
transition with the surrounding / existing ground profile.  

In low flow drains, anchored peat turves may be utilised to trap fine silt and reduce flow velocity, 
and hence scour / erosion of the channel. In the long term, once the drainage system is well 
bedded in, this may also encourage establishment of aquatic / bog vegetation in lower flow 
sections of the drainage network. 

For cut and fill tracks and rock-filled tracks, any bare peat surfaces created during construction 
of side drains should be reinstated with peat turves to stabilise the surface and prevent drying. 
Hydroseeding may also be a practical option. Peat and peaty soil from all areas of track will be 
stockpiled appropriately for restoring verges and for visual screening – particularly along the 
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field access track. For all tracks, it is recommended that the use of commercial road salts is 
avoided to minimise potential damage to peat habitat. 

To reduce the risk of peat slides occurring due to the construction of access tracks, the 
measures outlined in the PSHRA will be implemented. 

6.6.4.4. Borrow Pits 

The construction of the borrow pits will be in accordance with appropriate construction, as well 
as mines and quarry Regulations. 

Prior to excavation of the rock all surface soils and peat will be removed and stockpiled for use 
in the reinstatement of Borrow Pit 3. Peat will only be used in the reinstatement of Borrow Pit 3, 
as there is no existing peat at the other borrow pits. The stockpiles will be located and battered 
so as to limit instability and erosion. Silt fences and mats will be used to minimise sediment 
levels in runoff from the stockpiles. Some of the material excavated from Borrow Pit 3 will be 
peat, with the remaining overburden here and at the other borrow pits being peaty soil.  

Following post-consent ground investigation and refinement of the peat balance model, detailed 
borrow pit restoration plans will be prepared detailing the following: 

 The expected post-quarrying borrow pit geometry; 

 Final restoration volumes required to reinstate the borrow pit with viable peat cover; and 

 Restoration proposals and procedures to reinstate peat cover within each borrow pit. 

Following the extraction of stone, the borrow pits will be restored. Indicative plans for each pit 
are shown in the Borrow Pit Assessment (Appendix 10.6, Volume IV) of the ES.   

At Borrow Pit 3 it is intended to utilise some of the clay excavated during turbine foundation 
construction as a cap layer at the base of each borrow pit to further minimise drainage and 
dewatering of emplaced peat. Clay fill calculations will be undertaken to supplement the detailed 
peat calculations at this location. Once the clay is laid, the floor of the pit will be built up with 
surplus peat excavated from Borrow Pit 3, as well as other infrastructure areas. 

At all other borrow pits, surplus soil will be used for restoration purposes. The side slopes of the 
borrow pits will be graded to a safe angle to prevent collapse and to provide a landform shape 
that integrates the feature, as far as practicable, with the adjacent landscape. The topsoil/peat 
will be replaced and prepared to create suitable ground conditions for seeding. The seeding will 
be carried out in accordance with techniques and seed mixes approved by EAC,. Detailed 
methodologies regarding removal of topsoil and reinstatement methods and approaches will 
also be agreed with EAC. 

Surface vegetation / peat shall be cut and placed to one side. This material shall be retained for 
reinstatement purposes once the borrow pit workings are completed. 
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The removal of the existing superficial soil materials (“overburden”) would typically be 
transported to designated stockpile locations adjacent to the worked area and retained for 
restoration purposes. Where different overburden materials are present these will be stored 
according to type. Overburden shall be stockpiled carefully, with consideration given to slope 
gradient, and proximity to watercourses or other sensitive receptors. This excavated overburden 
will be lightly tracked to seal the stockpiles to prevent erosion. Care will be taken not to traffic 
undisturbed soils unnecessarily and to limit the working area as far as possible to avoid 
unnecessary ground excavation and disturbance.  

6.6.4.5. Cable trenches 

In areas of trenching, the vegetation layer and peaty soil / peat will be removed and segregated 
from the removed subsoil for reuse. Excavated material will be re-used to backfill the trenches 
once cables have been laid. If necessary where depth allows, further segregation of the 
vegetation layer and peat / topsoil will be undertaken to prevent burying of the upper vegetation 
layers in deeper soil upon replacement. To mark the location of cable, markers will be placed at 
regular intervals along the track edge. 

The majority of cable run installation will be undertaken adjacent to and within the track 
construction zone, to minimise intrusion into the surrounding areas. Where topography or 
ecological constraints dictate (over limited sections), the cables will be installed in ducts within 
the track corridor. Where the depth of the original topsoil / peat layer is very thin there may be 
insufficient material for reinstatement. Where the use of peat, especially deep peat with little or 
no seed bank, from another area of the Site is proposed, the method of reseeding will be 
agreed with SNH. 

6.6.5. Working Areas 

Working areas will be carefully planned to encompass the minimum area necessary to facilitate 
best practices and to achieve suitable gradients for reinstatement, landscaping and restoration 
purposes.   

The working areas must be clearly defined onsite using marker posts or other agreed method. 
Working areas are to be defined in agreement with the Developer and the ECoW (as 
appropriate and depending on pre-identified environmental sensitivities in the vicinity of the 
proposed working area). 

Access routes should be clearly marked / identified. Access during construction to any working 
areas will be restricted to specified routes. These will comprise existing roads, established 
made-up tracks or a variable working corridor of an appropriate width (as agreed by the 
Developer and ECoW as required) to avoid any particularly sensitive areas.   

The Principal Contractor will be required to provide appropriate plant for undertaking all 
reinstatement works such that no unnecessary disturbance of the ground surface occurs. In 
order to minimise disturbance and damage to the ground surface, any mobile plant required for 
reinstatement and landscaping works will be positioned on constructed access tracks, hard 
standing areas or existing disturbed areas wherever possible. The use of a long reach 
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excavator for excavations and reinstatement works is preferable as it enables sufficient room to 
allow initial side casting and subsequent pulling back of turves over reinstated peat or soil.   

Some occasional work off access tracks, hard standing or disturbed areas will be needed (e.g. 
excavation of drainage diversion channels). This will include work on peat and wet heath 
habitats. The Principal Contractor will utilise appropriate temporary surface protection or supply 
suitable low ground pressure mobile plant to do such work. The mobile plant, location of access 
on to and from sensitive habitats, together with working procedures, must be approved in 
advance by the ECoW and consider the requirements detailed in the Peat Management Plan. 

6.6.6. Storage  

Where material is not required for immediate reinstatement, temporary storage may be required. 
Proposals for storage areas will be agreed with the ECoW prior to works commencing in any 
area. Stripped materials will be stored in appropriately designed and clearly defined separate 
piles.  

In order to reduce the need for storage, reinstatement of soils and turves around infrastructure, 
and in restoration and landscaping works on areas of excavated / disturbed ground, will be 
carried out during the construction phase or as soon as is practical after the completion of the 
works in any one area of the Site. 

To minimise handling and haulage distances, where practicable, excavated material will be 
stored local to the site of excavation and/or local to the end–use site where it is required for re-
profiling purposes.   

All environmental risks (including stockpile instability and increased risk of peat slide) 
associated with temporary side casting and storage of excavated materials will be considered 
prior to excavation works commencing. Mitigation measures to reduce any identified risk will be 
identified and implemented where necessary. For instance, temporary storage locations are to 
be appropriately located and designed to minimise impact to sensitive habitats and species, 
prevent risks from material instability (particularly in areas of peat) and run off into 
watercourses. 

Distinct horizons of soil (subsoil and topsoil) or peat (catotelmic, acrotelmic and turves) will be 
stored in separate stockpiles. A record will be kept for each stockpile based on origin, soil depth 
and habitat type. Stockpiles and storage areas will be formed avoiding excess consolidation 
during placing and with naturally stable side slopes. Stockpiles will be isolated from any surface 
drains and a minimum of 50 m away from watercourses, unless otherwise agreed with the 
ECoW.   

Turves must be stored turf side up and must not be allowed to dry out. During periods of dry 
weather a mobile water bowser may be required for watering of stored turves. The condition of 
stored turves will be monitored by the Principal Contractor and the ECoW.  

Stockpiles of site-won stone material will generally be limited to the borrow pit areas and then 
taken direct to the point of use. Imported stone materials may be stored within the construction 
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compounds or borrow pits and will then be transported and deposited directly at the point of 
use. Therefore track stone will generally not be stockpiled around the Site. 

6.6.7. Vegetation 

Re-profiling will allow for sympathetic restoration of the ground surface and ground profile to 
reduce the visual impact of new infrastructure, facilitate turf establishment and vegetation re-
growth and reduce scour and erosion of bare surfaces prior to vegetation establishment.   

The preferred method for restoration of excavated or disturbed areas is to replicate, where 
practical, the principal grassland, heath and bog communities found within the Site. In order to 
achieve this, as far as is reasonably practical, excavated material horizons (e.g. mineral subsoil, 
topsoil, peat and turves) will be replaced in sequence and depths similar to those recorded prior 
to excavation or similar to the surrounding undisturbed ground at the point of reinstatement.   

Reinstatement of vegetation will be focused on natural regeneration utilising peat or other 
vegetated turves or soils stripped and stored with their intrinsic seed bank. Where there are 
insufficient turves for top dressing, hydro-seeding may be an acceptable method of vegetation 
reinstatement. Re-seeding of any significant areas of bare peat should be undertaken with 
species appropriate to the surrounding peatland.   Proposals for hydro-seeding, including 
specification for seed mixes and application methods, will be agreed with the ECoW and 
relevant external consultees and stakeholders (e.g. EAC, FCS) where appropriate. 

6.6.8. Peat 

An outline PMP has been prepared as part of the suite of documents to support the Section 36 
application for the proposed development (see Appendix 10.5 Volume IV). This plan contains 
best practice measures that should be followed during excavation, temporary storage and 
handling of excavated peat and soil. In the final CEMP, the PMP will be an annex to the ERP.   

Excavation, drainage and general construction activities can have a destabilising influence on 
peat. Design of infrastructure should therefore allow for the delicate and susceptible condition of 
the peat. The PSHRA identified several minor peat slide features during field surveys and it is 
recognised that construction could influence peat stability. To reduce the likelihood of a peat 
slide occurring during construction, the development of an appropriate CMS will be critical to 
ensuring that all parties understand and acknowledge the potential consequences of a peat 
slide. The CMS will include suitable guidance and documentation to ensure poor construction 
practices do not precipitate any instability of peat within the Site.  

The outline PMP states that the majority of peat excavated during construction will be able to be 
used for reinstatement purposes around turbine foundations, crane hardstandings, turning 
heads, tracks and passing places, the substation compound, anemometry mast locations A and 
C and Borrow Pit 3. Where peat is being used for reinstatement / restoration, best practice will 
be followed including ‘Guidelines for Peatland Restoration’ (Peatlands and Uplands Biodiversity 
Delivery Group, 2010) and ‘Developments on Peatland: Guidance on the Assessment of Peat 
Volumes, Reuse of Excavated Peat and the Minimisation of Waste’ (Scottish Renewables and 
SEPA, 2012).  
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6.6.9. Unstable Ground 

Unstable ground is defined as that with insufficient strength in its existing state to support the 
proposed load conditions or to remain in situ for the duration of the construction works. If any 
unstable ground is encountered during access track construction, the geotechnical risk register 
will be updated appropriately and the following procedure shall be adopted:  

 Access track construction in the immediate area of the unstable ground shall cease with 
immediate effect; 

 The Principal Contractor shall immediately consult a suitably qualified and experienced 
geotechnical engineer; and 

 If relocation within approved micrositing allowances of the proposed access track 
alignment is possible and acceptable to the ECoW, without potential for further ground 
instability to occur, then construction may recommence along the newly agreed alignment, 
and any stabilisation / mitigation measures that may be required of the unstable ground 
shall occur in parallel. 

A Peat Slide Hazard and Risk Assessment (PSHRA) report has been prepared as part of the 
suite of documents to support the Section 36 consent application for the proposed development 
(Appendix 10.4 Volume IV of the ES). This report presents a number of mitigation measures to 
reduce the risk of peat slide occurrence. Those actions are generally implemented at detailed 
design or immediately prior to the construction phase when the peat has not yet been impacted 
upon. The outline PMP also provides a number of best practice recommendations which may 
be considered by the contractor when directly handling peat to prevent instability (local and 
slide) of the natural peat and any peat stockpiles.  

6.7. Watercourse Crossings 

6.7.1. Design Philosophy  

Under CAR, all new river, loch and wetland engineering activities, including river crossings and 
culverting for watercourses shown on the Ordnance Survey 1:50,000 scale map, require 
authorisation by SEPA. This may include (depending on the nature of the works) registration 
with or a licence from SEPA. Four of the crossings will be upgrades to existing culverts, whilst 
crossings 3 and 4 will be new constructions that are likely to be in the form of culverts. 

Design of crossings will take into account environmental and engineering considerations. 
Design will consider the overland flow routing in the event of a blockage and will be designed to 
direct flow back into the watercourse downstream of any obstruction.  

All crossings will be designed so as not to impede the flow of water and to allow safe passage 
for wildlife, such as fish, water voles and otters. They will allow the peak flow of the 0.5% 
Annual Exceedance Probability (AEP flow) (1 in 200 year flood) flow event (including an 
allowance for climate change on future rainfall intensities) to be transmitted and will therefore be 
designed not to increase flood risk. 
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 Crossings will be designed for the life of the project with maintenance requirements as low 
as possible; 

 Crossings will be designed to be visually in keeping with the surroundings  

6.7.2. Culverts  

Watercourse crossing culverts will be formed from pre-cast concrete or structured wall plastic. 
Medium to large bottomless culverts will be used where a small piped culvert is not appropriate 
for environmental or capacity reasons. The main advantage of a bottomless culvert over a 
circular culvert is that a more natural stream bed can be reinstated and maintained. The actual 
design of each culvert will be agreed with SEPA at the detailed design stage and will be 
designed and constructed in accordance with SEPA and CIRIA best practice guidance.  

Where closed pipe culverts are utilised, they will be embedded so that the base is at grade with 
the streambed or lower to maintain bed form processes and minimise disruption to wildlife 
migration. The need for ledges to enable the movement of mammals through the pipe will be 
assessed at the detailed design stage and incorporated as necessary. 

Other features of the design of culverts will include: 

 Appropriate sizing so that they do not interfere with the bed of the stream during 
construction, leaving the stream bed in as natural condition as possible;  

 Single culverts  will be used in preference to a series of smaller culverts that may be more 
likely to become blocked with flotsam and create erosion; and 

 Circular culverts will be used in locations where there is no defined watercourse, but there 
is a requirement to maintain an indistinct flow path. 

6.7.3. Construction 

The following will apply to construction of all crossings: 

 Construction will not be undertaken during periods of higher water levels e.g. after 
significant rainfall. This will reduce health and safety risks and also minimise the risk of 
polluting watercourses during construction; 

 Crossings will be constructed in the shortest time possible to minimise disruption to the 
watercourse and surrounding habitat; 

 Granular materials will be used in construction, which will limit the production of surface 
runoff and the direct discharge of sediment into the watercourses. 

 Disruption to banks will be minimised to limit sediment inputs to watercourses. Use of 
cofferdams and over-pumping techniques will be considered if the watercourses to be 
crossed exhibit potential for high flows during the construction period; 

 When installing culverts, care will be taken to ensure that the construction does not pose a 
permanent obstruction to migrating riparian mammals e.g. water voles; 
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 If any fish are found during the construction of any culverts they will be removed from the 
immediate construction site to a place of safety if deemed necessary after consultation with 
the ECoW and relevant fisheries interest; 

 A natural stone headwall will be provided upstream and downstream of culverts to protect 
the road embankment where necessary. Further protection will be provided to the banks 
using soft engineering techniques as much as possible;   

 All crossings will include splash boards and run-off diversion measures to prevent direct 
siltation of watercourses. This is of particular importance for those crossings at the bottom 
of slopes, where significant drainage volumes may occur; and 

 After finishing construction at each location, all waste materials will be collected and 
disposed according to the SWMP. 

6.8. Micrositing 

Micrositing will be carried out where necessary and reasonably practical to:  

 Avoid areas of potential ground instability and unsuitable founding materials;  

 Reduce peat slide risk; 

 Minimise the disturbance of peat and soil and consequent excavation volumes; and  

 Mitigate adverse impacts to watercourses and groundwater, sensitive habitats or species 
and cultural heritage sensitivities.   

If unstable ground (as defined by the Geotechnical Engineer) and other environmental issues 
are encountered (in liaison with the ECoW), construction in the immediate area will cease with 
immediate effect. If micrositing within agreed limits is possible and acceptable then construction 
may recommence along the newly agreed alignment. If micrositing is not possible then 
alternative solutions to address the above issues would need to be found. 

Any micrositing of infrastructure will be undertaken up to 50 m. This will be approved by the 
Developer, ECoW and other specialists such as Geotechnical Engineer and/or Archaeologist. 
Prior to any micrositing, additional peat probing and / or other ground investigation techniques 
will be employed as necessary to inform micrositing requirements. 

Once micrositing, engineering design and final layouts have been agreed onsite, track routes 
and other infrastructure will be pegged out a minimum of 100 m in advance of construction 
operations to the satisfaction of the ECoW.  

6.9. Dewatering of Turbine Foundations and Borrow Pits 

Any excavations beneath the water table will be temporarily dewatered to allow construction of 
the reinforced concrete turbine bases and borrow pits. This is primarily to prevent ground 
instabilities including collapse and uplift caused by the excavation filling up with water but also 
to reduce the potential for deterioration in strength of concrete due to interaction between 
submerged concrete and inflowing groundwater. Where topological conditions allow, the 
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foundation excavation would be designed to be gravity draining. If this is not possible, pumping 
will be required to dewater the excavation. Any dewatering will be temporary and the water 
levels are likely to quickly recover.   

Any dewatering will be undertaken in accordance with CAR. All dewatering would be designed 
in accordance with CIRIA guidance C532 entitled “Control of Water Pollution from Construction 
Sites (2001)”.  Where necessary settlement tanks and systems such as silt busters would be 
used or settlement lagoons constructed. Sediment free water from foundation dewatering 
operations will not be discharged directly or indirectly into a watercourse. It will be discharged 
locally to ground, away from sensitive features and down gradient of the turbine location to 
ensure that there is no significant net loss of recharge of groundwater (especially in relation to 
down gradient GWDTEs). The size and design of the dewatering system would depend on a 
number of factors including: ground conditions; volume of water to be treated (including the 
height of the water table); and the proximity to sensitive features. 

Following detailed design of the dewatering operations, SNH, SEPA and EAC will be consulted 
to confirm the environmental acceptability of any dewatering proposals to be provided in the 
CEMP.  

6.10. Noise and Vibration 

Best practice methods for managing noise impacts on receptors will be adopted and in 
accordance with guidance given in BS 5228: 2009 ‘Code of Practice for noise and vibration 
control on construction and open sites’ as follows: 

 For any particular task, the quietest plant and/or machinery will be used where practicable. 
Where appropriate, plant/machinery must be constructed to meet the requirements of EC 
directives (e.g. Directive 2001/14/EC on noise emission in the environment by equipment 
use outdoors); 

 All equipment will be maintained in good working order and fitted with the appropriate 
silencers, mufflers or acoustic covers where applicable; 

 Stationary noise sources will be sited as far away as possible from noise sensitive 
residential properties;  

 The movement of vehicles to and from the Site will be controlled and employees will be 
supervised to ensure compliance with the noise control measures adopted; 

 Hours of work as outlined in Section 5.2 will be adhered to unless otherwise agreed with 
EAC. This restriction will also apply to the delivery of the majority of materials to the Site, 
with the exception of abnormal loads; and 

 The routing of HGVs and of abnormal loads will be agreed in advance with EAC. This will 
be controlled through the implementation of a Construction Traffic Management Plan 
(CTMP) and through appropriate instruction and control of HGV drivers. Delivery noise 
including that from HGV movements will also be addressed within CTMP.  
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6.11. Dust  

Best practice measures will be adopted during construction to control the generation and 
dispersion of dust such that significant impacts on neighbouring habitats should not occur. The 
hierarchy for mitigation will be: 

1) Prevention; 
2) Suppression; and 
3) Containment. 

Three main areas have potential to generate dust – excavation and earthworks, stockpiling of 
materials and traffic movement. Dust control measures for each of these three areas are 
outlined in Table 6Error! Reference source not found.. The Principal Contractor will be 
responsible for carrying out daily visual inspections to ensure that dust control measures are 
effective. In the event of significant dust generation, the Principal Contractor will immediately 
review their dust control measures. 

Table 6: Dust Mitigation Measures 

Task Mitigation Measures 

Excavation and 
earthworks 

 Working areas will be stripped as required in order to minimise 
exposed areas; 

 During excavation works drop heights will be minimised to control 
the fall of materials reducing dust escape; and 

 Temporary cover may be provided for earthworks if necessary, and 
completed earthworks and other exposed areas will be covered 
with topsoil and re-vegetated as soon as it is practical in order to 
stabilise surfaces. 

Stockpiling of 
materials 

 

 Stockpiles of loose material will exist for the shortest possible time; 

 Material stockpiles will be low mounds without steep sides or sharp 
changes in shape; 

 Wherever possible, stockpiles will be kept securely sheeted; 

 Material stockpiles will be located away from the site boundary, 
sensitive receptors, watercourses and surface drains; 

 Material stockpiles will be sited to account for the predominant 
wind direction and the location of sensitive receptors; and 

 Any long term stockpiles will be seeded or turfed to stabilise 
surfaces. 

Roadworks / 
traffic movements  

 Water bowsers will be available onsite and utilised for dust 
suppression during roadworks / vehicle movements when and 
where required; 

 Daily visual inspections will be undertaken to assess the need for 
use of water bowsers; and 

 Wheel cleaning facilities will be provided close to the access from 
the public road. This will prevent any mud or dust from the Site to 
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Task Mitigation Measures 
be transferred to the public road network. 

6.12. Traffic and Access 

A Construction Traffic Management Plan (CTMP) will be prepared prior to construction which 
will identify to all staff the appropriate and safe routes to and from the Site and will be agreed 
through consultation with EAC.  

With regards to abnormal loads, the following mitigation measures are proposed: 

 Improvements to identified roads and / or junctions on the proposed Turbine Delivery 
Vehicle (TDV) access route detailed within the Abnormal Loads Route Assessment (ALRA) 
Appendix 13.1 Volume IV; 

 All TDV movements will be programmed to take place outside of peak flow hours, where 
practicable, in order to minimise disruption to general traffic flows on the network; 

 A haulier escort or police escort will accompany all TDVs; 

 It will be necessary to stop traffic travelling in the opposite direction in order to allow 
abnormal load vehicles to negotiate specific pinch points on the route, as detailed within 
the ALRA Appendix 13.1 Volume IV; 

 Appropriate warning signs will be used to warn other road users of the presence of TDVs; 
and 

 Discussions with Transport Scotland and East Ayrshire Council will be necessary in order 
to determine traffic management measures for the TDV movements. 

6.13. Vehicle Storage 

Appropriate areas will be provided within the construction compounds to allow staff and visitor 
vehicles to be parked. In addition, appropriate provision will be made for the layover of HGV 
traffic e.g. concrete trucks, to ensure that the adjacent track remains clear and available for use 
at all times. The track design incorporates laydowns and crane hardstandings which from time 
to time may be used to temporarily store vehicles. 

6.14. Temporary Lighting  

Given the proposed size and scope of the proposed development, it is likely that the 
construction timetable will require elements of the works to be undertaken during periods of the 
year when natural daylight is limited. 

Temporary site lighting maybe required for specific activities to ensure safe working conditions, 
but will be carried out within the limits of the permissible working hours (7am to 7pm Monday to 
Friday and 7am to 1pm Saturday). It is intended that the type of lighting will be non-intrusive and 
specifically designed to negate or minimise any affect to local properties and any other sensitive 
or valued environmental features.  
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The artificial lighting may include vehicle and plant headlights, compound lighting, office 
complex lighting and localised floodlights / mobile lighting units. There will be fewer 
requirements for artificial lighting in the summer months when natural lighting will be present 
during normal working hours.  Lighting will be provided to meet the required lighting levels for 
the respective works which are being undertaken, especially where there is plant and machinery 
involved. Any issues identified with regards to limiting the lighting levels, either the lux values, or 
the time / duration of the lighting will be taken into consideration in the detailed CMS. 
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7. Additional Mitigation 
The following section describes the additional mitigation control measures required at the Site 
that are over and above the general construction environmental controls outlined in Section 6.  

7.1. Habitat Management 

During the construction phase, to avoid habitat disturbance outside of the land take areas 
orange mesh tape fencing, or brightly coloured tape will be used to delineate the extent of the 
working areas. Site staff will be briefed during ECoW tool box talks on the use of this tape and 
the need to work inside the marked areas. 

Once consent has been granted for the proposed development a full Habitat Management Plan 
(HMP) will be produced and agreed with EAC, in consultation with SNH and SEPA prior to 
works commencing. At present an Outline Habitat Management Plan (OHMP) has been 
prepared (Appendix 8.5 Volume IV of the ES), which relates to the following key features:  

 Peatland restoration - the restoration of hydrological conditions suitable for blanket mire 
and heath habitat within the 80 m turbine buffers; 

 Widening of river corridors; and 

 Establishment of mixed broadleaved woodland. 

The majority of the habitat management activities outlined in the OHMP will be implemented 
after construction has finished. There will however be some preparatory work done after felling 
is done to prepare areas for the implementation of the above management objectives. Further 
information is available in the OHMP.  

7.2. Birds 

The following measures will be put in place to reduce disturbance and displacement of sensitive 
bird species as identified in Chapter 9: Ornithology: 

 Track construction and upgrade will be scheduled outside of the curlew summer nesting 
period to mitigate impacts to breeding curlew. Other pre-cautionary measures will also be 
implemented including: 

o Grazing control offset from the immediate zone around the access track;  

o Dissuasion techniques employed prior to nest selection along the track route; and 

o Predator control enhanced to reduce nest failure.   

 An experienced site ecologist will monitor construction works to ensure protection zones 
are adhered to and mitigation measures are implemented correctly. 

 Felling should preferentially be undertaken outside the nesting season. However, if works 
do coincide with the nesting season, pre-felling checks will be done (as outlined in 
Section 4.5) and temporary ‘no-go’ areas will be demarcated to protect areas where there 
are ground or tree nesting birds. Buffer distances will be applied as appropriate to 
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individual species and locality (Whitfield et. al. 2008). Felling or vegetation clearance/turf 
stripping that occurs in the breeding season (1 incl. winter tree felling) will be supervised to 
comply with the legal obligations. 

7.3. Common Lizard and Adder 

In order to ensure compliance with the Wildlife and Countryside Act 1981 mitigation will be 
required to reduce the chances of inadvertently killing or injuring individual common lizards and 
adder during construction works. 

Given that large areas of suitable habitat will remain unaffected by the works and given also the 
very large spatial scale of the works, fencing and translocation are not considered appropriate.  
Proposed mitigation therefore involves habitat management and identification of potential 
refugia and hibernacula if present. 

All construction working areas with potentially suitable open habitats for reptiles will initially be 
cut during the active season for reptiles (April to October), under the guidance of the ECoW 
(using e.g. a brush cutter or tractor mounted flail), to reduce the height of vegetation and make it 
less attractive for reptile habitation. The ECoW will move any potential refugia or hibernacula 
from working areas by hand. Working areas would then be kept unsuitable for reptiles through 
regular cutting until construction commences. 

7.4. Otter 

A pre-construction survey for otter will be undertaken, covering all watercourses within 250 m of 
windfarm infrastructure. This survey will be undertaken by a suitably qualified ecologist. The 
survey will aim to identify if presence of otter activity levels continue as monitored during 
baseline surveys within the assessment area and the location of this species. The results of the 
pre-construction survey will inform the need to amend the CEMP to include further mitigation 
with regards to otter in respect of working practices or to consult with SNH if required.   

All potentially dangerous substances or materials within the temporary construction compounds 
will be carefully stored to ensure they could not cause any harm to otters that may enter the 
compound at night. During construction, all excavations greater than 1m depth will either be 
covered at night or designed to include a ramp to allow otters (and other animals) a means of 
escape should they fall in. 

During construction, site speed limits of 15 mph will reduce the likelihood of accidental 
injury/killing of otter by construction traffic.  

7.5. Water Vole 

Preconstruction surveys will be undertaken to identify where water vole are located. The results 
of these surveys will be used to advise on the exact location of the water courses within their 
micrositing allowance. If water vole burrows are found to be present on or close to a proposed 
water crossing, then any proposed work actions will be confirmed with SNH prior to 
implementation. 
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7.6. Protected species 

In the unlikely event that any evidence of protected species within works areas is recorded, e.g. 
evidence of badgers, pine marten, wildcat or red squirrel, a watching brief will be in place. If 
resting places of such species are identified within a 50 m distance from works areas, mitigation 
measures will be developed as appropriate and added to the CEMP.  

7.7. Archaeology 

No mitigation is required for the small modern shepherd / walker’s cairn (A5). For unknown 
assets below 400 m AOD in the area of improved grazing and farmland it is considered that 
there is low to moderate potential for previously unrecorded cultural heritage assets to survive. 
Any construction impacts upon previously unrecorded cultural heritage assets will be mitigated 
through a programme of archaeological works, to be agreed with the WoSAS as archaeological 
advisors to East Ayrshire Council. For unknown assets above 400 m AOD in the area of 
plantation forestry it is also considered that there is low potential for previously unrecorded 
cultural heritage assets. As discussed in Section 4.3, a walkover survey will be of the 
construction footprint will be carried out post-felling. Any potential construction impacts identified 
through this survey will be taken into account and will be mitigated through a programme of 
archaeological works, to be agreed with the WoSAS. This programme will allow for features to 
be recorded appropriately and is likely to comprise a watching brief on ground-breaking works 
with further work being undertaken as appropriate. 

7.8. Noise and Vibration 

The ES has predicted that there will not be significant construction noise impacts at residential 
properties and it is therefore not necessary to develop site specific mitigation measures. 

7.9. Groundwater Dependent Terrestrial Ecosystems (GWDTEs) 

To reduce potential impacts to the eight areas of M6 identified down gradient of proposed 
infrastructure mitigation as identified in Figure 2 of Appendix 10.2 Volume IV will be 
implemented to ensure groundwater regimes are maintained where possible and direct and 
indirect impacts are avoided where possible. These will comprise: 

 Cross track drains where the access track intersects the habitat. 

 Drainage to maintain hydraulic continuity where at risk M6 habitats have been identified 
down gradient of infrastructure. Drainage will be passed through settlement tanks, systems 
such as silt busters or settlement lagoons, as appropriate, to maintain water quality and 
then will be discharged appropriately down gradient to allow water to infiltrate back into the 
ground, thereby maintaining the overall volume of groundwater.  

 During turbine construction, particularly at Turbine 5 and the adjacent hardstanding area, 
any period of dewatering will be minimised by ensuring rapid construction. All dewatering 
will be designed to CAR. 
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8. Monitoring 
The detailed CEMP will ensure that appropriate project monitoring and reporting is in place to 
assist with the discharging of any Section 36 Consent conditions ,. Monitoring will be overseen 
by the suitably qualified, experienced and competent ECoW under the Project Manager who will 
monitor the day-to-day management of the Site, including legal and environmental 
responsibilities, health and safety, and ensure adherence to the CEMP, all approved method 
statements and the planning permission. 

The specific requirements for monitoring will be established prior to the start of construction and 
should build upon the measures indicated in this outline CEMP. Periodic environmental audits 
of the Site will be carried out by a suitably qualified person/organisation appointed jointly by the 
Project Manager and the Site Manager. The purpose of these audits will be to monitor and 
record compliance with the CEMP and to identify any areas of improvement, thereby 
maintaining the highest degree of environmental management of the Site. 

8.1. General 

Monitoring will be carried out throughout the construction phase to ensure all mitigation 
measures put in place are maintained and continue to be effective. This will include: 

 Regular inspection of works areas by the ECoW to ensure compliance with the CEMP; 

 Inspection of works by EAC, as part of an overall construction works inspection 
programme; 

 Regular checks of equipment by the Principal Contractor to identify any oil or fuel leaks to 
confirm the condition of the plant. Records will be kept of all inspections/findings for review 
by the ECoW and for discussion during regular meetings;  and 

 Other monitoring including water quality, habitat and ornithological monitoring, as detailed 
below. 

8.2. Records 

Records will be kept for all initial, final and routine monitoring inspections of the Principal 
Contractor’s mechanical plant and working construction areas, as well as ecological and 
environmental issues. These records will be stored in an agreed location onsite and be 
available for internal and external review as required. Record sheets will detail the date, location 
of inspection, frequency, findings and the appropriate person/s notified and any identified 
actions. 

8.3. Water quality Monitoring 

Prior to construction commencing a survey of major drainage channels and unmapped 
watercourses will be undertaken for all areas within 250 m of any proposed infrastructure. In 
particular, drainage channels / watercourses which are hydraulically connected to mapped 
watercourses within the four main sub-catchments within the Site will be identified.  
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A Water Quality Monitoring Plan (WQMP) will be developed and implemented to monitor 
surface water quality prior to and during construction. A robust baseline of water quality in 
surface watercourses / drainage channels downstream of construction works will be established 
prior to construction commencing.  

The purpose of the WQMP is to: 

 Ensure that the commitments put forward in the ES are fulfilled with regards to identified 
ground and surface water receptors; 

 Provide a specification for monitoring prior to, during and after construction; 

 Provide a record of water quality across the Site that can be compared to rainfall and site 
activities; 

 Provide reassurance that the performance of the pollution prevention procedures installed 
to prevent contamination of the surface watercourses is effective. This will be assessed 
throughout the construction period; and  

 Provide data required to identify any potential pollution incidents, and to inform a structured 
approach to manage and control such incidences. 

The WQMP will outline details for the monitoring of surface watercourses down gradient of 
works areas including watercourse crossings, access tracks, turbine foundations and borrow 
pits and at control sites (up gradient of works areas).  

The WQMP will include: 

 Indicative monitoring locations; 

 Frequency of monitoring prior to, during and after construction; 

 Parameters for field hydrochemistry testing and laboratory analysis; 

 Sampling and analysis protocols; 

 Relevant Environmental Quality Standards (EQS); 

 Responsibilities for monitoring – it is expected that the ECoW will be responsible for daily 
monitoring of watercourses particularly around active works areas. Further monitoring on a 
less frequent basis (i.e. monthly) may be done by an external party; 

 Procedures to be followed in the event of an environmental incident; and 

 Recording and communicating of results. 

8.4. Access Tracks and Watercourse Crossings 

Excavated tracks should be monitored post-construction to ensure that hydrological pathways 
and track integrity have been suitably maintained. To ensure that wheel loads remain at least 
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0.5m from the edge of the geogrid, markers will be laid out, monitored and maintained on the 
track surface to clearly emphasise these boundaries. 

The constriction of channels particularly around watercourse crossings will be minimised by 
regular inspections of crossings for blockages. If any blockages are identified, remedial action 
will be undertaken to reinstate the full capacity of the crossing. 

8.5. Monitoring of Peat  

Excavated peat in the vicinity of crane hardstandings, borrow pits and compounds will require 
long term storage prior to reuse for reinstatement. These areas will be regularly monitored 
especially during wet weather or snowmelt to identify any early signs of peat instability. 
Monitoring will also identify any changes to established drainage patterns, peat saturation levels 
or design assumptions regarding groundwater and drainage. As with peat storage areas, 
monitoring will be particularly important during periods of very wet weather or during snowmelt, 
to identify early signs of peat instability. 
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BS60311981: Code of Practice for Earth Works (BSI, 1981) 

Good Practice Guide for Handing Soils (MAFF, 2000) 

BS 3882:2007: Specification for Topsoil and Requirement for Use (BSI, 2007) 

BS 5228: 2009 ‘Code of Practice for noise and vibration control on construction and open sites’ 
(BSI, 2009) 

Engineering in the Water Environment: Good Practice Guide, Temporary Construction Methods 
(SEPA, 2009) 

Engineering in the Water Environment: Good Practice Guide, Sediment Management (SEPA, 
June 2010) 

Engineering in the Water Environment, Good Practice Guide: Construction of River Crossings, 
First Edition (SEPA, April 2008) 

SEPA Regulatory Method WAT-RM-02: Regulation of Licence-Level Engineering Activities, V5 
(SEPA, February 2013)  

SEPA WAT-SG-26 replacing WAT-PS-06-03 Sediment Management Authorisation V1 (SEPA, 
December 2012) 

SEPA Regulatory Method WAT-RM-02 (Regulation of Engineering Activities) 
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SEPA WAT-SG-26 (Sediment Management) 

Groundwater Protection Policy for Scotland Version 3 (2009) 

Regulatory Position Statement – Developments on Peat (2010) 

Position Statement – Culverting of Watercourses (2006) 

Engineering in the water environment: good practice guide – River crossings (2010) 

Scottish Renewables and SEPA - Developments on peatland: Guidance on the assessment of 
peat volumes, reuse of excavated peat and the minimisation of waste (2012) 

Good Practice During Windfarm Construction, Version 1 (October 2010) 

Guidelines for Onshore and Offshore Windfarms, Health & Safety in the Wind Energy Industry 
Sector (2010) 

Fence Making to Reduce Grouse Collisions, Forestry Commission (December 2012): 
http://www.forestry.gov.uk/PDF/FCTN019.pdf/$FILE/FCTN019.pdf 

Restoration of Degraded Blanket Bog (NEER003) Natural England (May 2013) 

Common Standards Monitoring Guidance for Upland Habitats, Version July 2009.  ISSN 1743-
8160 (JNCC, 2009) 

Code of Practice to Prevent the Spread of Non-Indigenous Flatworms (DEFRA) 

Statement on ‘Ditch Drain Blocking with Plastic Piling Dams’, Scottish Government:  
http://www.scotland.gov.uk/Topics/farmingrural/SRDP/RuralPriorities/Options/WoodlandImprove
mentGran/Ditchdrainblocking 

Planning Advice Note PAN 2/2011: Planning and Archaeology 

Whitfield, D, P., Ruddock, M, & Bullman, R (2008) Expert opinion as a tool for quantifying bird tolerance 
to human disturbance. Biological Conservation.141: 2708-2717. 

DEFRA, Construction code of practice for the sustainable use of soils on construction sites, 2011 
SEPA, ‘The Waste Hierachy’, 
http://www.sepa.org.uk/waste/moving_towards_zero_waste/waste_hierarchy.aspx, viewed 1 October 
2011. 
SNH, ‘Constructed tracks in the Scottish Uplands’, 2013 
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9.2. Abbreviations 

Abbreviation Description 

AEP Annual Exceedance Probability 

BPEO Best Practical Environmental Option 

CAR 
Regulations 

The Controlled Activities (Scotland) Amendment Regulations 2013 

CDM Construction (Design and Management) 2007 Regulations 

CMS Construction Method Statement 

CTMP Construction Traffic Management Plan 

EAC East Ayrshire Council 

ECoW Ecological/Environmental Clerk of Works  

EIA Environmental Impact Assessment 

EIRP Emergency Incident and Response Plan 

ERP Excavation and Reinstatement Plan 

ES Environmental Statement 

EQS Environmental Quality Standards 

EWC European Waste Catalogue 

GWDTE Groundwater Dependent Terrestrial Ecosystem 

HGV Heavy Goods Vehicle 

HMP Habitat Management Plan  



 
Pencloe Windfarm 
Outline Construction Environmental Management Plan 
 
 
 

 

 Page 71 

PENCLOE 
WIND ENERGY LTD 

Abbreviation Description 

LPA Local Planning Authority 

OHMP Outline Habitat Management Plan 

PMP Peat Management Plan 

PPMR Pollution Prevention Measures Register 

PSHRA Peat Slide Hazard and Risk Assessment 

PWS Private Water Supplies 

SDMP Sediment and Drainage Management Plan 

SUDS Sustainable Drainage System 

SWMP Site Waste Management Plan 

TDV Turbine Delivery Vehicle 

WQMP Water Quality Monitoring Plan 
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Appendix 10.8: Sediment and Drainage Control 
Measures  

Construction 
Component 

Mitigation Measures 

Tree-felling  Best forestry working practices will be adopted to reduce soil erosion1 as 
described in the following Forestry Commission documents: 

 Forests and Climate Change, UK Forestry Standard Guidelines, 
2011; 

 The UK Forestry Standard Guidelines – Forests and Climate 
change, 2011; 

 Forests and Soil, UK Forestry Standard Guidelines, 2011 and 

 Forests and Water, UK Forestry Standard Guidelines, 2011. 

 Pre-development tree clearance and extraction will be planned to minimise 
the number of stream and drain crossings required.  Where a watercourse 
crossing is unavoidable, temporary log bridges or pipe crossings will be 
installed to protect the watercourse and minimise the release of sediments. 

 Timber will be stacked in drier areas and outside appropriate buffer zones 
from surface watercourses (20 m for watercourses over 2 m wide and 10 m 
for watercourses less than 2 m wide); 

 Long straight fall-line extraction routes will not be used on any steep slopes 
to prevent the creation of preferential flow paths for sediment laden runoff; 

 The use of tracked vehicles on forestry tracks will be avoided to prevent 
damage and erosion of the track surfaces; 

 Where pre-development tree clearance on soft soils or peat deposits is 
required, an adequate supporting brash mat will be provided and 
maintained to protect the underlying ground form vehicle movements; 

 Local watercourses will be inspected regularly for evidence of 
discolouration or sediment deposition originating from harvesting sites.  
Any pollution sources will be traced and appropriate remedial measures 
put in place to prevent further pollution; 

 Brash will be stored away from watercourses to prevent organic pollution; 
and 

 Re-planting of trees will occur as soon as possible. 

Watercourse 
crossings 

 Buffer strips will be provided on sections of track adjacent to watercourse 
crossings. These will consist of an area of vegetated land of at least 6 m 
wide between the top of the bank of the watercourse and the nearest 
works. 

 Any impacts from the construction of crossings on watercourses will be 
lessened by minimising disruption to channel banks. The use of 
cofferdams and over-pumping will be considered if watercourses exhibit 

                                                   
1 Under these measures it is envisaged that sediment erosion and entrainment in runoff can be 
controlled at least to a level comparable with existing rates of erosion occurring beneath the forest 
canopy. 
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Construction 
Component 

Mitigation Measures 

potential for high flows during the construction period.  
 Watercourse crossing culverts will be embedded so that the base is at 

grade with the streambed or lower to maintain bed form processes and 
minimise erosion. 

 Bund and embankment features will be incorporated into the banks of 
watercourses and drainage channels, especially those adjacent to 
crossings, to prevent track runoff from directly entering watercourses. 

 Pipe culverts used for cross drainage will be long enough so that road fill 
does not extend beyond the end of a culvert. Cross drain culverted pipes 
will be constructed at grades at least 2% more than the ditch grade and 
angled 30 to 45 degrees cross-track to improve inlet efficiency. Check 
dams will be installed immediately above a cross drain inlet and silt traps at 
the inlet and outlet points to prevent blockage of the pipe due to silt build 
up as well as erosion and undercutting at the ends of the culverted pipes.  

Access Tracks  Access tracks will be designed with a slight camber to encourage runoff to 
adjacent trackside drains, which will be provided to control runoff from 
construction areas especially during heavy rainfall events.  

 Trackside drainage will comprise infiltration trenches with check dams 
which will be unlined to allow the standing water to infiltrate back into the 
ground.  

 Any excavated soil / peat to be used in the construction of access tracks 
(e.g. to dress the sides of the track once backfilled) will be temporarily 
placed on the furthest side away from any identified watercourse or 
existing drainage channel. 

 Routine maintenance of tracks will be undertaken to reduce the likelihood 
of sediment being generated from the tracks. 

 Cross drains will be installed as small pipes at regular intervals under the 
access track surface to reduce flow volume within the main upslope drain 
and to reduce loading on any particular discharge point thus maintaining, 
as far as possible, normal surface water and shallow groundwater flows.. 
The frequency of cross drains will increase in areas where higher flows are 
anticipated such as: steeper gradients, in areas of high surface flow (e.g. 
flushes in bog areas, areas of groundwater dependent terrestrial 
ecosystems (GWDTE)), where bank seepages are noted and where any 
historical land drains are intercepted. Each cross drain will have a silt trap 
at each end, large enough on the lower side to hold pollution prevention 
absorbent booms. 

Excavation areas 
including turbine and 
control building 
foundations 

 Silt fences will be provided at the toe of any significant areas where 
excavated material is stored. 

 The area of exposed bare ground will be minimised through measures 
such as not undertaking excavations significantly in advance of 
construction, particularly for linear elements of the project such as access 
tracks. 

 All stockpiles of material will be located and battered so as to limit 
instability and erosion. They will be located at least 50 m away from 
surface watercourses and provided with impermeable mats (plastic 
sheeting) to cover mounded excavated material and open excavations 
during periods of heavy rainfall. These areas would be monitored during 
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Construction 
Component 

Mitigation Measures 

rainfall events and additional mitigation such as straw bales and silt fences 
put in place if there is potential for leaching to down gradient surface 
watercourses or existing drainage channels.  

 Cut-off drains will be utilised to ensure that overland flow from stockpiles 
does not reach surface watercourses (and will be designed not to act as 
preferential migration pathways). 

 If dewatering of foundations is required, any water will be pumped out and 
passed to a settling lagoon to allow suspended sediment to settle. Treated 
water will be passed either to a nearby drainage channel or will be 
discharged through an area of vegetated ground designated for drainage 
and landscaped accordingly, allowing seepage into the ground.   

 Following the completion of earthworks in a certain area, seeding and re-
vegetating of soil will begin as soon as possible. 

Temporary 
construction 
compounds 

 Surface water runoff areas around the temporary construction compounds 
will be further managed by the use of crushed and compacted granular 
stone in the foundations. This will allow water to infiltrate the foundations, 
thereby largely maintaining existing runoff regimes from the area. 

Borrow pits  Surface water runoff will be managed in a similar way to that in the 
construction of turbine foundations: clean surface water flows will be 
diverted around borrow pits via cut off drains. The purpose of this is to both 
prevent inflow from drainage channels into borrow pits and to prevent any 
turbid runoff from entering the surface watercourses and drainage 
channels. 

 Temporary bunds will be placed around the borrow pit areas to contain 
contaminated surface water runoff. 

 All interception bunds and drainage ditches will be fully reinstated once 
extraction from the borrow pit is completed. 

Cable trenches  Where possible, trenches will be dug during dry weather conditions. 

 To prevent open cable trenches from forming preferential flow pathways 
resulting in erosion, impermeable barriers will be placed at intervals along 
each trench to slow down any water flowing through them and allow 
sediment to be captured.   

 Once the cables have been laid, the trenches will be backfilled with 
retained excavated material as quickly as possible and marked with buried 
safety warning tape. The original vegetation will then be reinstated by 
replacing turves, topsoil or subsoil layers. 

General site 
activities 

 A wheel washing facility will be located adjacent to the site entrance, at 
least 50 m from the nearest watercourse. This facility will comprise an 
impermeable bunded area enabling wash water to be collected and stored 
in a tank where it will either be treated and tested prior to discharge in 
accordance with the terms of a discharge license or disposed of offsite. 
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