
 

 

 

 

 

 

 

 

 

 

 Low Drumclog Wind Farm 

Hydrology, Hydrogeology and Geology 

 

 

for 

CleanEarth Energy 

 

Fluid Environmental Consulting Ltd   

108/15 Great Junction Street, Edinburgh, EH6 5LD  

Tel: 07725 033 725  dsaunders@fluidec.com 

Registration No. SC385700

mailto:dsaunders@fluidec.com


 

i 

 

 

Low Drumclog Wind Farm 

Hydrology, Hydrogeology and Geology 

November 2021 

 

 

 

 

 

 

 

 

 

 

 

Prepared by : Fluid Environmental Consulting Ltd 

For : CleanEarth Energy  

Author : Duncan Saunders 

Signature: 
 

 

Fluid Environmental Consulting Ltd   

108/15 Great Junction Street, 

Edinburgh,  

EH6 5LD  

Tel:  07725 033 725  

dsaunders@fluidec.com 

 

Clean Earth Energy 

Unit 2A, Bess Park Road 

Trenant Industrial Estate, 

Wadebridge 

Tel: 0800 975 5635 

enquires@cleanearthenergy.com  

 

mailto:dsaunders@fluidec.com
mailto:enquires@cleanearthenergy.com


 

ii 

 

 

Table of Contents 

9.0 Hydrology, Hydrogeology and Geology 1 

9.1 Introduction and Scope 1 

9.2 Methodology 2 

9.3 Assessment Criteria 2 

9.4 Legislation, Guidelines and Policy 6 

9.4.1 Guidelines 7 

9.5 Consultation 8 

9.6 Desk Study 9 

9.7 Site Visits and Field Work 10 

9.8 Existing Environment 10 

9.8.1 Topography 10 

9.8.2 Land Cover and Land Use 11 

9.8.3 Meteorological Summary 11 

9.8.4 Geomorphology 11 

9.8.5 Soils 12 

9.8.6 Geology 13 

9.8.7 Hydrogeology 14 

9.8.8 Hydrology 14 

9.8.9 Private and Public Water Supplies and Abstractions 16 

9.8.10 Designated Sites 16 

9.8.11 Potential GWDTEs 16 

9.9 General Site Conceptualisation 16 

9.10 Site Sensitivities and Possible Hydrological, Hydrogeological and   
Geological Effects 17 

9.10.1 Site Sensitivities 17 

9.11 Hydrological and Peat Constraints 17 

9.12 Potential Effects 18 

9.13 Best Practice and Standard Mitigation Methods 21 

9.14 Assessment of Magnitude of Potential Effects 21 

9.14.1 Turbines and Crane Hardstandings 21 

9.14.2 Access and Site Tracks 22 

9.14.3 Watercourse Crossings 23 

9.14.4 Other Infrastructure 26 

9.15 Assessment of Significance of Effect 27 

9.15.1 Project Assumptions 27 

9.15.2 Construction Phase 27 

9.15.3 Operational Phase 32 

9.15.4 Decommissioning Phase 33 

9.16 Mitigation 33 

9.16.1 Peat Management 33 



 

iii 

 

 

9.16.2 Peat Slide 33 

9.17 Residual Effects 33 

9.17.1 Peat Management 33 

9.17.2 Peat Slide Risk 34 

9.18 References 35 

 

Figures 

Figure 9.1 Hydrological Features Map 

Figure 9.2 Scottish National Soil Map 

Figure 9.3 Scottish Natural Heritage Peatland and Carbon Mapping 2016 

Figure 9.4 Superficial Geology 

Figure 9.5 Bedrock Geology 

Figure 9.6 Water Features Map 

Figure 9.7 Interpreted Peat Depth Contour Map 

Figure 9.8 Peat Reuse and Storage Areas 

 

Appendices 

Appendix H – 9.1  Peat Survey Report 

Appendix H – 9.2 Outline Peat Management Plan (PMP) 

Appendix H – 9.3 Peat Slide Hazard Risk Assessment (PLHRA) 

Appendix H – 9.4 Drainage Ditch Blocking Survey Report 

 



 

Low Drumclog Wind Farm – Hydrology, Hydrogeology and Geology 
Fluid Environmental Consulting Ltd   

Page 1 of 40 
 

9.0 Hydrology, Hydrogeology and Geology 

9.1 Introduction and Scope 

This chapter has been undertaken by Fluid Environmental Consulting (Fluid) and assesses the 

potential hydrogeological, hydrological and geological impacts of the proposed development at 

Low Drumclog, approximately 7km southwest of the village of Strathaven, South Lanarkshire, 

Scotland.  The turbines and associated infrastructure are located to the northwest of the A71 

public road (Figure 9.1).  

This report presents the current environmental setting (baseline) for the related environmental 

topics. Desktop and site-based surveys, including peat surveys, have been carried out to 

inspect and identify the relevant hydrogeological, hydrological and geological features.  

The assessment identifies the potential effects of the scheme and assesses the significance of 

these effects based on the magnitude of the effect and the sensitivity of the receptor(s). Impacts 

are assessed based on the risk of: sedimentation and erosion; pollution; alteration of natural 

drainage patterns, runoff volumes and rates; flood risk; and alteration of the geological 

environment through the disturbance of peat. Mitigation, management and monitoring 

measures are then discussed and the residual effects relevant to geology, hydrology and 

hydrogeology determined.  

The proposed development comprises of three wind turbines, a borrow pit and associated 

access track (Figure 9.1). Access to the site would be off a minor unnamed public road. The 

proposed infrastructure footprint is approximately 58,000m2. Aggregate for the construction will 

be sourced from the onsite borrow pits.  

The study area encompasses the whole of the development area and a wider area essentially 

related to the surface water catchments connected to the site. This chapter does not include 

the potential geological, hydrogeological and hydrological effects of the transport access route 

or any grid connection.  

Within this chapter the planning application boundary, within which all infrastructure is to be 

located, is referred to as the ‘development area’ and the full extent of the study area is referred 

to as the ‘site’. 

Further detail on the current project description is provided in Chapter 2 of the Environmental 

Statement. 
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9.2 Methodology 

The assessment has been undertaken primarily using a qualitative assessment based on 

professional judgement and statutory and general guidance, but also a quantitative assessment 

using site specific data in terms of peat depth and hydrology.  It incorporates:  

• a review of the relevant legislation, guidelines and policy;  

• a desk study to identify any existing information;  

• site visits to confirm information obtained through the desk study and the extent 

and characteristics of peatland habitat; 

• definition of the likely effects of the project on the hydrological, hydrogeological and 

geological environment; 

• assessment of the likely significance (as described in the EIA regulations) of those 

effects based on the sensitivity of the receiving environment and the likely 

magnitude of the effect; 

• discussion of the proposed mitigation measures to reduce or remove any 

significant effect; and  

• determination of the residual effects of the development subsequent to the 

implementation of the recommended mitigation measures. 

9.3 Assessment Criteria 

The significance of any impacts of the proposed development on baseline conditions is 

assessed as part of the impact assessment in this chapter. The combination of the sensitivity 

of the receptor and the magnitude of the potential effect combine to determine the significance 

of that impact. 

There are no published guidelines or criteria for assessing and evaluating effects on hydrology, 

hydrogeology, geology or soil within the context of an EIA.  The assessment will be based on 

a methodology derived from generic EIA regulation guidance, IEMA guidance and SNH 

publication Environmental Impact Assessment Handbook Version 5 April 2018. The 

methodology is also based upon relevant SEPA guidance including Assigning Groundwater 

Assessment Criteria for Pollutant Inputs (SEPA 2010). The methodology sets a list of criteria 

for evaluating the environmental effects, as follows: 

• The type of effect (i.e. whether it is positive, negative, neutral or uncertain); 

• The probability of the effect occurring based on the scale of certain, likely, or 

unlikely; 

• Sensitivity criteria are based on both the likely effect on a receptor due to a 

particular activity, as well as the importance of the resource under consideration or 

designated value of the receptor (e.g. an area of international significance has a 

higher value and therefore higher sensitivity than other areas of lower status).  The 

sensitivity criteria used for this site are presented in Table 9.1. The sensitivity of a 
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receptor is its ability to absorb the anticipated impact without perceptible change 

resulting.  

• The magnitude of the potential effect criteria is presented in Table 9.2.  The 

magnitude is of potential effect in relation to the resource that has been evaluated, 

quantified using the scale high, medium or low and included the consideration of 

timing, scale, size and duration of a potential impact.  

The sensitivity and magnitude of potential effect criteria described in this section were 

considered appropriate for the conditions and environments prevailing at the proposed Low 

Drumclog wind farm site. 

Sensitivity criteria are based on both the likely effect on a receptor due to a particular activity, 

as well as the designated value of the receptor (e.g. an area of international significance has a 

higher value and therefore higher sensitivity than other area of lower status).  The sensitivity 

criteria used for this site are presented in Table 9.1. The magnitude of potential effect criteria 

is presented in Table 9.2. 

 

Table 9.1 Sensitivity Criteria 

Sensitivity of 
Environment 

Definition 

Very High Environment is very sensitive and would respond in a major way to impacts. 

Private water supply abstraction for human or stock consumption (surface water 
or groundwater). 

Public drinking water supply abstraction (surface water or groundwater). 

Surface water classified under the Water Framework Directive (WFD) as ‘high’ 
(or equivalent older chemical or biological monitoring designation). 

Groundwater classified under the WFD as ‘good’. 

Watercourse designated under the Freshwater Fish Directive, or known to have 
fish spawning grounds. 

Groundwater vulnerability to pollution class 5. 

Internationally or nationally designated sites (e.g. Ramsar, SPA, SAC, SSSI, 
National Nature Reserves, Marine Nature Reserves). 

Habitats listed in Regional Biodiversity Action Plans or Annex I habitats. 

Internationally important species.  

Very deep peat (>2.0m depth). 

High Environment is sensitive and would respond in a moderate way to impacts. 

Private water supply abstraction not for human or stock consumption (surface 
water or groundwater). 

Public non-drinking water supply abstraction (surface water or groundwater). 

Surface water classified under the WFD as ‘good’ (or equivalent older chemical 
or biological monitoring designation). 

Watercourse known to support important fishery population. 

Groundwater vulnerability to pollution class 4. 

Sites designated at a regional level. 

Other water dependent habitats 

Deep (>1.0m depth) or shallow (0.5m to 1.0m depth) unmodified peat. 
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Sensitivity of 
Environment 

Definition 

Medium Environment is not very sensitive and responds in a minimum way to impacts. 

Surface water classified under the WFD as ‘moderate’ (or equivalent older 
chemical or biological monitoring designation). 

Sites designated at a local level. 

Groundwater vulnerability to pollution class 3 or 2. 

Deep (>1.0m depth) or shallow (0.5m to 1.0m depth) modified peat  

Low Environment is not sensitive and responds in a negligible way to impacts. 

Surface water classified under the WFD as ‘poor or bad’ (or equivalent older 
chemical or biological monitoring designation). 

Groundwater classified under the WFD as ‘poor’. 

Groundwater vulnerability to pollution class 1. 

No private or public supply abstractions (surface water or groundwater). 

No designated fisheries. 

Table 9.2 Magnitude of Potential Effect Criteria 

Magnitude of 
Potential 
Effects 

Definition 

Very High Impact resulting in loss of feature or use. 

Fundamental (long-term or permanent) changes to surface water, groundwater 
and geology (in terms of quantity, quality and morphology). 

High Impact resulting in integrity of feature or use being impacted, or loss of part of 
feature or use. 

Substantial but non-fundamental and short to medium term changes to the 
surface water, groundwater and geology (in terms of quantity, quality and 
morphology). 

Medium Impact on feature or use. 

Detectable but non-substantial and temporary changes to the surface water, 
groundwater and geology (in terms of quantity, quality and morphology). 

Low Impact but of insufficient magnitude to affect feature or use. 

No perceptible changes to the surface water, groundwater and geology (in terms 
of quantity, quality and morphology). 

 

The combination of the sensitivity and magnitude of potential effect combine to provide a matrix 

categorisation of significance (major, moderate, minor and negligible).  These are presented in 

Table 9.3. 

Table 9.3 Significance Matrix 

Magnitude of 
Potential 

Effect 

Sensitivity 

Very High High Medium Low 

Very High Major Major Major Moderate 

High Major Major Moderate Minor 

Medium Moderate Moderate Minor Minor 

Low Minor/moderate Minor Minor Negligible 
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To assess the likely impacts of the proposed development it is considered that best practice 

techniques are standard. The levels of significance determined therefore assume these 

practices will be implemented and that only those that result in a Major or Moderate significance 

are considered to require additional management or mitigation. These standards are in 

accordance with EIA regulations; however, it should be recognised that the tables are a guide 

and that professional judgement must also be used in the assessment. 
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9.4 Legislation, Guidelines and Policy 

In regard to hydrology, management of water-borne pollution and protection of natural heritage 

areas, the Scottish Environment Protection Agency (SEPA) have statutory obligations in terms 

of the management and control of pollution into water resources in Scotland. Where careful 

design has avoided sensitive receptors, it would be reasonable to assume that the adoption of 

the SEPA’s Best Practice Guidelines will, in general, prevent pollution to acceptable standards 

and make the majority of any ‘significant’ effects unlikely.  Specific mitigation measures may be 

required in certain areas or at certain times of the site development.  

There is a range of environmental legislation that any development must adhere to throughout 

the development life cycle. Key legislative drivers relating to the water environment which have 

been considered within this assessment are listed below: 

• Control of Pollution Act 1974; 

• Environmental Protection Act 1990; 

• Environment Act 1995; 

• Groundwater Regulations 1998 

• Water Framework Directive 2000/60/EC (WFD) 2000; 

• Groundwater Directive 80/68/EEC; 

• Groundwater Daughter Directive 2006/118/EC; 

• Water Environment and Water Services (Scotland) Act (WEWS Act) 2003; 

• Water Environment (Controlled Activities) (Scotland) Regulations 2011 (as 

amended in 2018 (CAR); 

• The Environmental Liability (Scotland) Regulations 2009; 

• The Water Intended for Human Consumption (Private Supplies) (Scotland) 

Regulations 2017 (amends and revokes The Private Water Supplies (Scotland) 

Regulations 2006); 

• The Public Water Supplies (Scotland) Amendment Regulations 2017 (amends the 

Public Water Supplies (Scotland) Regulations 2014; 

• Flood Prevention and Land Drainage (Scotland) Act 1997; 

• The Flood Risk Management (Scotland) Act 2009; 

• The Waste Management Licensing (Scotland) Regulations 2011, and 

• The Town and Country Planning (Environmental Impact Assessment) (Scotland) 

Regulations 2017. 

 

 

 

 

 

http://www.legislation.gov.uk/ssi/2017/282/note/made
http://www.legislation.gov.uk/ssi/2017/282/note/made
http://www.legislation.gov.uk/ssi/2017/281/made
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The Water Framework Directive (WFD) has been implemented in Scotland through the Water 

Environment and Water Services (Scotland) Act 2003 (WEWs Act) and the Water Environment 

(Controlled Activities) (Scotland) Regulations 2011 (as amended in 2018) (CAR). The primary 

objective of the Directive is for all surface and coastal water bodies to achieve good chemical 

and ecological status, and ground water bodies to achieve good quantitative and chemical 

status, by 2021, 2027 or later specific dates. This requires assessment of a much wider set of 

water quality parameters than have previously been used. SEPA have published River Basin 

Management Plans (RBMPs) which detail the current and target status of water bodies, and 

the means of achieving these targets (as last assessed in 2008 and 2014).  

9.4.1 Guidelines 

A review plan for the Pollution Prevention Guidelines (PPGs) is currently underway by Natural 

Resources Wales (NRW), the Northern Ireland Environment Agency (NIEA) and the Scottish 

Environment Protection Agency (SEPA), replacing them with a replacement guidance series: 

Guidance for Pollution Prevention (GPPs). GPPs provide environmental good practice 

guidance for the whole of the UK, and environmental regulatory guidance directly to Northern 

Ireland, Scotland and Wales only. 

The Pollution Prevention Guidelines and Guidance for Pollution Prevention, include the 

documents referred to below, which are the principal documents used for guidance on 

preventing contamination of surface water from construction activities. Those relevant to this 

proposed development include: 

• PPG1: General guide to the prevention of pollution (EA, SEPA & EHSNI, 2013);  

• GPP2: Above ground oil storage tanks (EA, SEPA & EHSNI, January 2018);  

• GPP5: Works and maintenance in or near water (EA, SEPA & EHSNI, January 

2017);  

• PPG6: Working at construction and demolition sites (EA, SEPA & EHSNI, 2012);  

• GPP8: Safe storage and disposal of used oils (EA, SEPA & EHSNI, July 2017);  

• GPP21: Pollution incidence response planning (EA, SEPA & EHSNI, 2017); and 

SEPA Guidelines 

• Managing River Habitats for Fisheries, 2002. 

• Indicative River & Coastal Flood Map (Scotland) January 2014, updated April 2018. 

• Regulatory Position Statement – Developments on peat, 2010. 

• Temporary Construction Methods, WAT-SG-29, 2009. 

• Flood Risk and Planning Briefing Note, 2014. 

• The role of SEPA in natural flood risk management, 2009. 

• Technical flood risk guidance for stakeholders, version 10 July 2018. 

• Land Use Planning System Guidance Note 4 (LUPS GU4) - Planning guidance on 

on-shore windfarm developments, SEPA, September 2017. 



 

Low Drumclog Wind Farm – Hydrology, Hydrogeology and Geology 
Fluid Environmental Consulting Ltd   

Page 8 of 40 
 

• Land Use Planning System Guidance Note 31 (LUPS-GU31), SEPA 2014 - 

Guidance on Assessing the Impacts of Development Proposals on Groundwater 

Abstractions and Groundwater Dependent Terrestrial Ecosystems.  

• The Water Environment (Controlled Activities) (Scotland) Regulations 2011 as 

amended in 2018 - A practical guide. 

• River Crossings, Engineering in the water environment: good practice guide, 2010. 

• The River Basin Planning Strategy for the Scotland River Basin District. 

Other Relevant Planning Policy and Guidance  

• Control of water pollution from constructions sites. Guidance for consultants and 

contractors C532 (CIRIA, 2001). 

• Environmental good practice on site C650 (CIRIA, 2005). 

• Control of water pollution from linear construction projects: technical guidance 

C648 (CIRIA, 2006). 

• SUDS Manual C697 (CIRIA, 697). 

• Good practice during windfarm construction (Scottish Renewables, SNH, SEPA & 

Forestry Commission Scotland, 4th Edition 2019). 

• Planning Advice Note 61: Planning and SUDS, 2001. 

• Planning Advice Note 79: Water and Drainage, 2006. 

• Scottish Planning Policy 2010. 

• Draft Code of Practice for the sustainable use of soils on construction sites, 

DEFRA. 

• Good practice guide for handling soil, DEFRA (MAFF 2000). 

• A Handbook of Environmental Impact Assessment, SNH, 5th Edition, 2018. 

• Design Guidance on River Crossings and Migratory Fish, Scottish Executive, 2000. 

• Peatland Survey. Guidance on Developments on Peatland. Scottish Government, 

Scottish Natural Heritage, SEPA 2017. 

• Peat Landslide Hazard and Risk Assessments: Best Practice Guide for Proposed 

Electricity Generation Developments, Scottish Executive, Second Edition, 2017. 

• SNH Carbon and Peatland Map (2016). 

9.5 Consultation 

A scoping response was received from South Lanarkshire Council on 23 September 2019 

requesting pertinent information on hydrology, hydrogeology, geology and peat.  
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9.6 Desk Study 

The assessment was predominantly based on a desk study.  The desk study involved collating 

and assessing the relevant information from a number of sources, as listed in Table 9.5. 

Table 9.5 Summary of Information Source for Desk Based Study 

Topic Source of Data and Information 

Climate 

Rainfall 

Meteorological Office website (accessed August, 2021): 
https://www.metoffice.gov.uk/services/data 

Topography 

Elevation, Relief 

Ordnance Survey Mapping 

Google Maps aerial images  

Geology 

Solid and Drift 

British Geological Survey Geology mapping Hamilton Sheet 23W 
Solid Geology 1:50,000scale (1995). 

British Geological Survey Geology mapping Hamilton Sheet 23W 
Drift Geology 1:50,000scale (1993). 

British Geological Society Geological Mapping and Interactive 
Map and Boreholes database 
http://www.bgs.ac.uk/discoveringGeology/geologyOfBritain/viewe
r.html 

Soil  Scotland’s Soils website http://www.soils-scotland.gov.uk/ 

SNH Carbon and Peatland Map 2016. 

The James Hutton Institute Soil Information For Scottish Soils 
http://sifss.hutton.ac.uk/SSKIB_Stats.php 

Groundwater 

 

SEPA - published sources on their website (www.sepa.org.uk) 

SEPA Water Environment Hub Interactive Map for Water 
Framework Directive classifications (accessed August, 2021): 
https://www.sepa.org.uk/data-visualisation/water-environment-
hub/ 

Hydrogeological Map of Scotland (Scale 1:625,000) (Institute of 
Geological Sciences, 1988) 

Scottish Aquifer and Groundwater Properties (BGS, 2008). 

A GIS of aquifer productivity in Scotland explanatory notes (BGS, 
2004). 

https://www.metoffice.gov.uk/services/data
http://www.soils-scotland.gov.uk/
http://www.sepa.org.uk/
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Topic Source of Data and Information 

Surface Water 

River Flow, Surface Water 
Features, Flood Risk, Water 
Quality, Recreational Waters 
and Fisheries 

Centre for Ecology and Hydrology (CEH): National River Flow 
Archive (NRFA) website for river flow data (accessed September, 
2019 http://www.ceh.ac.uk/data/nrfa/data/search.html); 

SEPA Water Environment Hub Interactive Map for Water 
Framework Directive classifications (accessed August, 2021): 
https://www.sepa.org.uk/data-visualisation/water-environment-
hub/ 

SEPA - Consultation and published sources on their website 
(www.sepa.org.uk) 

SEPA Indicative River and Coastal Flood Map (accessed 
October 2018) http://map.sepa.org.uk/floodmap/map.htm 

Scotland Drinking Water Protected Area for surface water, 
Scottish Government Website Maps 

Designated Areas Multi-Agency Geographic Information for the Countryside 
(MAGIC) website http://magic.defra.gov.uk/ 

 

9.7 Site Visits and Field Work 

Two rounds of depth of penetration (peat) probing were completed across the site in November 

2020 and May/June 2021. Probing was undertaken in a 100m grid across part of the site and 

at potential turbine and crane hardstanding areas in a 10m grid along with additional probing in 

buffer zones and other potential development areas on a 20m grid. Access tracks were probed 

at 50m intervals with 10m, 30m and 50m offset probes either side. This resulted in a total of 

2,321 depth probes and 18 cores to verify the probe depth (Appendix H - 9.1 Peat Survey 

Report). During this visit observations and photographs of potential watercourse crossings were 

completed.  

A further visit was completed in August 2021 to identify and categorise the artificial drainage 

across the site. 

9.8 Existing Environment 

The following section describes the baseline hydrological, hydrogeological and geological 

conditions contained within and surrounding the project site. This includes the physical 

characteristics as well as designated water bodies, water dependent habitats, their quality and 

their use.   

The hydrological context of the site is shown in Figure 9.1 Hydrological Features. 

9.8.1 Topography 

The turbines and associated hardstandings of the proposed development are located on a 

gentle east to southeast facing slope on the north side of the Coldwakning Burn and the two 

borrow pits and construction compound are located to the south of the Coldwakining Burn on 

more moderate east facing slopes. The access track from the A71 public road commences at 

about 195m AOD following a southeastern spur to the windfarm infrastructure. The proposed 

development area is bounded to the north by forestry (Figure 9.6). The ground slopes down 

from an elevation of 265m AOD in the west of the site to 195m AOD at the A71 public road.  

http://www.ceh.ac.uk/data/nrfa/data/search.html
http://www.sepa.org.uk/
http://magic.defra.gov.uk/
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9.8.2 Land Cover and Land Use 

The land cover is predominately drained blanket bog which grades to wet modified bog in the 

east and west. There are no peat cuttings or quarries within the site which is used for rough 

grazing. There is no forestry within the site boundary.  

9.8.3 Meteorological Summary 

The Met Office average annual rainfall map of the UK indicates that the site is within an area of 

1,250mm to 1,500mm rainfall per year. This is moderate rainfall for the UK.  

The Saughall met office weather station is only 5km southwest of the site and at a very similar 

elevation and therefore provides a useful data set. Average annual data for the period from 

1981 to 2020 is 1,387.2mm with the wettest months with the following relevant data: 

Table 9.6  Rainfall data 

Month Rainfall (mm) Days of rainfall >1mm (days) 

January 150.4 18.7 

February 107.8 14.4 

March 119.9 15.5 

April 76.0 12.9 

May 73.8 12.3 

June 77.8 12.3 

July 94.8 13.5 

August 117.2 14.5 

September 126.2 14.7 

October 157.3 17.8 

November 140.8 16.7 

December 145.4 16.6 

Total 1,387.2 mm 179.8 

 

9.8.4 Geomorphology 

The peat landslide hazard risk assessment (Appendix H - 9.3) presents a summary of the 

geomorphology and ground instability of the site and states that ‘The centre of the site 

comprises a network of largely recovered former gullies, very soft underfoot and with ample 

Sphagnum spp. and soft. The intervening areas of peat lie slightly higher and are relatively 

competent underfoot. The recovered gully network drains outwards, primarily to the south 

towards Coldwakning Burn, but also east along a single large gully which joins a field drain that 
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passes north of Hallfield. Hummock and hollow macro-topography is present between the 

recovered gullies in the centre of the site, with a largely planar and featureless surface 

elsewhere (where artificial drainage dominates).   

There was no evidence of instability on satellite imagery, nor on the ground during walkover, 

with an absence of pipes, cracks and compression features.’ 

9.8.5 Soils 

The distribution of soils over the site is generally controlled by the underlying geology, the 

topography and the drainage regime. The northern half of the site is shown to be underlain by 

deep blanket peat and surrounded by mineral gleys which extend south to the A71 public road 

(Appendix H - Figure 9.2). 

The SNH Carbon and Peatland Map 2016 (Appendix H - Figure 9.3) shows further 

classifications of peat types. The site contains Class 1 Peat Soils with peatland vegetation. This 

Class 1 classification means the soils are nationally important and carbon-rich, contain deep 

peat and are a priority peatland habitat. The north of the site and some other small areas are 

classified as Class 5 peat which is defined as: soil information takes precedence over 

vegetation, No peatland habitat. These classifications are not consistent with either the habitat 

mapping or the peat depth probing.  

The remainder of the site comprises of mineral soil.  

Peat 

The peat probing and peat coring investigation further confirmed the peat distribution, peat 

depth, peat characteristics and underlying geological conditions. 

The spatial occurrence and depth distribution of peat across the site has been examined 

extensively based on Guidance on Developments on Peatland (2017): Site Surveys SNH, 

SEPA, Scottish Government and The James Hutton Institute.  

Of the 2,321 locations probed a total of 504 probes (21.7%) recorded depths of 0.5m or less 

(no peat), 101 probes (4.4%) recorded depths of penetration between >0.5m and 1.0m (peat) 

and 1,816 probes (73.9%) recorded depths of penetration >1.0m (deep peat) (Table 9.7). 

Table 9.7  Depth of Penetration Distribution 

Depth Range (m) Number of Probes Percentage of Probes 

0 to 0.5 (no peat) 504 21.7% 

>0. 5 – 1.0 101 4.4% 

>1.0 – 1.5 75 3.2% 

>1.5 – 2.0 86 3.7% 

>2.0 – 2.5 101 4.4% 

>2.5 – 3.0   309 13.3% 

>3.0 – 4.0 496 21.4% 

>4.0 – 5.0 141 6.1% 

>5.0 – 6.0  162 7.0% 



 

Low Drumclog Wind Farm – Hydrology, Hydrogeology and Geology 
Fluid Environmental Consulting Ltd   

Page 13 of 40 
 

Depth Range (m) Number of Probes Percentage of Probes 

>6.0 – 7.0 192 8.3% 

>7.0 154 6.6% 

Total 2,321 100% 

 

The survey has confirmed: 

• Peat is present up to 7.8m depth, although may be higher as a number of probes did 

not reach total depth, based on 2,321 depth of penetration probes and 18 cores. 

• 16 cores out of 18 identified peat (organic rich soil greater than 0.5m in depth) to be 

present. 

• Acrotelm thickness ranges from 0.10m to 0.25m with an average depth of 0.19 cm. 

• The coring results have verified the depth of penetration probing to be representative 

of peat depth for the majority of locations.  

Appendix H - Figures 9.7 shows the peat depth distribution across the site. 

9.8.6 Geology 

Digital solid and drift geological maps were sourced from the British Geological Survey Digimap 

(1:50,000 scale) website and reviewed to provide geological information on the proposed 

development site. 

Drift Geology 

The drift geology mapping shows that most of the northern part of the site is covered in peat 

with some glacial till at the margins and in the southeast. A small section of alluvium is present 

along the channel of the Coldwakning Burn at the location of the watercourse crossing and 

glaciofluvial deposits are present in the far southeast of the site along the A71 public road.  

The superficial geology is show on Figure 9.4. 

Solid Geology 

The BGS map shows that the underlying solid geology where all the main infrastructure is 

located overlies the Clyde Plateau Volcanic Formation, which comprises of macro porphyritic 

olivine-basalt, basaltic hawaiite and hawaiite (unclassed), BM micro porphyritic olivine-basalt, 

basaltic hawaiite and hawaiite of Markle type. This is essentially volcanic lavas formed 

approximately 299 to 323 million years ago in the Lower Carboniferous Period. The southern 

part of the site overlies the Kirkwood Formation, essentially extrusive volcanic deposits that 

were later reworked as sedimentary rocks, and the Lower Limestone Formation, both 

formations were formed in the Carboniferous Period.  

The solid geology is presented on Figure 9.5. 
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Structural Geology 

There is an unnamed geological fault shown on the 1:50,000 geological mapping running 

approximately parallel and offset to the north of the Coldwakning Burn in a WNW to ESE 

direction with the downthrow on the southern side. It intersects turbine 2. 

Another geological fault is shown running almost E-W however this dips shallowly as the 

limestone to the south is a thin layer overliying the Kirkwood Formation.    

The geological fault locations are shown in Figure 9.5. 

Quarries and Mining 

There are no known quarries, pits or mines within the site or immediate vicinity.  

9.8.7 Hydrogeology 

The British Geological Survey online map 1:625,000 scale assesses the area as having a low 

productivity aquifer with small amounts of groundwater in the near surface weathered zone and 

secondary fractures.  

The glaciofluvial deposits along the river channels may permit some free groundwater flow in 

limited quantities. The glacial till over much of the site forms an aquitard with limited potential 

for providing a pathway to the underlying bedrock, although sand and gravel lens within this 

heterogeneous material may be home to some perched aquifers.  

The overlying peat does also not have a high permeability but may be capable of transporting 

significant flow during heavy rainfall through local subsurface water courses. 

The SEPA water and environment hub website indicates that the groundwater at the site is 

considered to be part of the Strathaven groundwater body (ID:150587) which covers 109.5km2 

in area. It is classified as having a Good overall quality. 

9.8.8 Hydrology 

Water Features 

The proposed development lies within the Avon Water catchment which flows northeast to join 

the River Clyde at Motherwell. Turbine 2 and 3, the borrow pits and the construction compound 

lie within the Coldwakning Burn subcatchment  which discharges to the Avon Water to the east 

of the site. Turbine 1 and a small section of track lie within the Hall Burn subcatchment which 

discharges to the Coldwakning Burn just before the confluence with the Avon Water. The 

access track to the southeast of the construction compound to the A70 public road is located 

within the catchment of an unnamed burn which also discharges to the Avon Water.  

The Coldwakning Burn is a slightly incised minor watercourse and along with a very short 

(<100m) section of the Hall Burn and a short section of an unnamed tributary to the Avon Water 

are the only water features shown on 1:50,000 Ordnance Survey mapping within the site 

boundary.  

There are numerous artificial drains on the site which are presented on Figure 9.6. 
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River Flows 

There are no flow records for the watercourses on the site as all the catchments on the site are 

less than 10km2 in area. The Avon Water does have available flow archives available on 

SEPA’s Water Level website or the Centre of Ecology and Hydrology National River Flow 

Archive (NRFA) website however this location and other on the River Clyde are substantial 

distances (>16km) downstream of the site. 

The closest flow monitoring station is the gauged NRFA daily flow monitoring station 84014 – 

Avon Water at Fairholm, approximately 16 km to the northeast of the site. Here the mean flow 

is 7.9m3/s, although in a five percent exceedance event this could rise to 31m3/s. 

A combination of the impermeable geology and the numerous drainage channels could result 

in a slightly flashy response in the watercourses, however the shallow gradients on site and 

small catchment area likely reduce the likelihood of this. The Coldwakning Burn may therefore 

respond to rainfall resulting in minor flood conditions however volumes are likely to be small 

due to the small catchment extent. Base flows in the watercourses are unlikely to dry up as the 

peatlands will sustain them due to steady seepage from the low permeability deposits. 

Flooding 

The proposed development infrastructure is not located within or in close proximity to a SEPA 

flood risk area. No properties (receptors) in the vicinity of the site have been identified at risk of 

flooding based on SEPA’s mapping. SEPA mapping does not include any mapping of 

catchments of less than 3km2 and as such there may be potential for some minor localised 

flooding to occur around the smaller watercourses and drainage ditches across the site, 

particularly in confluence areas with other small drains and watercourses. 

Watercourse and Drain Crossings 

A single upgraded watercourse crossing, as shown on either the 1:50,000 scale or 1:25,000 

scale Ordnance survey maps, will be constructed on site as shown on Figure 9.6 and detailed 

in section 9.14.3. 

There are a number of other drainage ditches or very minor channels that will occasionally 

transmit water that intersect the track as shown on Figure 9.6. Culverts will be installed to allow 

any surface flows to pass without interruption by the floating track.  

Water Quality  

SEPA has introduced water monitoring and classification systems that will provide the data to 

support the aim of the WFD (2000/60/EC) so that pressures on water bodies are identified and 

targets set to improve them. 

The classification system covers all rivers, lochs, transitional, coastal and groundwater bodies, 

and is based on an ecological classification system with five quality classes (High, Good, 

Moderate, Poor and Bad).  The classification system has been devised following EU and UK 

guidance and is underpinned by a range of biological quality elements, supported by 

measurements of chemistry, hydrology (changes to levels and flows) and morphology (changes 

to the shape and function of water bodies). Small water bodies (rivers with <10km² catchment, 

lochs <0.5km²) are not classified under the WFD and, therefore, do not have target objectives 
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under the River Basin Management Plan.  SEPA’s interactive Water Environment Hub was 

consulted to identify the status of the waters within and adjacent to the study area.  

Neither the Coldwakning Burn or Hall Burn are listed on the SEPA water classification hub. The 

section of the Avon Water where both discharge is classified as Moderate overall status (in 

2018) with some improvement in condition over the previous 12 years of records.  

9.8.9 Private and Public Water Supplies and Abstractions 

Public Water Supply 

There are no public water abstractions on or within 2km of the site boundary.  

The site is located in a Drinking Water Protection Zone for surface water.  

Private Water Supplies 

There are no known private water abstraction sources or infrastructure within the site with all 

properties potentially hydrologically connected to the site having been confirmed as on mains. 

These are therefore scoped out of the assessment.  

9.8.10 Designated Sites 

There are no internationally and nationally important designated sites within or adjacent to the 

proposed development and none with any hydrological or hydrogeological connection.  

9.8.11 Potential GWDTEs 

Based on the hydrogeological regime of the site being underlain by a low productivity bedrock 

aquifer, the overlying low permeability peat and glacial till and the fast runoff rate due the 

numerous artificial and natural drains, all but two of the potential groundwater dependent 

terrestrial ecosystems (GWDTEs) are not considered to be groundwater dependent. The 

potential GWDTEs are considered to be rainfall fed and any groundwater present is likely to be 

shallow, limited to the weathered zone or fractures and have short residence times. The only 

two areas considered to be groundwater dependent are located over 1km to the west of any 

site infrastructure and upgradient as discussed within the Ecology chapter. These are therefore 

scoped out of the assessment. 

The design of the infrastructure has therefore avoided GWDTEs, however it is noted that 

several wet communities require to be crossed by the access track. These communities grow 

on ground that is subject to periodic inundation or where there are near-surface flows. Prior to 

construction, the footprint of the wind farm will be walked by the ECoW with the site engineer 

and those wet communities will be identified so that appropriate crossings can be designed and 

installed to manage these inundated areas and surface water flows. 

9.9   General Site Conceptualisation 

The site is characterised by low permeability superficial deposits (peat and glacial till) over a 

low permeability bedrock. The low permeability of both the superficial deposits and the low 

permeability of the bedrock will allow limited infiltration of rainfall and therefore runoff rates will 

be moderate, given the gentle gradient of the site and number of drainage channels.  
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9.10 Site Sensitivities and Possible Hydrological, Hydrogeological and   
Geological Effects 

9.10.1 Site Sensitivities 

The assessment of significance of effects is based on the magnitude and sensitivity criteria 

described above. Sensitive receptors identified for the site are: 

• Surface watercourses, the Coldwakning Burn, Hall Burn and the Avon Water;  

• The drinking water protected area, and 

• Peat in terms of volume and resource, peatland habitat is considered under 

ecology. 

Based on the assessment criteria defined in Table 9.1, a summary of the site sensitivities is 

presented in Table 9.8. 

Table 9.8 Hydrologically Sensitive Receptors 

Hydrologically & Geologically 
Sensitive Receptors 

Sensitivity Rationale/Designations 

Terrestrial Very Deep (>2.0m) 
peat 

Very High Guidance on Developments on Peatland - 
Site Surveys 

Deep (>1.0m) or 
Shallow (>0.5m to 
1.0m) Unmodified 
Peat  

High 

Deep (>1.0m) or 
Shallow (>0.5m to 
1.0m) Modified Peat 

Medium 

Groundwater Shallow 
Groundwater 

Medium Maintains water dependent habitats and peat 
saturation 

Deep Groundwater Low Limited resource and no identified dependent 
users 

Surface 
Watercourses 
and 
waterbodies 

Coldwakning Burn, 
Halls Burn and 
Avon Water 

High Within drinking water protected zone 

  

 

9.11   Hydrological and Peat Constraints 

From the design phase, wherever possible, all proposed development infrastructure has been 

sited with an objective to maintain at least a 50m ‘buffer zone’ between turbine locations and 

natural main watercourses and to avoid unmodified and deep peatland where possible taking 

into account other constraints.  
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During the detailed design and construction phase, sections of track will be surveyed and micro-

sited to optimise the distance from water features and minimise peat disturbance. 

9.12   Potential Effects 

This section describes the potential effects of the proposal based upon an assessment of the 

activities which will occur during the construction, operation and decommissioning phases of 

the proposed development, in relation to the sensitive areas of the site, prior to mitigation and 

management, and assuming that best practise methods are employed. The purpose of this 

assessment is to identify key areas of concern where specific mitigation and management 

measures are required. 

Possible hydrological, hydrogeological and geological effects resulting from the construction, 

operation and decommissioning of the proposed development are related to five main factors:  

Erosion and Sediment Transport – Unmanaged erosion/sediment deposition and suspended 

solids generated from ground disturbance and new infrastructure could travel directly by surface 

run-off or cause modification to stream channel morphology, with resulting smothering of 

habitats/effect on both terrestrial and aquatic flora and fauna, especially fish. Unacceptable 

levels of sediment could also affect water abstracted for drinking supply. This could result from: 

  

• slides of incorrectly stored excavated materials; 

• Direct disturbance of the banks and bed of watercourses during watercourse 

crossing construction, repair and/or upgrade works or during cable installation 

within the watercourse bed;  

• Pumping of standing water required for dewatering of excavations such as turbine 

bases, borrow pits or as required for drainage management purposes;  

• Runoff from exposed ground, excavations and material stockpiles (aggregate and 

excavated/overburden peat and soil), cable trenches and tracks;  

• Runoff from tracks, bridges and culverts crossings at watercourse and drain 

crossings;  

• Runoff from recently reinstated areas (road verges, borrow pits etc); and 

• Movement of stockpiled material. 

 

Potential Polluting events affecting Groundwater and Surface Water Quality – 

Oil/Fuel/Chemical pollution (from for instance, accidental spillage or incorrect transport or 

storage during concrete preparation and refuelling procedures, or from leaching of concrete 

from turbine bases and installations) could affect both terrestrial and aquatic flora and fauna 

and also on human activities such as water abstracted for drinking supply. These could include: 

 

• Cement wash out areas, storage areas and other areas where cement grout or 

concrete is being applied;  

• Plant washing and vehicle wheel wash areas;  

• Fuel and chemical storage/refuelling areas;  

• Leaking/vandalised plant and equipment; and  
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• Sewage and waste water from any construction compound or permanent control 

building amenities that may be developed.  

 

Alteration of Natural Drainage Patterns/Runoff Volumes and Rates – Any alteration of 

natural drainage could disturb natural surface and subsurface water flows to either water 

dependent habitats or to water supply abstraction points, unless properly managed. Tracks and 

other hardstand areas could provide new preferential pathways and interfere with the retention 

of flows within catchments. Inappropriate water crossings could result in blockages and 

flooding, with the potential to exacerbate erosion. Storage of peat or other excavated material 

in inappropriate locations could result in an alteration to water flows and in an increase in peat 

slide risk in hazard prone areas. 

 

 

Increase in the Magnitude or Frequency of Flood Events – the alteration of areas on 

floodplains may result in flood waters extending further or deeper elsewhere and/or increase 

the frequency of such events. This could result in risk to human life/health, damage to 

infrastructure, devaluing of land and change to ecological systems; and 

 

Alteration of the geological environment – The excavation of the subsoil required to build 

the site infrastructure such as turbine bases and access roads and will result in an alteration of 

the geological environment; in particular any underlying peat may be removed and will need to 

be managed appropriately.  

The potential effects of the proposed development are summarised below in Table 9.9. It is 

noted that the effects listed in Table 9.9 are only potential and their inclusion does not 

necessarily indicate that they will occur. 

Table 9.9 Summary of potential effects on hydrology/hydrogeology and peatlands 
arising from wind farm developments  

Potential 
Receptors 

Activities and Potential Effects 

Construction Phase Operation Phase Decommissioning 
Phase 

Surface water 
hydrology and 
channel 
morphology 

  

Works next to or near 
watercourses 

• change in flow 
velocities 

• increased erosion and 
subsequent changes in 
bed and bank stability 

• increased flood risk 

Use of vehicles and 
machinery 

• increase in surface 
runoff from soil 
compaction  

• run off from access 
roads 

Use of vehicles and 
machinery to remove 
turbines and 
associated 
infrastructure  

• temporary increase in 
surface runoff from soil 
compaction 

 Use of vehicles and 
machinery 

• increase in surface 
runoff from soil 
compaction 

Site drainage 

• rapid transfer of 
rainwater to 
watercourses via 
drains  

 

 

 Earthworks 

• increased 
sedimentation of 
watercourses 
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Potential 
Receptors 

Activities and Potential Effects 

Construction Phase Operation Phase Decommissioning 
Phase 

Surface water 
quality 

Earthworks 

• pollution from 
suspended material  

• disturbance of 
contaminated soil and 
subsequent pollution of 
water courses 

Materials 
management  

• pollution from 
maintenance work 
spills or leaks of fuel 
or oil 

Use of vehicles and 
machinery to remove 
turbines and 
associated 
infrastructure  

• contamination from 
spills or leaks of fuel or 
oil 

 Materials management 

• pollution from spills or 
leaks of fuel, oil and 
construction material  

Use of machinery  

• sediment-loading of 
watercourses 

 

 

Groundwater 
hydrology 

Earthworks and site 
drainage 

• reduction in water table 

• changes to 
groundwater 
distribution and flow 

Physical presence of 
turbine foundations 

• possible minimal 
alteration of 
groundwater flow 

Physical presence of 
turbine foundations 

• possible minimal 
alteration of 
groundwater flow 

 

Groundwater 
quality 

Earthworks and site 
drainage 

• disturbance of 
contaminated soil and 
subsequent pollution of 
watercourses and/or 
groundwater potentially 
effecting dependent 
ecosystems 

Materials 
management 

• contamination from 
spills or leaks of fuel 
and oil 

 

 

Use of vehicles and 
machinery to remove 
turbines and 
associated 
infrastructure  

• contamination from 
spills or leaks of fuel or 
oil 

 

 Materials management 

• Pollution from spills or 
leaks of fuel, oil and 
construction material  

  

Geological 
Environment 

Earthworks and site 
drainage 

• reduction in water table 
resulting in the drying 
out of peat 

• excavation and 
removal of peat 

Site drainage 

• Continued dewatering 
of peat 

 

Site drainage 

• Continued dewatering 
of peat 

 

(Summarised from Environment Agency (2002) Scoping Guidelines on the Environmental 

Impact Assessment (EIA) of Projects. Environment Agency (EA), Bristol) 

During the development and lifetime of the proposed development there will be some activities 

which, if not properly managed, would have the potential to lead to significant effects on the 

surface and groundwater environment.  

The main construction activities are described in Chapter 2 of the Environmental Statement 

and the site layout subsequently shown in Figure 1. 
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9.13   Best Practice and Standard Mitigation Methods 

It is assumed that best practice techniques will be employed as standard at the Low Drumclog 

Wind Farm site during the construction and operation of the proposed development. These 

techniques have been assumed when completing the risk assessment and are considered the 

standard that will be applied and are not considered as mitigation. Mitigation measures are over 

and above these standards and will be specific to the source-pathway-receptor identified at 

risk. 

9.14   Assessment of Magnitude of Potential Effects 

The following tables describe those elements of the proposal with the main potential for effects 

on hydrology, hydrogeology and geology, including hydrological/hydrogeological effects on 

peat. A magnitude of potential effect has been assigned to these based on their location and 

activity. This magnitude of potential effect takes into account the best practice and standard 

mitigation methods.  

9.14.1 Turbines and Crane Hardstandings 

The relevant elements are: 

• Three wind turbine which will be excavated and associated crane hardstanding and 

laydown area which will be floated (Table 9.10). 

 

The total area of all three turbine and hardstanding areas is 11,019m2 comprised of 924 m2 for 

the turbine foundation and 2,749 m2 for the crane hardstanding and laydown areas.  

 

Table 9.10 Inventory of turbine and crane hardstanding locations and their associated 
magnitude of potential effect of causing sedimentation, pollution, alteration of natural 
water flows, excavation of peat and changes to peat hydrology 

Turbine Location Description Magnitude 

Turbine 
1 

NGR  

263136 

641040 

 

Gradient: shallow. 

Water feature proximity: just over 50m from 
a minor tributary to Halls Burn marked on 
the OS 1:50,000 map and within an area of 
extensive artificial drains 

Flooding: all infrastructure is outside of the 
Maximum extent of the SEPA flood risk area 

Average peat depth: ~6m at turbine base. 
Volume of 5,850m3 of peat will be 
excavated. 

Peat Slide Risk: Very low susceptibility for 
bog burst 

Other sensitivities:  

No potential GWDTEs at turbine or crane 
pad footprint or on site.  

Within drinking water protected area 

 

Low for water drainage 
disturbance  

Low for water quality: shallow 
gradient to watercourse   

High for peat disturbance as 
on deep peat. 

Low for peat slide risk 

Low for groundwater 
disturbance 

Low for GWDTE 

Low for geology 
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Turbine Location Description Magnitude 

Turbine 
2 

NGR  

262952  

640478 

Gradient: shallow. 

Water feature proximity: just over 50m from 
the Coldwakning Burn marked on the OS 
1:50,000 map  

Flooding: all infrastructure is outside of the 
Maximum extent of the SEPA flood risk area 

Average peat depth: ~2.4m at turbine base. 
Volume of 1,318m3 of peat will be 
excavated. 

Peat Slide Risk: Moderate susceptibility for 
bog burst 

Other sensitivities:  

No potential GWDTEs at turbine or crane 
pad footprint or on site.  

Within drinking water protected area 

 

 

Low for water drainage 
disturbance 

Low for water quality     

High for peat disturbance as 
on deep peat. 

Medium for peat slide risk 

Low for groundwater 
disturbance 

Low for GWDTE 

Low for geology 

Turbine 
3 

NGR  

262653  

640813 

Gradient: shallow. 

Water feature proximity: ~200m from the 
Coldwakning Burn marked on the OS 
1:50,000 map  

Flooding: all infrastructure is outside of the 
Maximum extent of the SEPA flood risk area 

Average peat depth: ~3.4m at turbine base. 
Volume of 3,203m3 of peat will be 
excavated. 

Peat Slide Risk: Part of the crane 
hardstanding has a moderate susceptibility 
for bog burst 

Other sensitivities:  

No potential GWDTEs at turbine or crane 
pad footprint or on site.  

Within drinking water protected area 

 

Low for water drainage 
disturbance  

Low for water quality: shallow 
gradient to watercourse   

High for peat disturbance as 
on deep peat. 

Medium  for peat slide risk 

Low for groundwater 
disturbance 

Low for GWDTE 

Low for geology 

 

9.14.2 Access and Site Tracks 

The relevant elements are: 

• 4,120m of site tracks with one access point from the A71 public road resulting in 

24,700m2 of land take. 

Table 9.11 Inventory of track sections and their associated Magnitude of Potential Effect 
of causing sedimentation, pollution, alteration of natural water flows, excavation of peat 
and changes to peat hydrology 
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Track Description Magnitude 

New track 
from the 
public road to 
turbines – all 
three 
excavated 
sections 

Track: Excavated 

Gradient: Shallow to moderate (some sections are 
up to 5%, however these are not near 
watercourses) 

Watercourse proximity: >50m from 1:50,000 
Ordnance Survey watercourses, except where 
crossing the Coldwakning Burn.  

Peat Occurrence: No peat. 

Peat Slide Risk:  No peat therefore very low 
susceptibility 

Sensitivities:  

No potential GWDTEs along track footprint or on 
site.  

Within drinking water protected area 

Low for water quality  

Low for drainage alteration 

Low for peat disturbance 

Low for peat slide risk 

Low for shallow groundwater 
disturbance 

Low for GWDTE  

Low for geology 

All floated 
track 

Track: Floated 

Gradient: Shallow (less than 3%) 

Watercourse proximity: >50m from 1:50,000 
Ordnance Survey watercourses, except on the very 
edge of the headwaters of the unnamed Avon 
Water tributary. 

Peat Occurrence: Ranging from 0.5m to >7.0m. All 
track on peat will be floated. 

Peat Slide Risk: Some sections of Moderate 
susceptibility to bog burst  

Sensitivities:  

No potential GWDTEs along track footprint or on 
site.  

Within drinking water protected area 

Low for water quality due to 
proximity of watercourse and 
low gradient 

Low for drainage alteration 

Low for peat as track will be 
floated. 

Medium for peat slide risk 

Low for shallow groundwater 
disturbance 

Low for GWDTE  

Low for geology 

 

9.14.3 Watercourse Crossings 

A single crossing of a 1:50,000 Ordnance Survey main watercourse, the Coldwakning Burn, is 

required on site. This crossing will be constructed using a clear span structure across the 

channel at the location shown on Figure 9.6. The watercourse in this location is less than 2m 

in width however it sits within a wider flood channel of about 4m width.  

There are also eight (8) other minor watercourse crossings or drains that have been mapped 

along the route. These are not shown on either the 1:50,000 or 1:25,000 Ordnance Survey 

mapping but will require crossing structures to be installed. In addition, there are other minor 

channels or drains generally associated with the dense drainage areas on site that will 

occasionally transmit water that intersect the track. Culverts will be installed to allow any surface 

flows to pass without interruption by the floating track. 

Table 9.12 Watercourse crossings 

Location 
and Number 

Description Photographic record 

Main Watercourse Crossings 
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Location 
and Number 

Description Photographic record 

1 

NGR  

263202 
640261 

Main channel 0.9m wide 
and 0.5m deep with wider 
area of floodplain.  

Rock and gravel 
substrate with 
silt/alluvium bank sides.  

 

 

Minor Watercourse and Drain Crossings 

1 

NGR  

263509 
639878 

Partly overgrown channel 
with gritty silt as substrate 
and trickle of water.  

Poorly defined channel 
between about 1.5m and 
3m wide and 1.1m high to 
top of bank.  

The access track may run 
alongside this channel 
rather than cross it.  

 

2 

NGR  

263432 
639893 

Partly overgrown eroded 
channel with rock and grit 
at bottom with silt/ 
alluvium on the sides. 

Poorly defined channel up 
to 8m wide and 1.5m to 
top of bank.  

The access track may run 
alongside this channel 
rather than cross it. 
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Location 
and Number 

Description Photographic record 

3 

NGR 

263315 
639943 

Overgrown channel with 
silt at the base and a 0.3m 
wide plastic pipe coming 
from the direction of the 
road. 

Channel is up to 2m wide 
and a maximum of 0.5m 
deep.  

 

4 

NGR 

263301 
639946 

Partly overgrown muddy 
channel, silty substrate. 

Channel is about 1m wide 
and a maximum of 0.4m 
deep. 

 

5 

NGR 

263166 
639973 

Overgrown channel, Silty 
peaty substrate.  

Channel is about 1.5m 
wide and a maximum of 
0.4m deep.  

 

6 

NGR 

262942 
640502 

Overgrown drain with 
peat as substrate. 

Channel is about 1.5m 
wide and up to 0.7m 
deep. 
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Location 
and Number 

Description Photographic record 

7 

NGR 

262790 
640575 

Overgrown channel, peat 
as substrate.  

Channel is up to 2m wide 
and up to 0.4m deep 

 

8 

NGR 

262758 
640623 

Spagnum pool channel 

Channel is about 1m wide 
and 0.25m deep.  

 

 

In Scotland, works in, over or under a watercourse or works altering or repairing any structure 

in, over or under a watercourse must be authorised by SEPA through the Controlled Activities 

Regulations. SEPA will be notified where required and the appropriate GBR, authorisations or 

licences will be applied for. 

The magnitude of the watercourse crossing construction and operation will be Low if 

watercourse crossing design and construction adhere to best practice guidance.  

9.14.4 Other Infrastructure 

The relevant elements are: 

• Two borrow pits alongside the access track on the south side of the Coldwakning 

Burn resulting in 16,211m2 of land take; and 

• A construction compound of 5,925 m2. 

Table 9.13 Inventory of other infrastructure and their associated Magnitude of Potential 
Effect of causing sedimentation, pollution, alteration of natural water flows, excavation 
of peat and changes to peat hydrology 
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Infrastructure Description Magnitude 

Borrow Pit 1 Borrow Pit: Excavated 

Gradient: Shallow (less than 4%) 

Watercourse proximity: >50m from 1:50,000 
Ordnance Survey watercourses.  

Peat Occurrence: No peat. 

Peat Slide Risk: No peat therefore very low 
susceptibility for bog burst  

Sensitivities:  

No potential GWDTEs along track footprint or on 
site.  

Within drinking water protected area 

Low for water quality  

Low for drainage alteration 

Low for peat disturbance 

Low for peat slide risk 

Low for shallow groundwater 
disturbance 

Low for GWDTE  

Low for geology 

Borrow Pit 2 Borrow Pit: Excavated 

Gradient: Shallow (less than 4%) 

Watercourse proximity: >50m from 1:50,000 
Ordnance Survey watercourses.  

Peat Occurrence: No peat. 

Peat Slide Risk: No peat therefore very low 
susceptibility for bog burst  

Sensitivities:  

No potential GWDTEs along track footprint or on 
site.  

Within drinking water protected area 

Low for water quality  

Low for drainage alteration 

Low for peat disturbance 

Low for peat slide risk 

Low for shallow groundwater 
disturbance 

Low for GWDTE  

Low for geology 

Construction 
Compound 

Construction Compound: Excavated 

Gradient: Moderate (~5%) 

Watercourse proximity: >50m from 1:50,000 
Ordnance Survey watercourses.  

Peat Occurrence: No peat. 

Peat Slide Risk: No peat therefore very low 
susceptibility for bog burst  

Sensitivities:  

No potential GWDTEs along track footprint or on 
site.  

Within drinking water protected area 

Low for water quality  

Low for drainage alteration 

Low for peat disturbance 

Low for peat slide risk  

Low for shallow groundwater 
disturbance 

Low for GWDTE  

Low for geology 

 
9.15   Assessment of Significance of Effect 

9.15.1  Project Assumptions 

The assessment of effect significance has been undertaken based on the assessment of 

baseline conditions across the site, review of the ecology chapter and best practice techniques.  

9.15.2 Construction Phase 

Erosion / Sedimentation 

One general potential effect of construction of site infrastructure, turbines and tracks, 

dewatering of turbine foundations and passive road drainage, is disturbance to soils and a 

consequent rise in the sediment loads observed in rivers and streams. Potential effects may 

occur from the following:  
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• construction of ~1,940m of excavated track which may result in the deposition of 

material where it may run off to drainage channels and watercourses. Vegetation 

will also be covered with sediment which will reduce natural filtration capacity; 

• construction of ~2,180m of floated track which may also result in the transport of 

sediment to drainage channels and watercourses or cover vegetation;   

• the construction of a watercourse crossings may increase the potential for runoff 

of silt and debris; 

• removal and stockpiling of material for the turbine foundation base, which could 

result in increased silt run-off; 

• dewatering of shallow groundwater and direct rainfall into excavations (potentially 

containing silt and other debris), which may result in transportation of fine 

sediments into watercourses. This would be compounded by increased movement 

over and around these disturbed environments;   

• extreme rainfall events which could result in the overflowing of existing on-site 

drainage and resulting erosion and sediment transport, as well as the potential 

failure of pollution prevention measures to operate under high runoff flow 

conditions;  

• vehicle movements around the site transporting silt off site; and   

• rock, topsoil, peat storage and reuse. 

 

Effect Assessment 

Following the methodology in Table 9.3, the significance of effect has been determined by 

considering the magnitude of predicted effect (determined in Tables 9.10, 9.11 and 9.13) and 

the sensitivity of the receptor (Table 9.1). 

Infrastructure within the site has been located over 50m from main watercourses, except one 

very short section of track and where the track crosses the Coldwakning Burn. The 

infrastructure is generally on land of shallow gradient and outside of the predicted extent of the 

floodplain. There is one turbine area (T2) that is close to a steeper gradient. The borrow pits 

and construction compounds are not near watercourses and the borrow pits will act as sumps 

so there will be no outflow of water and any dewatered fluids will be managed and discharged 

appropriately. The infrastructure areas have therefore been assessed with a Low magnitude of 

causing erosion/sedimentation that may result in sediment discharging to watercourses and 

effecting the water quality of the Coldwakning Burn, Halls Burn and Avon Water catchments.  

The sensitivity of the watercourses are High as they are part of a drinking water protection 

area. The combination of the magnitude of potential effects due to sedimentation of the nearby 

watercourses due to construction of site infrastructure using best practice techniques are Low 

for the site which equate to a Minor significance of effect.  

On the basis that the single main watercourse crossing will be subject to assessment and 

consent and is, along with the other minor crossings, of small size and shallow gradient, the 

magnitude of potential effect, and potential effects of stream crossing design in causing erosion 
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and sedimentation, using best practice techniques, is assessed as Low. The watercourse 

crossing is at a High sensitivity location, so the overall significance of effect is Minor.  

Trenches (~1m in depth) will be dug for the laying of electrical cables linking the turbine to the 

grid connection. Where trenches are constructed on slopes the flow of water could lead to the 

erosion of soils. The removal of material and stockpiling could also lead to sedimentation of the 

local watercourses which have a High sensitivity. However, standard cabling practice includes 

the rapid excavation and re-instatement of cables, thus there will be no exposed trench to allow 

for water flow causing erosion or sedimentation. Based on use of best practice cable 

installation, the magnitude of any potential effect of sediments due to erosion is assessed as a 

maximum of Low so the overall significance of effect is Minor.  

Water management will be by the use of diversion ditches around the structures to prevent 

water entry into open foundation bases. However, some dewatering is still likely to be required. 

Dewatering fluids will be directed into surface silt traps and discharged via settlement ponds 

and other sediment control structures onto surrounding vegetation to reduce the effect of 

dewatering and to avoid the sedimentation of High sensitivity watercourses. The magnitude of 

any potential effect of disposal of dewatering fluids is assessed as Low, thus the overall 

significance of effect is Minor.  

In summary and based on the effect significance criteria developed in regard to hydrology for 

the potential effects on geology, surface water and groundwater, the likely effect from erosion 

and sedimentation, using best practice techniques, is mostly assessed as Low. The 

infrastructure will result in an overall significance of effect of Minor.  

Pollution  

Pollution of watercourses could potentially occur through the following pathways: 

• Oil and chemical spills from: 

o Oil leakages during vehicle movements or when on standby; 

o Refuelling areas; and/or 

o Chemical/fuel storage areas. 

• Leakage of cement powder or liquid concrete during pouring. Concrete is a highly 

alkali (high pH) and changes in the pH balance could affect the water quality and 

the species that depend on baseline conditions. 

• Improper management of on-site waste. 

There will be no oil filled cables running across the site. 

Effect Assessment  

Even taking into account the application of best practice there is still a small risk of potential 

fuel spillage on site due to the number of vehicles and potential leaks or accidents. The 

magnitude of effect of a fuel/oil or chemical spillage is Low/Medium. However, the sensitivity 

of on-site receptors is assessed as being High for the local watercourses. Therefore, the likely 

significance of effect on surface water from pollution is mostly assessed as Minor/Moderate. 
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Alteration to Natural Drainage Patterns/ Runoff Volumes and Rates 

The development of tracks and cable trenches has the potential to alter natural drainage on the 

site by the development of preferential flow pathways. If constructed against the topographic 

gradient, roads could act as barriers to run-off resulting in the ponding of water. If constructed 

in line with the gradient, although shallow, the development of preferential flow down the 

roadway could occur. 

Groundwater levels in peat could potentially be reduced in the immediate vicinity of site 

infrastructure. With regard to the turbine bases and cable trenches this water level reduction 

will be temporary during excavation and concrete pouring/ cable installation.  

Effect Assessment  

The new access tracks will have no net effect on the total quantity of water flowing off the site. 

It is considered that the magnitude of potential effects predicted for interference to natural 

drainage patterns by tracks during construction is Low. The watercourses on site are High 

sensitivity therefore the overall significance of effect would be Minor.  

Based on the effect significance criteria developed in regard to hydrology for the potential 

effects on geology, surface water and groundwater, the likely effect from alteration of natural 

drainage patterns, runoff volumes and rates, prior to mitigation and management, is assessed 

as Minor. 

Watercourse Crossings  

Best practice with regard to avoiding or minimising stream crossings has been adopted with 

only a single new crossing of a main watercourse required, alongside very small crossings of 

minor watercourses and drains. As well as construction, any crossings may require ongoing 

maintenance to ensure they do not become blocked and prevent the passage of fish as well as 

posing a flood risk.  

In Scotland, works in, over or under a watercourse or works altering or repairing any structure 

in, over or under a watercourse must be authorised by SEPA through the Controlled Activities 

Regulations. SEPA will be notified of the works and the appropriate GBR, authorisations or 

licences will be applied for.    

Effect Assessment  

The one watercourse crossing of a main watercourse will be designed in accordance with best 

practice methods and installed with suitable mammal passage if required in accordance with 

the Ecological Clerk of Works (ECoW).  

On the basis that the crossing of the High sensitivity main watercourse will be designed in 

accordance with SEPA requirements and authorisation, will have no structure in the 

watercourse channel and will allow conveyance of the 1in200 year flow plus allowance for 

climate change, the magnitude of potential effects of stream crossing design in impeding water 

flows are assessed as Low due to the requirement for suitable design. The significance of effect 

is therefore assessed as Minor.  
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Increase in the Magnitude of Frequency of Flood Events 

The track network and turbine layout has been designed to avoid areas that have been 

identified as at risk of flooding. The flood hazard has therefore been assessed to be Low.  

Alteration of the Geological Environment 

The construction of the proposed development will involve the excavation of soils, peat, drift 

deposits and bedrock in varying amounts. Of these, peat is designated when it forms blanket 

bog and is also protected due to its ability to store carbon. The sensitivity of peatland to 

disturbance is Medium to High depending on the condition and depth 

Effect assessment 

Over the whole of the site conservative estimates for the volume of peat that will be excavated, 

including footprints and the wider excavation areas, including a bulking factor of 10% once 

excavated, are: 

• Total volume of peat 24,800m3; 

• Total Volume of Acrotelmic peat 2,405m3; and 

• Total Volume of Catotelmic peat 22,395m3. 

Generally, across the site where peat is present, tracks and crane hardstandings will be floated, 

where possible, and these areas would have a low magnitude of impact. Where there is a 

requirement for excavation of infrastructure (turbine bases, borrow pits and construction 

compound) and peat is present, the magnitude of impact would be medium for peat depth 0.5m 

to 1.0m, high for deep peat (1.0m to 2.0m) and very high for very deep peat (>2.0m) as a larger 

volume of peat would be disturbed and in accordance with guidance. 

Peat is present in all of the turbine areas as very deep peat (>2.0m) and is therefore of Very 

High sensitivity. As it has been modified through the installation of artificial drainage the 

sensitivity of it as a habitat will be reduced but it will retain a Very High sensitivity as a resource 

as it is deep peat. The floating track and floating crane hardstandings are considered to have 

a Low magnitude of effect and therefore up to a Minor/Moderate significance of effect on peat. 

The turbine areas have a High magnitude of potential effect on a Very High sensitivity peat 

resulting in a Major significance. Further information on the peat survey and peat volume 

assessment is presented in Appendix H - 9.1 Peat Survey Report and Appendix H – 9.2 Outline 

Peat Management Plan.  

The magnitude of potential impacts due to peat slide risk are Low to Medium for bog burst at 

turbine 2 and the adjacent floating crane hardstanding, a small section of the floating crane 

hardstanding of turbine 3 and some sections of floated track. All other areas of infrastructure 

have no peat slide risk. Five of the potential sources of peat slide would run out into the 

Coldwakning Burn, the other two essentially just runout to the downgradient land. Given the 

small size of the Coldwakning Burn, the most credible outcome of instability in these locations 

is blocking of the minor valley within which the burn flows, and subsequent overtopping with 

localised conveyance of landslide debris. Because the site is relatively close to the main road 

network, it is likely that remedial works could be undertaken relatively soon after any failure 

occurred, and it is unlikely that anything more than a short-term and localised impact on water 

quality would occur. Therefore, the effect of potential peat slide on watercourses will be of 

Minor significance of effect. 
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It is noted that there is an elevated peat slide risk to human life within the turbine excavations 

as these are currently indicated to comprise >1:1 gradient side slopes in peat up to 7 m deep 

(Turbine 1) and up to 3 m deep (Turbines 2 and 3). Excavation into peat of this depth will require 

careful management during ground preparation and construction. The consequences of 

instability of the excavation sidewalls include delay to programme, loss of plant (e.g. 

excavators), undermining of adjacent floating hardstandings and track (requiring remedial 

works) and injury and/or loss of life to construction personnel, and are therefore interpreted to 

be Very High. This will result in a Moderate significant of effect. The environmental 

consequences of a localised slip into an excavation are likely to be relatively low, with slipped 

material stranding within the excavation and a high likelihood of revegetation of slipped material 

around the margins (as is common to naturally occurring bog bursts with limited runout).  

Summary of Significance of Effect during Construction Phase 

Based on the effect significance criteria developed in regard to hydrology, hydrogeology and 

geology for the potential effects on surface water, groundwater and the geological environment, 

the likely effect from the various potential effects, using best practice techniques, is assessed 

as Minor to Major. The majority of the infrastructure is assessed as Minor. The infrastructure 

that will result in an overall significance of Moderate or Major for erosion/sedimentation of 

watercourses, for alteration of natural drainage patterns, runoff volumes and rates, and 

alteration of the geological environment by peat disturbance will require additional mitigation. 

The elements that have been assessed as having a Moderate or higher significance of effect 

prior to mitigation is excavation of the peat resource (up to Major) and peat slide risk to 

personnel within the turbine excavation foundations (Moderate).  

9.15.3 Operational Phase 

During the operation and maintenance of the proposed development the water environment will 

be subject to less potential adverse effects than during the construction phase. Access tracks 

will be complete and no regular substantial works on the site will be expected during the life of 

the facility other than periodic monitoring and maintenance. The potential for any additional 

sedimentation is low, therefore the likely effect from erosion and sediment transport, prior to 

mitigation and management, is considered to be Low on all receptors, thus the overall 

significance is Low to Negligible.  

A number of possible operational effects on the water environment have been identified 

including the potential for spillage of oil and fuels from vehicles used for accessing and 

traversing across the site. However, vehicle use will be minimal and the likely effects from 

pollution, on all receptors, prior to mitigation and management, are assessed to be Low. The 

overall significance is also Minor.  

Although the turbine base and associated crane hardstanding are permanent, they represent 

only a small change to the hydrological characteristics of the site. The total area of all combined 

will be small in relation to the overall catchment area. Therefore, the potential effects predicted 

for interference to natural drainage patterns by tracks and other infrastructure is considered to 

be Low on all receptors. The overall significance is also Minor. 

There is potential for the crossing of the Coldwakning Burn to become blocked if not maintained.  

Due to the terrain and size of the crossing, this could result in minor flooding. This stream is 

classified as High sensitivity due to it being within a Drinking Water Protected Area. The likely 
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magnitude of potential effects on natural water flows due to unmaintained stream crossings in 

the operational phase, prior to mitigation and management, is assessed as Low thus the overall 

significance is Minor.  

No further earthworks or additional land take should be required, therefore no excavation of the 

peat would be necessary during the operation period. There is a potential for natural peat slide 

or bog burst albeit low within the Proposed Development area and infrastructure may have the 

potential to trigger a peat slide during the operation period due to a longer term effect from 

changes to the peat characteristics (drainage, loading, etc). The infrastructure and the wider 

area will be regularly monitored for features of movement, cracking, subsidence, bulging or 

slides. Therefore, the overall significance is Minor. 

 

9.15.4 Decommissioning Phase 

The potential effects that the decommissioning could have on water resources will be very 

similar, although of lesser magnitude, to those detailed above for the construction phase. If new 

guidelines are published prior to decommissioning of the proposal, then these will be 

incorporated into the decommissioning procedures.   

9.16  Mitigation 

From the assessment of potential effects, the only issues that have demonstrated a potential 

effect significance of Moderate or above are the excavation of peat and the potential for a peat 

slide within the turbine excavations as a risk to personnel.  

9.16.1 Peat Management 

The PMP (Appendix H - 9.2) demonstrates that with the appropriate excavation, storage, and 

management of peat, all the volumes of peat disturbed can be appropriately re-used onsite for 

reinstatement within the turbine excavations and within the two borrow pits as soon as possible 

in a staged approach. These plans will enable the excavated peat to retain some of its integrity, 

retain carbon and allow areas of excavated peatland to regenerate and start to produce peat 

again. 

9.16.2 Peat Slide 

The Peat Slide Hazard Risk Assessment (PSHRA) Report undertaken by East Point Geo Ltd 

and presented in the PLHRA (Appendix H - 9.3) details appropriate mitigation required at the 

site to minimise peat slide risk to personnel from earthworks within the turbine base 

excavations.  

9.17 Residual Effects 

9.17.1 Peat Management 

Despite considerate design and additional measures with regards to appropriate peat re-use to 

offset the excavated peat and avoiding deep peat and peat slide risk areas where possible, the 

disturbance and excavation of peat and peatland habitats cannot be fully mitigated; therefore, 

the overall residual effect is assessed to be Minor to Major, Major where the excavation of 

deep peat cannot be avoided. 
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9.17.2 Peat Slide Risk 

The extensive mitigation measures presented in the PLHRA (Appendix H - 9.3) are considered 

to reduce the risk of peat slide within the turbine excavations to site personnel to Low.  
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