
 

 

 

 

 

 

 

 

 

 

Hallsburn Wind Farm 

Hydrology, Hydrogeology and Geology Report 

 

for 

Clean Earth 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 

 

 

Hallsburn Wind Farm 

Hydrology, Hydrogeology and Geology Report 

June 2022 

 

 

 

 

 

 

 

 

 

 

Prepared by : Fluid Environmental Consulting Ltd 

For : Clean Earth Energy  

Author: Duncan Saunders 

Signature: 

 

 

Fluid Environmental Consulting Ltd   

108/15 Great Junction Street, 

Edinburgh,  

EH6 5LD  

 Clean Earth Energy 

Unit 2A, 

Bess Park Road, 

Trenant Industrial Estate, 

Wadebridge 

 



 

ii 

 

 

Table of Contents 

1 Introduction and Scope 1 

2 Methodology 1 

3 Limitations of Assessment 2 

4 Assessment Criteria 2 

5 Legislation, Guidelines and Policy 5 

5.1 Guidelines 6 

6 Consultation 7 

7 Existing Environment 7 

7.1 Topography and Land use 7 

7.2 Meteorological Summary 8 

7.3 Soils 8 

7.4 Peat 8 

7.5 Geology 10 

7.5.1 Drift Geology 10 

7.5.2 Solid Geology 10 

7.5.3 Quarries and Mining 11 

7.6 Hydrogeology 11 

7.6.1 Groundwater Quantity 11 

7.6.2 Groundwater Quality 11 

7.6.3 Vulnerability to Pollution 11 

7.7 Hydrology 11 

7.7.1 River Flows 12 

7.7.2 Flooding 12 

7.7.3 Water Quality 13 

7.7.4 Overview 13 

7.8 Private and Public Water Supplies and Abstractions 13 

7.8.1 Public Water Supply 13 

7.8.2 Private Water Supplies 14 

7.9 Designated Sites 14 

7.10 Water Dependent Species 15 

7.11 Ground Water Dependent Ecosystems/Species (GWDTE) 15 

8 General Site Conceptualisation 15 

9 Site Sensitivities and Possible Hydrological, Hydrogeological and 
Geological Effects 15 

9.1 Site Sensitivities 15 

10 Hydrological and Peat Constraints 16 



 

iii 

 

 

11 Best Practice and Standard Mitigation Methods 16 

12 Assessment of Potential Effects 17 

12.1 Infrastructure 17 

12.2 Watercourse Crossings 19 

12.3 Transport Route 19 

13 Assessment of Significance of Effect 19 

13.1 Project Assumptions 19 

13.2 Construction Phase 19 

13.2.1 Erosion / Sedimentation 19 

13.2.2 Pollution 21 

13.2.3 Alteration to Natural Drainage Patterns/ Runoff Volumes and Rates
 21 

13.2.4 Increase in the Magnitude of Frequency of Flood Events 22 

13.2.5 Alteration of the Geological Environment 22 

13.2.6 Summary of Significance of Effect during Construction Phase 22 

13.3 Operational Phase 23 

13.4 Decommissioning Phase 23 

14 Additional Mitigation and Residual Effects 23 

14.1 Adjacent Infrastructure / Cumulative 24 

15 Conclusions 24 

 

Figures 

Figure 1 Hydrological Setting  

Figure 2 National Soils Mapping 

Figure 3 Scottish Natural Heritage Peatland and Carbon Mapping 2016 

Figure 4 Superficial Geology 

Figure 5 Bedrock Geology 

Figure 6 Hydrological Features Map 

 

Appendices 

Appendix 1 Peat Survey Report 

 

 



 

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

Page 1 of 29 
 

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 wind farm 

development at Hallsburn, near Strathaven, South Lanarkshire, Scotland.   

The chapter presents the current environmental setting (baseline) from desktop based surveys 

and site visits for 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 will comprise of three turbines, a construction compound and 

associated excavated access tracks and is located approximately 10km south-west of 

Strathaven. The proposed Hallsburn wind farm site boundary ‘the Site’ covers an area of 

approximately 0.41 km2 and access is from the B743 at the western boundary of the site (Figure 

9.1). 

The total area of the proposed infrastructure footprint is approximately 22,595m2 

(2.2595hectares) with 1.515km of access track. Aggregate will be sourced from offsite.   

The study area encompasses the whole of the Site 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.  

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

Statement.   

2 Methodology 

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

professional judgement and statutory and general guidance.  It incorporates:  

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

• a desk study to identify any existing information;  

• a review of the ecological information and mapping undertaken by Starling 

Learning Ecological Consultants for the assessment of water dependent and 

groundwater dependent habitats; 

• 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; 
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• 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. 

3 Limitations of Assessment 

This assessment covers the hydrology, hydrogeology and geology of the site and near vicinity. 

No assessment of slope stability or geotechnical risk has been included in this chapter and no 

site visit has been undertaken to verify the desk-based study. 

4 Assessment Criteria 

The significance of any impacts of the proposed three turbines, construction compound and 

associated access track 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 or for a planning statement. 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 1. The sensitivity of a 

receptor is its ability to absorb the anticipated impact without perceptible change 

resulting.  

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

Hallsburn 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 
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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 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). 

Internationally important species. 

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. 

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

Deep (>1.0m), unmodified peat 

Sites designated at a regional level. 

Other water dependent habitats 

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). 

Shallow unmodified peat or deep (>1.0m), modified peat. 

Sites designated at a local level. 

Groundwater vulnerability to pollution class 3 or 2. 

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. 
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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 

 

To assess the likely impacts of the proposed development, it is considered that best practice 

techniques are standard. The levels of significance determined 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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5 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 

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 (amended 1989); 

• Environmental Protection Act 1990; 

• Environment Act 1995 (amended 2021); 

• Groundwater Regulations 1998 

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

• Groundwater Directive 80/68/EEC; 

• Groundwater Daughter Directive 2006/118/EC (amended 2014/2016); 

• 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 (amended 2015/2021); 

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

Regulations 2017 (amends and revokes the 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. 

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 groundwater bodies to achieve good quantitative and chemical 

status, by 2015 or 2021. 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).  

 

 

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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5.1 Guidelines 

A review plan for the 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 (PPGs) and Guidance for Pollution Prevention (GPPs), 

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 

3-turbine wind farm development include: 

• GPP1: General guide to the prevention of pollution (SEPA, NIEA & NRW, October 

2020);  

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

• GPP4: Treatment and disposal of sewage where no foul sewer is available (EA, 

SEPA & EHSNI, November 2017); 

• 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 

• PPG26: Storage and handling of drums and intermediate bulk containers (EA, 

SEPA & EHSNI, 2006). 

SEPA Guidelines 

• Managing River Habitats for Fisheries: A Guide to Best Practice (SEPA, Fisheries 

Research Services, SNH &Scottish Executive, 2002). 

• Indicative River & Coastal Flood Map (Scotland) (SEPA) 2014, updated 2018 and 

2022. 

• Regulatory Position Statement: Waste Water Drainage, 2008. 

• Regulatory Position Statement – Developments on peat, 2010. 

• Temporary Construction Methods: Engineering in the Water Environment Good 

Practice Guide WAT-SG-29, (SEPA, 2009). 

• Flood Risk and Planning Briefing Note: Planning Advice to Local Authorities, 

version 3, (SEPA) 2012. 

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

on-shore windfarm developments. (SEPA) 2017. 

• 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. 

• Methodology for the Water Framework Directive, Scotland and Northern Ireland 

Forum for Environmental Research, Project WFD 28 Final Report 2004. 

• The River Basin Planning Strategy for the Scotland River Basin District. 
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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 guide. 4th edition C741 (CIRIA, 2015); 

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

C648 and site guide C694D (CIRIA, 2006); 

• SUDS Manual C753 (CIRIA 2015); 

• Groundwater Control – design and practice C750 (CIRIA 2016); 

• 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; 

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

WRAP &GIS, 2011, amended 2018).  

• Guidance on Road Construction and Maintenance (Forests and Water Guidelines 

Fifth Edition 2011, Forestry Commission);  

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

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

second edition (SEPA & Natural Scotland, 2010) 

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

Scottish Natural Heritage, SEPA 2017; 

• Special Requirements for Civil Engineering Contracts for the Prevention of 

Pollution, Version 2, SEPA, 2006; 

• SNH Carbon and Peatland Map (2016). 

6 Consultation 

The application was determined to be a non-EIA, small-scale wind development and therefore 

no consultation has been undertaken.  

7 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 Setting. 

7.1 Topography and Land use 

A review of Ordnance Survey mapping and aerial imagery (Google 2022) shows the 

development area is located on the western slope of Side Hill on open moorland and slopes 

from east to west (Figure 9.1). The site is accessed from the B743 public road at approximately 

230m AOD and rises to the east to 310m AOD. The site is generally steep sloped, and is 

steepest at the southern boundary of the site close to the Hall’s Burn watercourse. 
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The current land use appears to be open moorland and rough grazing. There are a substantial 

number of regular drainage lines across the north and east of the site.  

7.2 Meteorological Summary 

There are no known rainfall gauges or meteorological stations within the site or within close 

vicinity of the site. The nearest known stations are: 

• SEPA average annual rainfall Strathaven, Avonbank Station (2011 to 2021) 

approximately 9km northeast of the site 1,090mm 

(https://www2.sepa.org.uk/rainfall//data/index/322556 accessed April 2022). 

• SEPA average annual rainfall Dungavel, Saughall Station (2011 to 2021) 

approximately 5km southwest of the site 1,2335mm 

(https://www2.sepa.org.uk/rainfall//data/index/115645 accessed April 2022). 

• Strathhaven average annual rainfall (Climate-data.org) 1,177mm (https://en.climate-

data.org/europe/united-kingdom/scotland/strathaven-21314/ accessed April 2022). 

Typical annual average rainfall for the site is considered to be between 1,000mm and 1,500mm, 

which is considered to be average for Scottish average rainfall which ranges between 600mm 

and >3000mm (https://metofficenews.files.wordpress.com/2014/10/uk-rainfall-average-maps-

1981-2010.gif accessed April 2022). 

7.3 Soils 

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

topography and the drainage regime. A review of the Scottish Soils mapping 

(http://map.environment.gov.scot/Soil_maps/?layer=1 accessed April 2022) shows the whole 

of the site to be underlain by Peaty Gleys, comprised of drifts derived from Downtonian 

sandstones and shales (Figure 9.2).  

7.4 Peat 

The SNH Carbon and Peatland Map 2016 (Figure 9.3) suggests that the majority of the site is 

underlain by Class 1 peat and carbon rich soils comprising of predominantly deep peat and 

priority peatland habitat. The south margin of the site along the watercourse is underlain by 

Class 4 soilsand is unlikely to be associated with peatland habitats or wet and acidic type soil. 

Some areas to the west of the site are underlain by mineral soil, where peatland habitats are 

not typically found. A small section in the northeast of the site is underlain by Class 5 soil, no 

peatland habitat. 

The peat probing and peat coring investigation indicated that there is no peat across the 

majority of the site, however there are some minor pockets of peat in the centre of the site and 

a larger area of peat in the north of the site.   

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.   

Peat depth probing was undertaken along all proposed access tracks at 50m spacing with 10m 

offset probes on either side and at the three turbine bases, associated hardstanding areas and 

https://www2.sepa.org.uk/rainfall/data/index/322556
https://www2.sepa.org.uk/rainfall/data/index/115645
https://en.climate-data.org/europe/united-kingdom/scotland/strathaven-21314/
https://en.climate-data.org/europe/united-kingdom/scotland/strathaven-21314/
https://metofficenews.files.wordpress.com/2014/10/uk-rainfall-average-maps-1981-2010.gif
https://metofficenews.files.wordpress.com/2014/10/uk-rainfall-average-maps-1981-2010.gif
http://map.environment.gov.scot/Soil_maps/?layer=1
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construction compound in a 10m grid across the footprints, along with probing in the 50m 

micrositing areas on a 20m grid (Figure 1 Appendix 1 Peat Survey Report). 

Coring for peat depth verification and assessment of peat characteristics was also completed 

at 6 locations including at each turbine and the construction compound 

Of the 569 locations probed a total of 465 probes (81.7%) recorded depths of 0.5m or less (no 

peat), 92 probes (16.2%) recorded depths of penetration between >0.5m and 1.0m (shallow 

peat) and 12 probes (2.1%) recorded depths of penetration >1.0m (deep peat) as shown in 

Table 9.4. The deepest peat encountered was 1.65m. 

Table 9.4  Depth of Penetration Distribution 

Depth Range (m) Number of Probes Percentage of Probes 

0 to 0.5 (no peat) 465 81.7% 

>0. 5 – 1.0 92 16.2 % 

>1.0 -1.5 8 1.4% 

>1.5 4 0.7 

Total 569 100% 

 

A peat depth contour map has been developed from the data obtained and is presented in 

(Figure 2 Appendix 1 - Peat Depth Survey Report). The peat occurrence across the site and 

the infrastructure based on these probes is presented in the tables 9.5 and 9.6. 

 Table 9.5  Peat Distribution across Site 

Depth Range (m) 
Peat depth distribution 

across the site (m2) 
Peat depth distribution across 

the site (%) 

0 to 0.5 (no peat) 327,348 79.1% 

>0. 5 – 1.0 79,585 19.2 % 

>1.0 -1.5 7,050 1.7% 

>1.5 79 0.02% 

Total  100% 

 

Table 9.6  Peat Distribution across Infrastructure 

Depth Range (m) 
Peat depth distribution 

across infrastructure (m2) 
Peat depth distribution across 

infrastructure (%) 

0 to 0.5 (no peat) 18,799 83.2% 

>0. 5 – 1.0 3,681 16.3 % 

>1.0 -1.5 115 0.51% 

>1.5 0 0.00% 

Total  100% 



 

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

Page 10 of 29 
 

 

The survey has confirmed: 

• Peat is present up to a maximum depth of 1.65 m based on 569 depth of penetration 

probes and 6 cores. 

• There is no peat (0-0.5m) across 83.2% of the infrastructure footprint, peat (0.5m-1.0m 

depth) at 16.3% of the infrastructure footprint and deep peat (>1.0m) at only 0.5% of 

the infrastructure footprint. 

• Acrotelm, where present, was 0.05m – 0.1m in thickness. 

 

7.5 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 wind 

farm site. The geology was further reviewed using the British Geological Survey Bedrock and 

Superficial Deposits 1:50,000 scale map for Sheet 23 Hamilton (1995). 

7.5.1 Drift Geology 

The BGS drift geology shows the majority of the site to be underlain by glacial till comprising a 

diamiction or mixture of clay, sand and gravel from Quaternary glaciation.  

There is one band of alluvium, comprising clay, silt, sand and gravel, across the south of the 

site roughly orientated west to east, which is associated with the course of the Halls Burn, 

flowing east to west along the southern site boundary.  

An area of glaciofluvial deposits, comprising Quaternary age sand, gravels and silts, is shown 

to the south of Halls Burn and the alluvial deposits. 

The superficial geology is shown on Figure 9.4. 

7.5.2 Solid Geology 

The BGS map shows that the underlying solid geology is dominated by two formations: 

• Swanshaw Sandstone Formation in the northwestern section of the site, comprising of 

sedimentary sandstone formed by river environments during the Devonian/Silurian 

period; and 

• Middlefield Conglomerate Formation in the southeastern section of the site comprising 

of boulder conglomerate with well rounded quartzite, quartz, jasper, and igneous rock 

clasts, and sandstone with beds of conglomerate. These are sedimentary rocks of 

fluvial origin formed in the Silurian Period.  

There is one geological fault transecting the site from southwest to northeast. This geological 

fault forms the geological boundary between the strata types and is downthrown on the north 

west side. There is another fault along the northern boundary of the site within the Middlefield 

Conglomerate Formation which is downthrown on the northern side.  
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There are no known borehole records available online within the site. 

The solid geology is presented on Figure 9.5. 

7.5.3 Quarries and Mining 

No evidence of mining is known in the area or was observed from OS mapping and aerial 

imagery. 

7.6 Hydrogeology 

7.6.1 Groundwater Quantity 

The British geological Survey Hydrogeological map 

(http://mapapps2.bgs.ac.uk/geoindex/home.html?layer=BGSHydroMap accessed April 2022) 

shows the bedrock underlying the north-western section of the site to be moderately productive 

aquifer of sandstones, in places flaggy, with siltstones, mudstones and conglomerates and 

interbedded lavas and known yields of up to 12 L/s. The bedrock in the southeast of the site is 

shown to be a low productivity aquifer, comprising highly indurated argillaceous rocks with 

limited groundwater in near surface weathered zone and secondary fractures. 

7.6.2 Groundwater Quality 

A search of the SEPA Water Environmental Hub (https://www.sepa.org.uk/data-

visualisation/water-environment-hub/ accessed April 2022) and River Basement Management 

Plan (RBMP) GIS Database was undertaken to provide information on the groundwater body 

in the region of the site. The database indicates that the site is underlain by the North Glengavel 

groundwater body (ID 150575, 96km2 in area) in the southeast of the site and the Slouch Moss 

groundwater body (ID 150497, 40km2) in the northwest of the site. Both groundwater bodies 

are classified as “Good” quality by SEPA.  

7.6.3 Vulnerability to Pollution 

North Glengavel and Slouch Moss bedrock and localised sand and gravel groundwater bodies 

which underlie the site and are classified as a drinking water protection zone. It should be noted 

that all groundwater in Scotland is classified as a drinking water protection zone. 

7.7 Hydrology 

The entire Site lies within the catchment of the Avon Water which discharges to the River Clyde, 

approximately 30km to the northeast of the site.  

The Site lies within the Hall’s Burn sub-catchment with the main watercourse flowing just inside 

the southern boundary of the Site to join the Glengavel Water approximately 1km west of the 

site. Two tributaries are shown on 1:25,000 OS scale mapping on Site (Figure 9.6) which flow 

southwest into the main watercourse of Hall’s Burn, the western tributary is also shown on 

1:50,000 OS scale mapping. The Glengavel Water joins the Avon Water approximately 4km 

north of the site. 

http://mapapps2.bgs.ac.uk/geoindex/home.html?layer=BGSHydroMap
https://www.sepa.org.uk/data-visualisation/water-environment-hub/
https://www.sepa.org.uk/data-visualisation/water-environment-hub/
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There are numerous regularly spaced minor drains across the north and east of the site, where 

the bedrock geology has low permeability. These drains are designed to rapidly move rainfall 

from this area of the site to the watercourses.  

7.7.1 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 watercourses, including the Avon Water, in close proximity to the 

site do not have any available flow archives listed on SEPA’s Water Level website or the Centre 

of Ecology and Hydrology National River Flow Archive (NRFA) website 

(https://nrfa.ceh.ac.uk/data/search accessed April 2022). 

The closest flow monitoring stations are the gauged NRFA daily flow monitoring stations 84031 

Watstone Burn at Watstone and 84029 Cander Water at Candermill approximately 12km to the 

northeast of the site. 

The size, topography, land use and geology of the area suggest that the catchments on site 

will be flashy. This means that flow in them will respond rapidly to rainfall and flood conditions 

could potentially occur with very little, or no, warning. The main watercourse is unlikely to dry 

up as the more permeable formation in the west of the site should provide baseflow during dry 

periods. There is also potential for base flow from groundwater within the permeable 

glaciofluvial deposits. 

7.7.2 Flooding 

A review of the SEPA Flood Risk Management Mapping 

(http://map.sepa.org.uk/floodmap/map.htm accessed April 2022) indicates that the majority of 

the site is not located within or in close proximity to a known flood risk area. The Hall’s Burn is 

at risk of surface water flooding along most of its length within the Site however the associated 

flood zone is not extensive or close to any proposed infrastructure.  

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 along the other unnamed 

watercourses on Site.   

Any new crossings will be in accordance with SEPA guidance and allow the conveyance of a 

0.5% AP (200 year) flow event. 

Downstream of the site the River Avon has substantial medium to high risk fluvial flood risk 

areas. The River Avon flood plain is particularly wide and there are properties (receptors) that 

have been identified as being at risk of flooding based on SEPA’s mapping. 

The development is unlikely to materially increase the probability of flooding elsewhere or 

significantly increase surface runoff rates. The proportion of land take for each sub-catchment 

is less than 1 percent of each catchment area. The River Avon catchment area is 1,704km2; 

the development footprint is approx. 0.023km2 and therefore the percentage of the catchment 

taken by the development footprint is only 0.0013%. Two watercourse crossings will be required 

for the Hallsburn wind farm site. Both watercourses are diffuse flows with heavily vegetated 

channels with no opportunity for fish passage. It is recommended that open arch culverts are 

installed to maintain the hydrological continuity of the flow. 

https://nrfa.ceh.ac.uk/data/search
http://map.sepa.org.uk/floodmap/map.htm
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Flood risk sensitivity is considered low as the development infrastructure will not be positioned 

within or near a SEPA flood plain. The development design has minimised the amount of land 

take and hard surfacing. Watercourse crossings will be designed to allow the conveyance of a 

0.5% AP (200 year) flow event. Additionally, mitigation will be implemented to control and 

attenuate runoff during all phases of the development.  

7.7.3 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): “that all water bodies are of good ecological status, 

or similar objective, by 2015”. 

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 

under the River Basin Management Plan.  SEPA’s interactive River Basin Management Plan 

(RBMP) Interactive Map was consulted to identify the status of the waters within and adjacent 

to the study area.  

SEPA has classified the Avon Water/Glen Garvel Water (to Calder Water confluence) (ID 

10408, 14.8km in length) in the River Clyde Catchment of the Scotland River basin catchment 

as having an overall classification of “poor”.  This is due to the waterbody being heavily modified 

based on physical alterations (barriers for migrating fish) that cannot be addressed without 

significant impact on water storage for public drinking water. These are forecast to be 

addressed with the aim of achieving good classification by 2027 

7.7.4 Overview 

The hydrogeological regime of the site is a low productivity bedrock aquifer in the east and a 

moderate productivity bedrock aquifer in the west, however these are overlain by low 

permeability glacial till. These formations along with the steep slopes and drains will result in 

fast runoff and limited likelihood of any significant groundwater dependent terrestrial 

ecosystems except along the main watercourse margins. Groundwater within the bedrock will 

be confined by the glacial till and therefore is most likely to emerge as baseflow within the 

watercourse.  

The ecological report (Chapter 6: Ecology) describes the ecological conditions of the site in 

further detail and assessing groundwater dependent terrestrial ecosystems (GWDTE). 

7.8 Private and Public Water Supplies and Abstractions 

7.8.1 Public Water Supply 

The entirety of the site is within the catchment of the Avon Water/Glengavel Water and is a 

Scottish Government Drinking water protected area for surface water (Scotland river basin 
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district: Map1 https://www.gov.scot/publications/drinking-water-protected-areas-scotland-river-

basin-district-maps/ accessed April 2022) as shown in Map 1. 

Map 1 Drinking Water Protected Area 

 

7.8.2 Private Water Supplies 

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

A review of OS mapping in the area indicates there are no properties directly down gradient of 

the site before the Hall’s Burn discharges to the Glengavel Water. It is therefore unlikely that 

there are any private water supplies connected to the site with the possible exception of water 

abstracted in the area of the sheep dip shown on Ordnance Survey 1:25,000 mapping, 

approximately 400m west of the Site, although a review of aerial imagery shows no structure is 

currently present.   

There is a low risk that private water supply abstractions may be hydraulically connected to the 

development.  

7.9 Designated Sites 

There are no international or national designations located within the development area or 

within 2km of the wind turbine infrastructure.   

There are two designated sites within 5km of the Development Area (Magic 

https://magic.defra.gov.uk/MagicMap.aspx accessed April 2022) which are: Muirkirk Uplands 

SSSI; and Muirkirk and North Lowther Upland SPA located over 3.8km to the southeast. 
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The two designated sites identified are not considered to be hydrologically connected to the 

proposed Development Area and therefore require no further consideration for this 

assessment.   

7.10 Water Dependent Species 

A review of the (NBN) Atlas (https://registry.nbnatlas.org/ accessed April 2022) did not identify 

any records within the site or the near vicinity of the site. 

A review of the Upper Avon Angling Association (UAAA 

https://www.theunfamousfly.co.uk/upper-river-avon-south-lanarkshire/ accessed April 2022) 

indicates there are brown trout and graylings present in the Avon Water and River Clyde. Some 

of these species can be present in the upper reaches or smaller burns of the Avon Water. 

The vast majority of the habitats recorded will not be affected by the development. The indirect 

effects on the habitat are considered to be of negligible magnitude and of negligible 

significance. 

7.11 Ground Water Dependent Ecosystems/Species (GWDTE) 

The ecology chapter has identified the presence of some minor GWDTE and assessed the 

potential effect on these habitats as negligible, assuming best practice methods are used.  

8 General Site Conceptualisation 

The site is characterised by low permeability superficial deposits (mostly glacial till) where 

present over a low permeability bedrock in the west and a moderate permeability bedrock in 

the east. The low permeability of the superficial deposits will allow limited infiltration of rainfall 

and therefore runoff rates will be high for this relatively steep site. The artificial drainage present 

across much of the east and north of the site will also contribute to high runoff.  

 

9 Site Sensitivities and Possible Hydrological, Hydrogeological and 

Geological Effects 

9.1 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 and waterbodies, including: 

o Hall’s Burn and associated tributaries; and 

o The Glengavel Water. 

• North western section of the site within a surface water drinking water protected 

area; 
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• Water dependent habitats; and, 

• Potential peatland habitats. 

Based on the assessment criteria defined in Table 1, a summary of the site sensitivities is 

presented in Table 9.7. 

Table 9.7 Hydrologically Sensitive Receptors 

Hydrologically Sensitive Receptors Sensitivity Rationale/Designations 

Terrestrial Mire, peat, 
groundwater 
dependent 
terrestrial 
ecosystems 

High UK BAP, Habitat Regs, Section 42 

 

Blanket Bog 

Upland Heathland 

High Annex I Habitats under EU habitats directive 

Shallow Peat 
(>0.5m to 1.0m) and 
or modified peat 

Medium 

 

Guidance on Developments on Peatland - 
Site Surveys 

Deep (>1.0m), 
Unmodified Peat  

High Guidance on Developments on Peatland - 
Site Surveys 

Groundwater Shallow 
Groundwater 

Medium Maintains water dependent habitats and peat 
saturation 

Deep Groundwater Low No identified dependent users 

Surface 
Watercourses 
and 
waterbodies 

Hallsburn and 
associated 
tributaries 

Low to 
medium 

Low to medium value as supporting 
downstream habitats and fish populations 

Avon Water Medium to 
High 

Upper Avon water is a surface water drinking 
water protection area. 

Potential value downstream in the Avon 
Water for brown Trout and grayling. 

 

10   Hydrological and Peat Constraints 

During the detailed design and construction phase, sections of the development will be 

surveyed and micro-sited to optimise the distance from water features and minimise peat 

disturbance. 

11   Best Practice and Standard Mitigation Methods 

Best practice methods in accordance with guidance presented in Section 9.5 have been 

assumed when completing the risk assessment and are considered the standard that will be 
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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. 

12  Assessment 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 that best practice and standard 

mitigation methods described guidance and outlined in Section 9.14.  

The main construction activities are described in Chapter 2: Proposed Development and the 

site layout is shown in Appendix B – Location Plan. 

12.1 Infrastructure 

The relevant elements are: 

• Three wind turbines; 

• A construction compound; and 

• Approx. 1.1km of access tracks including passing areas and bellmouths. 

 

The area of this infrastructure is a total of 22,595m2 which includes approx. 1.515km of access 

track.  

Table 9.8 Inventory of infrastructure and their associated magnitude of potential effect 
of causing sedimentation, pollution, alteration of natural water flows and disturbance of 
soils 

Infrastructure Location Description Magnitude 

T1 NGR  

266705 

636802 

Gradient: Steep. 

Water feature proximity: approx. 
60m to the nearest watercourse 
shown on 1:50,000 scale OS 
mapping, although this is not 
downgradient. On man-made 
drainage channels. 

Peat depth:  not present except one 
very minor area identified by a 
single probe amounted to only 
11m3 of peat to be excavated. 

Private water supplies: unlikely 

Other sensitivities:  

Watercourses in catchment drain to 
Hall’s Burn which flows into the 
Glengavel Water, the Avon Water 
and the River Clyde. 

Medium for water quality due to 
sediment release to watercourse 
due to steep slopes, artificial 
drainage and watercourse 
proximity. 

Low for drainage alteration due to 
limited change in runoff 

Low for peat disturbance. 

Low for groundwater disturbance 
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Infrastructure Location Description Magnitude 

T2 NGR  

266338 

636953  

 

Gradient: Steep. 

Water feature proximity: >100m to 
nearest watercourse shown on 
1:50,000 scale mapping. 

Peat depth:  present mainly up to 
1m depth with some very minor 
areas of deep peat (>1m depth). 
Excavation volume of 
approximately 2,265m3, however 
1,405m3 is from the temporary area 
so would be reinstated. 

Private water supplies: unlikely 

Other sensitivities:  

Watercourses in catchment drain to 
Hall’s Burn which flows into the 
Glengavel Water, the Avon Water 
and the River Clyde. 

Low for water quality due to 
distance from watercourse.  

Low for drainage alteration due to 
limited change in runoff 

High for peat disturbance. 

Low for groundwater disturbance 

 

T3 NGR  

266308 

636630  

 

Gradient: Steep. 

Water feature proximity: approx. 
46m to the nearest watercourse 
shown on 1:50,000 scale OS 
mapping. On man-made drainage 
channels. 

Peat depth:  not present 

Private water supplies: unlikely 

Other sensitivities:  

Watercourses in catchment drain to 
Hall’s Burn which flows into the 
Glengavel Water, the Avon Water 
and the River Clyde. 

Medium for water quality due to 
sediment release to watercourse 
due to steep slopes, artificial 
drainage and watercourse 
proximity.  

Low for drainage alteration due to 
limited change in runoff 

Negligible for peat disturbance. 

Low for groundwater disturbance 

Construction 
Compound 

NGR 

65620 

36770 

 

Gradient: Moderate. 

Water feature proximity: approx. 
50m to the nearest watercourse 
shown on 1:50,000 scale mapping. 
Infrastructure is temporary. 

Peat depth:  not present  

Private water supplies: unlikely 

Other sensitivities:  

Watercourses in catchment drain to 
Hall’s Burn which flows into the 
Glengavel Water, the Avon Water 
and the River Clyde. 

Medium for water quality due to 
sediment release to watercourse 
due moderate slopes and main 
watercourse proximity.  

Low for drainage alteration due to 
limited change in runoff 

Negligible for peat disturbance. 

Low for groundwater disturbance 
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Infrastructure Location Description Magnitude 

Excavated 
access track  

Across site 

 

Gradient: Moderate to steep. 

Water feature proximity: all 
sections are greater than 50m from 
watercourses and there are no 
watercourse crossings. 

Peat depth: not present to shallow 
peat except for one very minor area 
of deep peat. 330m3 of peat will be 
excavated. 

Private water supplies: unlikely 

Other sensitivities:  

Watercourses in catchment drain to 
Hall’s Burn which flows into the 
Glengavel Water, the Avon Water 
and the River Clyde. 

Medium for water quality due to 
sediment release to watercourse 
due moderate slopes and main 
watercourse proximity.  

Low for drainage alteration due to 
limited change in runoff 

High for peat disturbance. 

Low for groundwater disturbance 

 

12.2 Watercourse Crossings 

The access track and associated infrastructure have been designed to avoid all watercourses 

so that no watercourse crossings are required.  

12.3 Transport Route 

The transport route to the site entrance is not included here. 

 

13   Assessment of Significance of Effect 

13.1  Project Assumptions 

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

baseline conditions across the site.  

13.2 Construction Phase 

13.2.1 Erosion / Sedimentation 

One general potential effect of construction of site facilities, 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:  

• removal and stockpiling of material for the turbine foundation base and crane 

hardstanding, 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;   
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• further excavation of existing borrow pits has the potential to increase runoff as 

soils are removed and increase silt laden runoff; 

• 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 Table 9.6) and the sensitivity of 

the receptor (Table 9.1). 

Infrastructure within the site has been located over 50m from main watercourses (shown on 

1:50,000 scale OS mapping) with the exception of a very minor part of the temporary crane 

hardstanding of Turbine 3.  

The majority of the infrastructure areas have been assessed with a Low to Medium magnitude 

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

effecting the water quality of the Hall’s Burn or Glengavel Water/Avon Water catchment. 

Medium magnitude has been assigned where the conditions are steep, watercourses are in 

relatively close proximity and there are likely to be high runoff rates that will require careful 

management.  

The sensitivity of Hall’s Burn and associated tributaries is Medium and the Avon Water is High 

due to the presence of brown trout downstream of the site and potentially being connected to 

the high sensitivity public drinking water supply source catchment downstream of the Site. The 

magnitude of potential effects, due to sedimentation of the nearby watercourses and drainage 

of existing access tracks, using best practice techniques are at most Medium for the majority 

of the site which equate to a Minor significance.  

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

site substation. 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 Medium 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 is at most 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 Medium sensitivity watercourses. The magnitude 
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of any potential effect of disposal of dewatering fluids is assessed as Low, thus the overall 

significance is at most Minor.  

As vehicles on site may be travelling over newly constructed roads or areas of exposed 

sediment, they may transport mud and silt away from site and onto public roads, where it may 

be washed into Medium sensitivity watercourses.  However, experience has shown that the 

majority of such mud is shaken off the wheels before the vehicle reaches the public road, 

although if necessary, wheel washes should be used. The magnitude of any potential effect of 

vehicles transporting sediment is Negligible to Low, thus the overall significance will be at 

most 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 Minor. The 

infrastructure will result in an overall significance of Minor. 

 

13.2.2 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 such as the compound; 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. 

• Poor sanitary plumbing. 

• Poor water storage. 

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 and of contamination due to sanitary 

plumbing is Low. However, the sensitivity of on-site receptors is assessed as being Medium 

to High at the Upper Avon Water. Therefore, the likely effect on surface water from pollution is 

mostly assessed as Minor and no additional mitigation above best practice methods are likely 

to be required. 

13.2.3 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 
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gradient, roads could act as barriers to run-off resulting in the ponding of water. If constructed 

in line with the gradient, the development of preferential flow down the roadway could occur. 

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

site infrastructure. With regard to turbine base and cable trench, this water level reduction will 

be temporary during excavation and concrete pouring/ cable installation. With respect to 

excavated tracks, the effects will be permanent as a seepage face will develop at the potential 

peat – track interface.  

Effect Assessment  

The effect of the access tracks will be no greater than normal forestry or agricultural tracks and 

there will be no net effect on the total quantity of water flowing off the site. At the outset, it is 

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

patterns by tracks and cable trenching during construction is Low. The watercourses on site 

are of Medium sensitivity therefore the overall significance would be at most 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. 

13.2.4 Increase in the Magnitude of Frequency of Flood Events 

The track network and turbine layout has been designed to avoid, as far as is practicable, areas 

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

13.2.5 Alteration of the Geological Environment 

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

and bedrock in varying amounts. 

Effect assessment 

Peat excavation is required at turbine location T2 and also some sections of the track. These 

areas do amount to a substantial volume of peat to be excavated, approximately 2,600m3, and 

therefore the magnitude of effect is High. The sensitivity of the peat in these locations is based 

on the depth and the condition, which is shallow and modified and therefore is considered to 

be at a Low level. The significance of effect is therefore Minor. 

The crane hardstandings all have substantial areas that will be temporary. At turbine 2 where 

peat is present these will be reinstated with peat subsequent to the construction which will allow 

the reuse of approximately 1,950m3 of peat (a 1m depth across the area). The remaining 650m3 

of peat that will be excavated can be used in ditch blocking across the site to raise groundwater 

levels and improve the current peat condition.  

13.2.6 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, 
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the likely significance of effect from the various potential effects, using best practice techniques, 

are assessed as Minor. 

13.3 Operational Phase 

During the operation and maintenance of the proposal, 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 operational 

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 construction compound, the turbine bases and part of the crane hardstandings 

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. 

13.4 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.   

 

14   Additional Mitigation and Residual Effects 

From the assessment of potential effects, the potential effect significance of the development 

are Minor or less. No specific mitigation and management are therefore required other than 

best practice however, as noted above excavated peat will be reinstated into the temporary 

crane hardstanding areas of turbine 2 post construction and any remaining peat will be reused 

to block the numerous drainage ditches across the site.  

An Ecological Clerk of Works (ECoW) should also be appointed to visually monitor the Site as 

construction commences and to advise on any further micro-siting.  The ECoW will have the 

power to halt all activities if a sensitive/protected habitats/species are identified or activities are 

identified that are having or have the potential to cause pollution to the water environment.  



 

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

Page 24 of 29 
 

It is recognised that this assessment is based on a partially quantitative, partially qualitative 

assessment and detailed, quantitative investigations can be carried out prior to construction on 

any sensitive area to confirm the results presented in this report. 

14.1 Adjacent Infrastructure / Cumulative 

The following wind farms are recorded within 3km of the site: 

• West Dykes Wind Turbine, 1 turbine, status: approved. Distance: 1km to northeast, 

mostly on the northwestern slope of Hawkwood Hill and within a separate 

subcatchment to Hallburn wind farm however both within the Upper Avon 

catchment. 

• West Dykehead Wind Turbines, 2 turbines, status: scoped. Distance: 1km to 

northeast, mostly on the northwestern slope of Hawkwood Hill and within a 

separate subcatchment to Hallburn wind farm however both within the Upper Avon 

catchment. 

• Harting Rig/Kype Muir Wind Farm Extension, 15 turbines, status: approved. 

Distance: 2km to northeast., within a separate subcatchment to Hallburn wind farm 

however both within the Upper Avon catchment. 

• Kype Muir wind Farm, 26 turbines, status: approved/active, Distance: 3.8km to 

northeast, within a separate subcatchment to Hallburn wind farm however both 

within the Upper Avon catchment. 

• Dungavel hill Wind Farm, 13 turbines; status: approved/active, Distance: 0.56km 

east of Hallsburn wind farm, mostly on the western slope of Side Hill 

The construction of the Hallsburn wind farm should be scheduled as far as possible to avoid 

being constructed during any other known significant period of construction or earthworks within 

the Upper Avon catchment. 

15 Conclusions  

The assessment identified areas of activity, particularly during the construction operations, that 

have the potential to affect the hydrological, hydrogeological and geological resources of the 

site.  

The magnitude and significance of potential effects was assessed, covering 

sedimentation/erosion, pollution, alteration to natural drainage patterns and the geological 

environment. This was completed as quantitatively as possible for individual infrastructure to 

allow each to be considered separately. Prior to specific additional mitigation, over and above 

best practice techniques, there is the potential for effects of Minor significance to occur in 

regard to peat and hydrology. No specific mitigation measures or management plans are 

therefore required other than the appropriate reuse of excavated peat as discussed.  
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