
 

  

 

 

REPORT 

Wind Farm Development at Rigmuir 
Hydrogeological Risk Assessment  

Submitted to: 

Clean Earth Energy Wind Investments Ltd 
Unit 2A and 2B 

Trenant Industrial Estate 

Wadebridge 

Cornwall 

PL27 6HB 

 

Submitted by: 

Golder Associates (UK) Ltd 

Attenborough House, Browns Lane Business Park, Stanton-on-the-Wolds,  

Nottingham, NG12 5BL, UK     

+44 0 115 937 1111 

20413059.600/B.0 

March 2021 

 



March 2021 20413059.600/B.0 

 

 
 

 i 

 

Distribution List 
 

Clean Earth Energy Wind Investments Ltd - 1 copy (pdf) 

Golder Associates (UK) Ltd - 1 copy  

 

 



March 2021 20413059.600/B.0 

 

 

 
 ii 

 

Table of Contents 
 

1.0 INTRODUCTION ......................................................................................................................................... 1 

1.1 Background ...................................................................................................................................... 1 

1.2 Objectives ........................................................................................................................................ 1 

1.3 Source of Information ....................................................................................................................... 1 

1.4 Relevant Guidance ........................................................................................................................... 2 

2.0 SITE DETAILS ............................................................................................................................................ 3 

2.1 Site Description ................................................................................................................................ 3 

2.2 Proposed Project Layout .................................................................................................................. 3 

2.3 Construction Works .......................................................................................................................... 4 

2.3.1 Foundation Construction ............................................................................................................. 4 

2.3.2 Wind Farm Tracks ....................................................................................................................... 5 

2.3.3 Water Crossings ......................................................................................................................... 5 

2.3.4 Electrical Infrastructure ............................................................................................................... 5 

2.3.5 Construction Compounds ........................................................................................................... 5 

2.4 Operation ......................................................................................................................................... 5 

2.5 Decommissioning ............................................................................................................................. 5 

3.0 CURRENT SITE LAYOUT AND HISTORICAL USES ............................................................................... 6 

3.1 Site Access ...................................................................................................................................... 6 

3.2 Current Site Use and Infrastructure ................................................................................................. 6 

3.3 Historical Uses ................................................................................................................................. 7 

4.0 BASELINE CONDITIONS ........................................................................................................................... 8 

4.1 Geology ............................................................................................................................................ 8 

4.2 Surface Water .................................................................................................................................. 8 

4.2.1 Hydrogeology .............................................................................................................................. 9 

4.2.2 Risk of Flooding ........................................................................................................................ 13 

4.2.3 Water Dependant Ecosystems ................................................................................................. 15 

5.0 QUALITATIVE ASSESSMENT ................................................................................................................. 16 

5.1 Assessment Methodology .............................................................................................................. 16 

5.2 Assessment of Effects .................................................................................................................... 17 



March 2021 20413059.600/B.0 

 

 

 
 iii 

 

5.2.1 Potential Effects ........................................................................................................................ 17 

5.3 Mitigation ........................................................................................................................................ 19 

5.3.1 Embedded Mitigation Measures ............................................................................................... 19 

5.4 Assessment of Receptor Value ...................................................................................................... 21 

5.5 Assessment of Effects upon the Water Environment .................................................................... 22 

5.5.1 Bedrock Aquifer within the Lower Limestone Formation .......................................................... 22 

5.5.2 Rigmuir Landfill ......................................................................................................................... 23 

5.5.3 Watercourses: ........................................................................................................................... 23 

5.6 Additional Mitigation ....................................................................................................................... 27 

6.0 CONCLUSIONS ........................................................................................................................................ 27 

7.0 REFERENCES .......................................................................................................................................... 28 

 

TABLES 

Table 1: Boreholes and Springs ......................................................................................................................... 10 

Table 2: Criteria for Determination of Receptor Value ....................................................................................... 16 

Table 3: Determination of Effect on Receptor .................................................................................................... 16 

Table 4: Assessment of Receptor Value ............................................................................................................ 21 

Table 5: Summary of Receptors, Estimated Magnitude of Change and Impact ................................................ 25 

  

FIGURES 

Figure 1: Proposed Site Layout; the capped landfill cells are represented by the solid purple shape in the centre 
of the site. ............................................................................................................................................... 4 

Figure 2: Site Access and Ponds within current site layout.................................................................................. 6 

Figure 3: River Classifications; map from SEPA (2021) ....................................................................................... 9 

Figure 4: Water wells and Springs; map from the British Geological Survey website ....................................... 12 

Figure 5: Groundwater Classification ................................................................................................................. 13 

Figure 6: River Flooding ..................................................................................................................................... 14 

Figure 7: Surface Water Flooding ....................................................................................................................... 14 

Figure 8: Sites of Special Scientific Interest ....................................................................................................... 15 

 

APPENDICES 

APPENDIX A 
Data from South Lanarkshire Council 

 



March 2021 20413059.600/B.0 

 

 

 
 1 

 

1.0 INTRODUCTION 

1.1 Background 

Golder has been commissioned by Clean Earth Energy Wind Investments Limited (Clean Earth Energy) to 

qualitatively consider the potential effects of the construction phase and operation of a proposed wind farm 

development upon hydrological (surface water) and hydrogeological (groundwater) receptors as described 

within the proposal CX20413059/1/V.0 dated 23rd October 2020. It is understood by Golder that Clean Earth 

Energy intend to submit a planning application for this proposal for a three-turbine scheme and that this 

document will accompany a range of supporting documents. It is assumed that this three-turbine scheme is not 

an EIA development. 

Rigmuir Landfill is located north east of the A726 road, approximately 2 km south east of East Kilbride in 

Lanarkshire, Glasgow, Scotland at National Grid Reference NS 668 521. Rigmuir Landfill is a closed landfill, 

which has accepted non-hazardous waste since 2008. The last phase to be completed was Cell 8A in 2016. 

Additional cells to the south east were originally proposed but have not been developed. These cells are 

currently intended to be restored to a mixture of heath, woodland and wet grassland rather than be developed 

as landfill.  Waste ceased to be accepted at the Site in September 2018. The final permanent capping was 

completed in early December 2019.  

1.2 Objectives  

The objective of this assessment is to qualitatively consider the potential effects of the construction phase and 

operation of the proposed development on surface water and groundwater receptors, by considering the 

potential water users and the potential effects of the development upon land, people and infrastructure as a 

result of the development.  

The first stage of the assessment is to define the existing baseline conditions through an examination of existing 

reports and freely available data pertaining to the site via a desk study. Following the review of baseline data, a 

qualitative assessment of the potential hydrogeological impact of the proposed development is carried out, 

following a staged procedure similar to that undertaken for an EIA, which proceeds via an identification of the 

current receptors and their sensitivity to potential effects. The potential magnitude and significance of impacts 

upon the identified receptors that could result from the development proposals is then assessed. Any mitigative 

actions and monitoring are thereafter identified as necessary and a consideration of residual impacts presented.  

A principal consideration arising from a windfarm development is the potential impact to water bodies from 

construction works. Construction works may also include watercourse crossings and culverting. Roads and 

foundations may also impede groundwater flow and impact upon groundwater and river quality. The natural 

protection that soil and subsoil provides will be removed by the construction of roads, tracks and hardstanding, 

and increases the vulnerability of groundwater to contamination from construction equipment and vehicles.  

Adequate drainage and treatment of runoff should also be considered and buffer zones may be appropriate to 

protect surface water courses or water sensitive habitats.    

1.3 Source of Information 

The information on which this HRA review is based has been obtained from the following sources: 

 South Lanarkshire Council database via freedom of information request; 

 Scottish Environment Protection Agency (SEPA) website; 

 British Geological Survey (BGS) interactive maps for details of borehole and water well locations; and 

 Hydrogeological risk assessment reports and annual monitoring reports for Rigmuir Landfill.  
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1.4 Relevant Guidance 

Legislation and policy guidance in relation to the water environment and general ground engineering works such 

as foundation and road construction is given in the following documents: 

 Water Framework Directive; 

 Town and Country Planning (Scotland) Act 1997; 

 Water Environment and Water Services (Scotland) Act 2003; 

 Environment Impact Assessment (Scotland) Regulations 1999; and 

 The Water Environment (Controlled Activities) (Scotland) Regulations 2011. 

Further guidance is available in: 

 Groundwater Protection Policy for Scotland V3, November 2009; 

 Planning Advice Note 50: Controlling the environmental effects of surface mineral workings; and 

  Code of Practice for the owners and Operators of Quarries and other Mineral Extraction Sites.  

For the purpose of this impact assessment, it is assumed that the site will not utilise a borrow pit, but that the 

above guidance will loosely apply where ground excavation is undertaken. Specific supporting planning 

guidance for Renewable energy in South Lanarkshire is also provided in: 

 South Lanarkshire Local Development Plan2: Renewable Energy, Supporting Planning Guidance; and 

 Land Use Planning System SEPA Guidance Note 4: Planning Guidance on On-shore windfarm 

developments.  

In particular, SEPA’s guidance states that the following should be considered in relation to the water 

environment (Windfarm Assessment Checklist, Appendix 1 of Planning Guidance on On-shore windfarm 

developments): 

 The pollution prevention principles to be adopted during the construction stage of the development, 

including permanent and temporary foul and surface water drainage, oil and chemical storage, working in 

adverse weather conditions and environmental management; 

 Buffers to sensitive receptors such as peatlands, wetlands, watercourses and water supplies; 

 Hydrology and drainage including abstractions, impoundments and watercourse engineering;  

 Borrow pits; and 

 Restoration  

Mitigative actions may include: 

 further information and investigations where groundwater abstractions are identified within 100m radius of 

roads, tracks and trenches or 250m radius from borrow pits and foundations; 

 The provision of a draft Environmental Management Plan for consideration of pollution prevention and 

environmental management during the construction operation and decommissioning of the site; and 

 The provision of buffer zones to protect vulnerable water resources and groundwater dependent terrestrial 

ecosystems (GWDTE). 
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2.0 SITE DETAILS 

2.1 Site Description 

The Site is located at Rigmuir Landfill, East Kilbride, Glasgow G75 0QZ between East Kilbride and Hamilton in 

an area of gently rolling hills dominated by rough grassland, rough pasture farmland, peat bog and local patches 

of woodland.  The centre of East Kilbride is located approximately 4 km to the west and the centre of Hamilton 

is located approximately 6 km to the east. The centre of the Site is at National Grid Reference NS66897 52209 

and the Site itself occupies approximately 50 hectares.  

Crutherland Farm is situated approximately 0.5 km west of the Site entrance.  The property of East Drumloch 

is located approximately 0.45 km to the east and Mid Drumloch is located approximately 0.65 km to the south 

east.  To the north the land has been developed as a small wind farm (Blantyre Muir wind farm with six turbines) 

and occupied by Enva Organics Recycling that accepts forestry waste and biodegradable wastes for composting 

and biofuel production (main Enva site located approximately 0.6 km north of the Site).  Crutherland House 

Hotel and Torrance House golf club are located approximately 1.3 km to the west.  

The bog at Blantyre Muir is designated as a Site of Special Scientific Interest (SSSI) and at its closest is located 

immediately north and west of the Rotten Burn and the Site’s surface water management lagoons.  Waukenwae 

Moss SSSI and Special Area of Conservation (SAC) is located approximately 1 km south east of the Site.  Both 

sites are designated for their active raised bog habitats.   

There is a former landfill located to the north of the Site which is likely to represent a former opencast coal 

working that was filled in the 1980s and completed in the 1990s. 

The land surrounding the Site is at an elevation of approximately 210 m Above Ordnance Datum (AOD).  The 

landfill forms the shape of a north east-south west elongated dome that rises to just over 225 m AOD at its 

highest.  The surrounding land is gently undulating within a similar elevation range. 

2.2 Proposed Project Layout 

Th proposed site layout is presented in Figure 1. The proposed project will comprise three wind turbine 

generators (WTGs). The key components of the site are: 

 Site access road from the A726 (Strathaven Road) to the site; 

 On site access roads to be constructed to each of the three WTGs; 

 GRP substations at each WTG; 

 Temporary compound, assembly and storage areas for each WTG; 

 Underground cables, following the route of the new access track, to carry the electricity generated at each 

turbine to the sub-station; 

 A control room; and  

 Three WTGs. 
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Figure 1: Proposed Site Layout; the capped landfill cells are represented by the solid purple shape in 
the centre of the site. 

2.3 Construction Works 

2.3.1 Foundation Construction 

The proposed project will comprise 3 WTGs. As the specifications of the WTGs are not yet known, specifications 

for typical foundation and other construction details are given.  

The typical design life for a wind turbine is 25 years1. Foundations have not yet been designed for the turbines 

at Rigmuir and these will be site specific, developed for the ground conditions at the site. It is anticipated that 

construction of the WTG foundations will involve the installation of a concrete foundation of 15-25 metres in 

diameter. Piled foundations may be used to minimise disturbance and generation of waste material and thereby 

lessen environmental impacts.  

Foundation construction is likely to involve excavation to competent bearing strata comprising the Carboniferous 

Coal Formation of the Clackmannan Group, by excavating through the superficial deposits consisting of 

alluvium, glacial till or peat. Open excavations are likely to incur water ingress from superficial perched 

groundwater, surface water and rainwater. Where feasible, excavations could be designed to drain into the site 

perimeter drain or may require active dewatering to the perimeter drain during construction. Sediment from 

pumped water may be removed via the onsite settling ponds and filter treatment at the site. Water from 

foundation dewatering will not be discharged directly to surface watercourses. 

Excavated material including topsoil would be stored in bunded compounds adjacent to the foundation and used 

as backfill and cover where and when required.  

An alternative option for foundation design could involve backfilling the excavation with compacted stone and 

then installing a reinforced concrete foundation. Suitable excavated material would be compacted above the 

upper surface of the base, with the central plinth extending above ground level.  

 

1 https://www.ewea.org/wind-energy-basics/faq/ 
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Pads for assembly cranes are constructed adjacent to the turbine foundations. These hardstanding areas must 

be set up completely level and these must also be designed specific for the site to ensure suitable load bearing 

capacity. Typical dimensions are approximately 50 m by 25 m.  

2.3.2 Wind Farm Tracks 

It is anticipated that the track will follow the course of the existing access track but with the course upgraded as 

necessary to facilitate a more straightforward passage for the articulated vehicles carrying the wind turbine 

components. Cut and fill will be avoided as much as possible. Where the site perimeter drain passes under the 

rerouted access track, a suitably engineered culvert may be required and periodic inspection undertaken as 

necessary to ensure that the drain remains clear during the construction operations. Additional engineering may 

also be required to protect the triangular pond in the west of the project site and the ‘L’ shaped ponds in the 

west of the site. 

2.3.3 Water Crossings 

A stream runs along the northern boundary of the site and a perimeter drainage channel surrounds the site for 

the control of runoff. A drain runs parallel to the access track where it enters the site and three drains cross 

beneath the track in culvert in this area. The track will be diverted (smoothed) above one of these drains and 

the culvert is likely to require re-engineering at this point. Where any re-engineering to a culvert is required, this 

should be designed in accordance with the SEPA Good Practice Guide for the Construction of River Crossings 

and the CIRIA Culvert Design and Operation Guide and designed to convey a 1 in 200-year return period flood 

event. 

2.3.4 Electrical Infrastructure 

GRP substations will be installed adjacent to each turbine in a small kiosk. The power cable network is likely to 

be installed adjacent to the tracks in a trench 0.5m wide at approximately 1m depth.  

2.3.5 Construction Compounds 

A temporary compound will be located at the entrance to the project site. Three smaller temporary compounds 

will be constructed in the close vicinity of each of the wind turbine locations to provide space for welfare facilities, 

deliveries and materials storage. As the compounds are temporary, it is anticipated that a shallow excavation 

for these will be sufficient.  

2.4 Operation 

Once the construction stage is complete, site operations will include the servicing of the turbines, including gear 

box oil changes. Oils and lubricants will be stored in a secure, bunded area and contingency plans will be in 

place to deal with any accidental releases. Operational procedures will be undertaken as detailed in site-specific 

risk assessments. 

2.5 Decommissioning 

Once the proposed development reaches the end of its operational lifetime, the site may be re-powered with 

new machines or the turbines may be removed and the foundation areas re-instated. 

A decommissioning plan will be required for the removal of the turbines and reinstatement of the site and is 

likely to include plans for the dismantling of the wind-turbines using a crane and the removal or partial removal 

of the foundations, whichever is the better environmental option. Turbine and substation components are likely 

to be removed and recycled. Distribution cables are likely to be cut off. Access tracks may remain if this is the 

better environmental option. 

The partial removal of foundations generally involves cutting the foundations off to 1m below ground level and 

covering this with a 1.0 m thickness of soil or peat, which would then be re-vegetated. 
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3.0 CURRENT SITE LAYOUT AND HISTORICAL USES 

3.1 Site Access 

The Site is accessed from the A726 (Strathaven Road) via a surfaced dedicated access road that is 

approximately 1.5 km long and ends at the Site entrance yard (part concrete part aggregate covered) (Figure 2). 

The yard includes a parking area, weighbridge, wheel wash and cabin with office and welfare facilities. 

 

Figure 2: Site Access and Ponds within current site layout  

3.2 Current Site Use and Infrastructure 

The Site is a former landfill, now closed for restoration. The final permanent capping was completed in early 

December 2019.  The remaining restoration works are mainly associated with non-waste areas (e.g., 

landscaping of areas where restoration material was stored, tree planting and vegetation seeding).  Some 

additional restoration material may be added to the landfill area to enable pipework to be buried before returning 

the land to public access; however, this is yet to be confirmed and will be dependent on the outcome of ongoing 

restoration communications with South Lanarkshire Council.  

There is a gas utilisation plant and a leachate treatment plant at the Site; infrastructure on Site includes the 

following: 

 A Gas Utilisation Plant (GUP) compound to the east; 

 A Leachate Treatment Plant (LTP) compound; 

 A concrete waste holding bay; 

 A restoration material management area; and 

 Surface water management lagoons (four). 

Electricity pylons pass along the north eastern edge the landfill waste mass area.  Two pylons are located within 

the Site boundary. 
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The Site contains 8 engineered cells. The basal engineering of all cells, comprises a minimum 1 m thick clay 

layer with a maximum permeability of 1 x 10-9 m/s, overlain by a 2 mm thick HDPE geomembrane liner.  

The base of the landfill penetrates the Carboniferous Limestone Coal bedrock. The final cell ceased accepting 

waste in September 2018. Final capping works were completed in 2019 and comprise a 300 mm waste 

regulating layer overlain by a 1 mm LDPE textured geomembrane, a geotextile protection layer and 1,000 mm 

of restoration soils (700 mm sub-soil and 300 mm topsoil). Each cell is drained via a 1 m diameter sump at a 

low point at the edge of each cell and connected to a 125 mm leachate main which encircles the Site, running 

north east into the Leachate Treatment Plant (LTP) raw leachate lagoon. 

Leachate is piped from the landfill cells to the LTP that is located to the east of the landfilled area. The leachate 

initially enters the raw leachate holding lagoon then passes into an above ground, concrete Sequential Batch 

Reactor (SBR) where it is treated. The treated leachate is then piped to the treated leachate lagoon, passes 

into reed beds and is then piped to the Rotten Burn for discharge at a permitted rate of up to 3 l/s.   

All leachate extraction points have monitoring requirements with respect to the depth to leachate (monthly), key 

leachate quality indicator parameters (e.g., pH, electrical conductivity, ammoniacal nitrogen) (quarterly) and 

additional leachate quality parameters (annually). There are no compliance requirements on leachate quality 

until the discharge location at surface water. The leachate head compliance limit (trigger level) is set at 2 m 

above the base of the cell (control level 1.5 m above cell base).  Leachate is monitored at various borehole 

locations. 

There is no groundwater underdrain or other form of groundwater management at the Site. The landfill is 

managed as an above groundwater landfill.  Monitoring of groundwater levels (six monthly) and groundwater 

quality (quarterly) is required by the Permit. Groundwater is monitored upgradient, cross-gradient and 

downgradient on the site. 

3.3 Historical Uses 

The application site was previously used for agricultural purposes, as the site of Rgmuir Farm, between 1858 

and the early 1970s. Between 1972 and 1987 the Crutherland Coals were extracted from the site via opencast 

coal working. Although an adit was recorded in the northeastern part of the site, the associated workings were 

removed by open cast coal extraction (Wardell Armstrong, 2005).  

Rigmuir Phase 1, a dilute and attenuate landfill, was located to the north-east of the site. Planning was permitted 

for Rigmuir Phase 1 site in 1983; landfilling was completed and the site restored to grassland by August 1993.  

A Pollution Prevention and Control (PPC) permit (PCC/A/1004241 (Issue 1)) was issued to Viridor Waste 

Management Limited in October 2007 by SEPA, for the landfill at the Site. The current variation of the Permit is 

PCC/A/1004241/VN04 (Issue 4) issued in in November 2013. Wastes deposited at the site comprise municipal 

waste, non-hazardous and inert wastes. 

  



March 2021 20413059.600/B.0 

 

 

 
 8 

 

4.0 BASELINE CONDITIONS 

4.1 Geology 

The superficial geology in the area comprises Alluvium along watercourses (such as the Rotten Burn) and 

Glacial Till or Peat elsewhere. The bedrock geology beneath is the Carboniferous Limestone Coal Formation of 

the Clackmannan Group, which comprises sequences of sandstones, siltstones, mudstones, limestones and 

coal.   

The Site was part of extensive opencast coal workings before development as a landfill, so the material beneath 

and around the Site was likely to have been disturbed and reworked and comprise a mixture of worked 

overburden materials. These materials are described by Wardell Armstrong (2005) as comprising mudstone 

and sandstone pieces in a clay matrix, as well as demolition rubble (brick and concrete, with some wood, metal 

and rubber).   

4.2 Surface Water 

Surface water within the area of the Project Site is currently managed through a series of swales that direct 

water to a former leachate treatment lagoon located to the south of the Site entrance or to a small triangular 

surface water lagoon located to the north of the Site entrance. Surface water is then directed into a large  

L-shaped attenuation basin and smaller rectangular settlement lagoon located to the north of the landfill area.  

Water is then discharged to the Rotten Burn at a rate restricted to the greenfield run-off rate of 271 l/s. The 

discharge is sampled at the outfall chamber, grid reference NS 66545 52326 and monitored monthly as required 

by the Permit. 

The Rotten Burn river is located adjacent to the eastern and northern Site boundary and flows in a south westerly 

direction. A tributary to the Rotten Burn river flows along the western installation boundary. The distance from 

the burns to the landfill boundary varies between 50 m and 200 m. The Rotten Burn flows into the Rotten Calder 

Water approximately 1 km to the west of the site. There are small surface water ponds located in the southern 

part of the Site where the restoration materials are sourced, and on the land to the south of the Site. 

Water quality classification of the surface water courses was checked by accessing the SEPA interactive map2 

with further data from the SEPA water environment hub3.  The Rotten Calder Water is identified within the 

Scotland River Basin Management Plan (RBMP) and is within the River Clyde catchment of the Scotland river 

basin catchment; the main stem of the river is approximately 21.8 km in length. The Rotten Calder Water is 

assigned a ‘Moderate’ status/potential which is a description of how much the condition of the river differs from 

near natural conditions. Water bodies in near natural condition are classed as high, whilst those showing severe 

damage are at bad status. The status is made up of a range of biological quality elements supported by 

measurements of chemistry, hydrology, morphology and assessment of non-native species.   The river is fished 

and is stocked with brown trout annually by the local angling club4. River water quality was classed as ‘moderate’ 

in 2014 and 2021 and a moderate status is given for ecology5. Pressures on the river currently arise from point 

source discharges from business waste and sewage. SEPA anticipate that a good water quality will be achieved 

in this river by 2027, by addressing various pressures via regulation.   

The water quality of the Rotten Burn is not provided but is likely to be ‘moderate’ based upon the status of other 

rivers in the area. 

 

2 https://map.environment.gov.scot/sewebmap/ 

3 https://www.sepa.org.uk/data-visualisation/water-environment-hub/ 

4 https://www.visitlanarkshire.com/things-to-see-and-do/east-kilbride-angling-club/ 

5 https://www.sepa.org.uk/data-visualisation/water-classification-hub/ 
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Figure 3: River Classifications; map from SEPA (2021) 

4.2.1 Hydrogeology 

Most of the site is underlain by opencast backfill and intrusive site investigation (Wardell Armstrong, 2005) has 

established that the northernmost workings extend to within 5 m of the Rotten Burn, which is situated along the 

northern and north-western site boundary. Local groundwater flow in the opencast backfill is to the north west 

and towards the Rotten Burn. The hydraulic gradient varies between approximately 0.029 and 0.06 (mean 

0.036) across the Site. Local groundwater flow in the opencast backfill is to the north west and the Rotten Burn. 

In the wider area the bedrock groundwater flow is in a westerly direction towards the Rotten Calder Water, 

situated approximately 1 km to the west.  

Coal seams may have been mined from adits along the bank of the Rotten Burn, potentially allowing 

groundwater from the open cast overburden to flow into the Rotten Burn via the Carboniferous Limestone Coal 

Formation (Wardell Armstrong, 2005).  

Groundwater flow in the Carboniferous Limestone Coal Formation is through the matrix and fractures. The unit 

is classified by SEPA as a moderately productive aquifer. Moderate productivity aquifers are described as 

generally thin layers of marine deposits typically containing high proportions of silt and clay, supporting small 

public water supply abstractions in parts of rural Scotland (BGS, 2004).  

Groundwater elevations are currently monitored within nine boreholes on the site. Groundwater elevations are 

lowest in the north western corner of the site and in the northern corner of the site and at their highest to the 

south of the site.  

A search of groundwater wells and springs within 5 km of the site has been carried out. Data was requested 

from South Lanarkshire Council (Appendix A) and a search of water wells and springs was undertaken using 

interactive maps available on the British Geological Survey (BGS) GeoIndex. Data sets differed in the 

information provided. Grid references from council records are likely to be less accurate than those provided in 

BGS data.    
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Table 1: Boreholes and Springs 

No. Grid 
Reference 

Supply/Property Name Use Borehole 
Details 

Distance & 
Direction 

Volume 
Used 

11 E-270100 
N-648700 

Nethershields Farm 
Nethershields Farmhouse, 
Glassford  ML10 6TX 

dairy & 
domestic 2 
properties 
supplied 

headworks 
above ground 

6.25 km to 
the SE of T3 

<10m3 

21 E-263800 
N-648200 

Skeoch Farmhouse, East 
Kilbride G75 0QL 

dairy & 
domestic 2 
properties 
supplied 

headworks 
below ground 

3.42 km to 
the SW of T3 

<10m3 

32 E-267370 
N-651220 

Mid Drumloch Farm BH 

BGS Ref NS65/26 

N/A Lower Limestone 
Formation 7m 
depth 

Installed 1871 

725 m to the 
SE of T3 

N/A 

42 E-267360 
N-651180 

Mid Drumloch Farm No.2 

BGS Ref NS65/28 

N/A Lower Limestone 
Formation  

Depth and year 
not stated 

860 m to the 
SSE of T3 

N/A 

52 E-267200 
N-650400 

West Drumloch Farm BH 

BGS Ref NS65/29 

N/A Strathclyde 
Group 

20.30m depth 

Installed 1934 

703 m to the 
SSE of T3 

N/A 

62 E-265750 
N-650370 

Rig Farm Shaft 

BGS Ref NS65/25 

N/A Lower Limestone 
Formation 

10.70m depth 

1.903 km to 
the SSW of 
T3 

N/A 

72 E-266100 
N- 655300 

Calderwood Castle No. 1 

BGS Ref NS65/21 

(west bank of Calder Glen) 

N/A 3.60 m 

Installed 1896 
into superficial 
deposits 

3.05 km to 
the NNW of 
T1 

N/A 

82 E-266100 
N- 655300 

Calderwood Castle No.2 

BGS Ref NS65/22 

(west bank of Calder Glen) 

N/A 23.60 m 

Installed into 
Lower Limestone 
Formation 

3.05 km to 
the NNW of 
T1 

N/A 

92 E-263880 
N 650700 

Langlands Farm BH 

BGS Ref NS65/22 

N/A 35.60m  

Installed 1890 
into Lower 
Limestone 
Formation 

3.280 km to 
the WSW of 
T3 

N/A 

102 E-262890 
N- 651270 

Curlingmire Farm Shaft 

BGS Ref NS65/19 

N/A Depth not given.  

Installed into 
Lower Limestone 
Formation 

4.100 km to 
the WSW of 
T1 

N/A 

112 E-264126 
N- 648498 

Higher Cleughearn Road 
East Kilbride 

BGS Ref NS64/15 

N/A 100.0m Installed 
2018 into 
Strathclyde 
Group 

4.430 km to 
the SW of T3 

N/A 

122 E-269780 
N- 649440 

Burn Farm Spring 1 

Reference NS64/2 

N/A Depth stated as 
0. Aquifer stated 
as Limestone 
Coal 

3.862 km to 
the SE of T3 

N/A 
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No. Grid 
Reference 

Supply/Property Name Use Borehole 
Details 

Distance & 
Direction 

Volume 
Used 

132 E-269800 
N- 649500 

Burn Farm Spring 2 

Reference NS64/3 

N/A Depth stated as 
0. Aquifer stated 
as Limestone 
Coal  

3.900 km to 
the SE of T3 

N/A 

142 E-269530  
N-648760 

Nethershields Farm Shaft  

Ref NS64/4 

N/A Depth stated as 
0. Aquifer 
Strathclyde 
Group 

4.050 km to 
the SE of T3 

N/A 

152 E-269290  
N-648900 

Nethershields Farm 
Spring, Ref NS64/5 

N/A Spring – aquifer 
not entered on 
database 

3.876 km to 
the SE of T3 

N/A 

162 E-267900 
N-649010 

Shawton Farm Shaft 

Ref NS64/1 

N/A Aquifer not 
entered on 
database 

3.03 km to 
the SSE of 
T3 

N/A 

172 E-269890 
N-655300 

Drakemire Dairy BH 

Ref NS65/2 

N/A Installed to 72.0 
m in 1995 into 
Undifferentiated 
Carboniferous 
Rocks 

4.41 km to 
the NE of T1 

N/A 

182 E-268500  
N-656300 

Blantyre Colliery N/A Depth not given. 
Aquifer not 
entered on 
database 

4.31 km to 
the NNE of 
T1 

N/A 

192 E-267900 
N-656500 

Blantyre Sawmills BH  

Ref NS65/23 

N/A Installed to 
19.7m  

1908 

Coal Measures 
Group 

4.45 km to 
the NNE of 
T1 

N/A 

202 E-263300 
N-654600 

East Kilbride Station BH1 

BGS Ref NS65/15 

N/A Installed to 
11.30m  

1889 

Lower Limestone 
Formation 

4.12 km to 
the NW of T1 

N/A 

212 E-263300 
N-654600 

East Kilbride Station BH2 

BGS Ref NS65/16 

N/A Installed to 
12.60m  

1889 

Lower Limestone 
Formation 

4.12 km to 
the NW of T1 

N/A 

222 E-262190 
N-652870 

West Netherton Farm BH 

BGS Ref NS65/18 

N/A Installed to 
41.10m 

1909 

Limestone Coal 

4.62 km to 
the W of T1 

N/A 
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Figure 4: Water wells and Springs; map from the British Geological Survey website 

The Site itself sits upon a Moderately productive (up to 10 L/s) aquifer (Class 2B) which consists of a ‘multi-

layered aquifer with low yields except where disturbed by mining, within which almost all flow occurs via fractures 

and other discontinuities. The East Kilbride groundwater is identified within the Scotland RBP as a groundwater 

body approximately 113.3 km2 in area and is of poor quality6 due to legacy pollution from mining or quarrying. 

It is likely that water quality will not improve through to 2027 but should improve long term. 

Further to the south the underlying aquifer is of low productivity, with small amounts of groundwater within the 

weathered, near surface zone and within secondary fractures. Rare springs may yield up to 2 L/s. The 

Strathaven water within the Clyde Sub Basin District assessed as ‘good’ quality.   

Groundwater sensitivity at the site is assessed as low. Although the underlying aquifer is moderately productive, 

the quality of groundwater within the East Kilbride groundwater body is low and the nearest groundwater 

abstraction that is down hydraulic gradient of the site is just over 3km away (Calderwood Castle, on the west 

bank of Calder Glen). The Calderwood Castle boreholes are installed into both superficial deposits and into the 

Lower Limestone Formation.  

No private water supplies were located within 100 m of any roads, tracks or trenches or within 250 m of any 

proposed foundation during the course of this desk study.  

 

6 https://map.environment.gov.scot/sewebmap/ 
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The Private Water Supplies identified by the South Lanarkshire search appear to be situated within the 

Strathaven water of the Clyde Sub Basin District and are therefore of ‘good’ quality, although this is an aquifer 

of low productivity.  

 

Figure 5: Groundwater Classification 

4.2.2 Risk of Flooding 

Flood risk for the site was checked by accessing the SEPA flood risk maps7. The Project site is predominantly 

located within an area of low risk from river flooding or surface water flooding. Future flood maps indicate little 

change; the main part of the site still falls within an area with less than 0.1% chance of flooding.  

The Rotten Burn has a high likelihood of flooding in the area on the northern side of the elongated leachate 

ponds in the north of the site. This is unlikely to impact upon the development site.  

Localised, surface water flooding is likely to occur in the area where the access road approaches the site, 

particularly where the ditch runs alongside the road, and in the western-most point of the landfill site. The 

flooding is likely to occur during periods of heavy rainfall when overland flow exceeds the capacity of the ditches 

in this area and the water table elevation is highest.  

 

7 https://map.sepa.org.uk/floodmaps/FloodRisk/Risk 
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Figure 6: River Flooding 

 

 

Figure 7: Surface Water Flooding 
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4.2.3 Water Dependant Ecosystems 

Blantyre Muir covers an area of 51.18 ha to the north and northwest of the site, on the northern bank of rotten 

Burn. Blantyre Muir is a SSSI (site of special scientific interest), specified as ‘one of the best examples of raised 

bog in South Lanarkshire’ by NatureScot8. Wetland areas such as these are of National Importance for their 

Sphagnum-rich vegetation, marked surface patterning and near-surface water table. 

Crurtherland Moss represents a similar raised peat bog and is located approximately 250m to the south-west of 

the site. Crutherland Moss is designated as a Site of Importance for Nature Conservation (SINC). A further peat 

bog, Waukenwae Moss SAC is located approximately 1 km to the south east of the site and covers an area of 

154.32 ha.  The peat bogs are believed to lie above the influence of the regional groundwater table (Wardell 

Armstrong, 2005).   

 

Figure 8: Sites of Special Scientific Interest 

  

 

8 https://sitelink.nature.scot/site/227 



March 2021 20413059.600/B.0 

 

 

 
 16 

 

5.0 QUALITATIVE ASSESSMENT 

5.1 Assessment Methodology 

To determine whether a potential project impact could be determined to be ‘significant’ various criteria are 

applied and a qualitative assessment of impacts considered, based on information available for the site and 

surrounding area, and experience with similar developments. The impact assessment covers direct and indirect, 

long and short term, permanent and temporary impacts. Potential impacts are assessed against legal 

requirements and standards and using application of professional judgement where no such standards exist by 

assessing receptor Value (Table 2) and then considering the degree of change that may occur if that receptor 

was impacted during the course of the Project (Table 3). 

Table 2: Criteria for Determination of Receptor Value 

Value of Receptor 

(Sensitivity) 

Example Criteria 

High  River supporting fisheries or habitat with conservation status (SAC, SPA, 

Ramsar) 

 Water Dependent Ecosystems with statutory designation (e.g., SSSI) 

 River with good water quality; WFD surface water body with overall high 

status 

 High quality surface water or groundwater used for a potable purpose  

 Large floodplain / high vulnerability to flooding due to presence of essential 

infrastructure / potential loss of life during flooding 

Medium  River supporting resource for fishing 

 Water Dependent Ecosystems with non-statutory designation (e.g., SINC) 

 River with fair water quality 

 Surface or groundwater used for an agricultural or industrial purpose 

 Small floodplain / flooding could result in damage to infrastructure or 

property/ features with a ‘Highly Vulnerable Use’ (e.g., Landfill) 

Low  River which does not support fish  

 River with poor water quality 

 Intermittent or no use of groundwater from boreholes or springs 

 No floodplain / flooding /low vulnerability infrastructure  

 

By using this assessment methodology impacts can be classed as major, minor, moderate or none and further 

significant impacts analysed.  

Table 3: Determination of Effect on Receptor 

Magnitude of Change: Sensitivity of Receptor (Value) 

High Medium Low 

High (>75% of receptor affected/ 
major change sufficient to affect use) 

Major   

(Significant) 

Major  

(Significant) 

Moderate 

(Probably significant) 

Medium (25-75% of area or receptor 
affected/ noticeable change / may 
affect use) 

Major 

(Significant) 

Moderate 

(Probably 
significant) 

Minor 

(not significant) 
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Magnitude of Change: Sensitivity of Receptor (Value) 

High Medium Low 

Low (5-25% of area or receptor 
affected / minor change / generally 
insufficient to affect use) 

Moderate 

(Probably 
significant) 

Minor 

(Not significant) 

Negligible 

(Not significant) 

Very Low (>0% and <5% of area or 
receptor affected / very little change / 
no affect on use) 

Minor 

(Not significant) 

Negligible 

(Not significant) 

Negligible 

(Not significant) 

No change None None None 

 

5.2 Assessment of Effects 

In assessing the potential impacts of the project upon the groundwater and surface water, the following are 

considered: 

 Water consumption; 

 Alteration of groundwater flow paths or flow / morphology in a surface water course; and 

 Discharge to the water environment and point source or diffuse pollution. 

Potential impacts are considered within construction, operational and decommissioning phases.  

5.2.1 Potential Effects 

Project activities will involve the construction of a new access track, foundations for the turbines and crane pads 

and the installation of ancillary infrastructure including cabinets and cabling. Water will be required for concrete 

production and worker needs; it is assumed that water will be obtained from a mains public water supply or 

transported to site. A groundwater or surface water abstraction has not been submitted as part of this project.   

The access track passes over a ditch which runs into the Rotten Burn. It does not pass over, nor is it adjacent 

to, any water course that is classified by SEPA. The following section details the potential effects upon the 

receptors listed above. 

Changes in ground water levels, flow paths and quality within the underlying aquifer (including derogation of 

groundwater supplies) could occur due to: 

 The removal of vegetation and the compaction of soils increasing surface runoff and decreasing recharge, 

particularly during extreme precipitation; 

 Dewatering of foundation excavations, giving rise to lowering of the water table and potential decrease in 

surface water flow in the Rotten Burn;  

 Construction dewatering operations could increase the contaminant flux from the landfill, with potential 

impact to groundwater quality; 

 Spillage of fuels or oil from construction machinery could potentially impact groundwater quality; 

 Damage to landfill capping and leachate control infrastructure, leading to increased loading of pollutants 

to groundwater; 

 The installation of concrete foundations may alter groundwater flow paths, leading to preferential flow and 

the potential to mobilise contaminants within the site and from the adjacent former landfill site; and 
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 Site activities during construction, operation and decommissioning resulting in the release of contaminants 

with subsequent impact to groundwater. 

Changes in surface water flows and quality within surface water courses could occur due to: 

 Increased sediment loading from runoff during construction operations impacting surface water drainage 

and impact to the Rotten Burn; 

 Spillage of fuel, oils or chemicals during construction operations, leading to impact to the Rotten Burn 

through impact to surface water drainage; 

 Dewatering of excavations during construction, which could have the potential to increase contaminant flux 

from the landfill, then impact the Burn via made ground and alluvium; 

 Potential increase in flow rate in the Burn due to increased runoff from areas of hardstanding and 

compaction of soils; 

 Dewatering during construction disrupting baseflow to surface water courses (the Rotten Burn); 

 Change in contaminant flux and flowpaths beneath the site, remobilising contaminants from within the site 

boundary; and 

 Site activities during construction, operation and decommissioning resulting in the release of contaminants 

with subsequent impact to surface water. 

An increase in peak surface water flows, leading to increased risk of downstream flooding with potential impact 

to people, property and infrastructure downstream could occur due to: 

 Construction operations, including soil compaction, installation of hardstanding areas and vegetation 

clearance; 

 Increased runoff from hardstanding areas during all phases of the Project; 

 Discharge of groundwater to surface water courses (the Rotten Burn) during construction dewatering 

activities; and 

 Potential disruption of groundwater flow paths during all phases of the Project.  

Impact to the basal liner system, leachate treatment infrastructure and related operation on the Site could occur 

due to: 

 Changes in groundwater level that reduce the rate of groundwater underflow beneath the landfill which 

could change the assumptions of the amount of dilution available in the aquifer; 

 Changes in groundwater level, giving rise to differential settlement associated with construction dewatering 

operations; 

 Changes in groundwater level due to reduced recharge as a result of increased areas of hardstanding and 

compaction of soils reducing infiltration; and 

 Disruption of surface water treatment system including silting up of drains. 

Changes in ground and surface water levels, flows and water quality with a potential to impact Water Dependent 

Ecosystems due to: 

 Decline in ground water levels during excavation dewatering activities during construction of turbine 

foundations; 
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 Decrease in infiltration and recharge due to the compaction of soils and installation of hardstanding 

following construction and during site operations and following decommissioning; 

 Dewatering during construction causing potential mobilisation of contaminants from the Site landfill and 

the historic landfill to the northeast; 

 Dewatering of groundwater during construction of foundations disrupting baseflow to water courses; 

 Increased sediment loading to surface waters from sediment loaded runoff during construction activities 

including soil stripping, excavation for foundations and vehicular movement; and 

 Site activities throughout construction, operation and decommissioning have the potential to release 

contaminants into surface or groundwater that may adversely impact WDEs.   

It is assumed that sanitary waste will be collected by a correctly authorised carrier from portable toilets used on 

the site.  

5.3 Mitigation 

5.3.1 Embedded Mitigation Measures 

Embedded mitigation measures are those that are integral to the project and include all mitigation measures 

assumed to be in place during the construction, operation and decommissioning phases and represent industry 

best practice. These do not replace the more specific measures detailed for the various phases below. The 

various embedded mitigation measures in relation to the water environment are as follows: 

 Construction Environmental Management Plan (CEMP) - a live document through pre-construction, 

construction and initial production stages, with the objective of ensuring good environmental practice, 

compliance and inspection throughout the process, with a framework for dealing with adverse events 

should they occur. 

 Construction Method Statement (CMS) – a document which would detail pollution control measures 

including any dewatering activities; infrastructure design including track sections to be excavated; details 

of watercourse crossings; and site restoration plan. 

 Water Management Plan (WMP) – The WMP will draw upon the specific mitigation measures presented 

in the construction, operation and decommissioning sections below, in relation to the management of water 

on the site, including excavations and surface water drainage and will be agreed prior to construction of 

the Project. 

 Pollution Prevention Plan (PPP) and Pollution Incident Response Plan (PIRP) – to be implemented as part 

of the CEMP and based upon SEPA’s Pollution Prevention and Control guidelines. 

 Site Waste Management Plan (SWMP) - description of waste types and disposal. 

 Documentation detailing Control of Hazardous Materials – CoSHH assessments and on-site facilities for 

materials storage, transportation and refuelling; discharge to the water environment will not be permitted.      

 The development does not involve construction within a potential flood zone. 

 Protection of Groundwater Abstractions – No licensed groundwater abstractions were identified within the 

site itself or within 250m of the site boundary. 

  



March 2021 20413059.600/B.0 

 

 

 
 20 

 

 Track Design has been designed to minimise track length. Where appropriate, tracks will incorporate cross-

drains to facilitate drainage across the access track to allow water to infiltrate on the down-slope side 

(SEPA guidance on Good Practice During Windfarm Construction). Where necessary, check dams may 

be used to lower velocities and allow silt to settle from suspension.   

 The use of flat-bottomed ditches for drainage may be incorporated to reduce the depth of disturbance. 

 Drainage Design - Although surface water will be allowed to re-infiltrate if possible, some water may be 

discharged to a surface water course. Where surface water discharge is undertaken, good practice 

measures including appropriate attenuation storage will be incorporated to avoid a negative impact to the 

hydrology. As the Site itself exceeds 4 hectares, Site drainage measures would be set out within the WMP 

and subject to a licence from SEPA. 

 Design of Cable Trenches – Cable trenches would be run alongside access tracks, installed at the 

minimum depth possible (anticipated to be 0.5 – 1.0m deep) and left open for the minimum length of time 

practicable, to avoid the formation of preferential pathways. Trenches will then be backfilled with the 

material excavated from them to disrupt unsaturated flow paths as little as possible. If higher permeability 

material is used, then low permeability clay collars may be installed across the trench to avoid preferential 

flow along the trench. 

 Watercourse crossings – Any renewed watercourse crossings will be designed according to good practice 

contained in SEPA’s Good Practice Guide for the Construction of River Crossings and the CIRIA and the 

CIRIA Culvert Design and Operation Guide (C689F). The access track currently follows a similar route to 

that of the Site access road; this crosses the surface drainage network where it enters the Site. No 

additional watercourse crossings are anticipated.  

 Excavations and dewatering activities – Excavation activities will incorporate Best Practice Guidelines from 

SEPA to prevent pollution. Mitigation measures include the installation of cut-off drains to prevent surface 

run-off entering the excavation and gravity drainage of excavations where possible. Where excavations 

are drained by pumping, water should be channelled through silt traps, infiltration swales or lagoons to 

allow sediment to settle and not directly discharged to surface water.  

The use of sulphate-resistant concrete will avoid the potential for alkaline pollution of groundwater through 

concrete leaching. 

Materials removed from excavations have the potential to impact surface water quality through sediment 

laden runoff during inappropriate storage. Materials should be stored at a location where they will not have 

the potential to impact surface water courses and should be contained to prevent sediment run-off.  

 Site Activities – Potential impact to surface or ground water quality can arise through oil leaks from plant 

machinery and spillage of oils, fuel and chemicals within storage, use and disposal areas. Water quality 

impacts can potentially occur during the construction and operational phases of the Project. 

Construction phase plant and machinery will be maintained to avoid the risk of oil or fuel spillage. Plant 

and storage areas for fuel, oils and chemicals will be within secure areas on hardstanding. Drainage of 

potentially oily areas will be directed to an interceptor, to avoid hydrocarbon impact to the water 

environment.  

Fuel and oils will be stored in a bunded area on site, with a bund of 110% capacity and in accordance with 

the Water Environment (Oil Storage) (Scotland) Regulations 2006, good practice and SEPA Guidance.  Oil 

spillage to ground during refilling or refuelling may be avoided using drip trays or via the use of designated 

hardstanding with suitable drainage incorporating an oil interceptor.  



March 2021 20413059.600/B.0 

 

 

 
 21 

 

Once the construction stage is complete, site operations will include the servicing of the turbines, including 

gear box oil changes. Oils and lubricants will be stored in a secure, bunded area and contingency plans 

will be in place to deal with any accidental releases. Operational procedures will be undertaken as detailed 

in site-specific risk assessments to minimise potential for environmental impact.     

It is recommended that a buffer distance is applied to the ponds on site to avoid any contamination impact to 

the surface water ponds which could thereafter impact the Rotten Burn. Infrastructure to protect the water quality 

of surface water already exists on the site in relation to its current use. It is recommended that this infrastructure 

is maintained and utilised where necessary to avoid any further cut and fill activities. 

Groundwater monitoring boreholes on the site should be maintained and groundwater levels and quality 

monitored during construction and operation. 

5.4 Assessment of Receptor Value 

An assessment of the potential hydrology and hydrogeological receptors according to the criteria presented in 

Table 2, is presented in Table 4. 

 

Table 4: Assessment of Receptor Value 

Receptor Value Receptor Type Description and Explanation of Value 

Aquifer 

Bedrock Aquifer within 
Lower Limestone 
Formation; the East 
Kilbride Groundwater 
Body  

Medium Aquifer 
(resource) 

The site is located on a moderately productive 
aquifer. Although water quality is ‘Poor’, the 
groundwater body is specified in the Scotland 
RBMP and is a WRD groundwater body.  

Landfills 

Rigmuir Landfill Medium Land Use (flood 
potential) 

Potential for damage to high vulnerability land 
use 

Surface Water Courses 

Rotten Burn Low Surface water 
(resource) 

The Rotten Burn is an unlisted, local resource 

Rotten Calder Water Medium Surface water 
(resource) 

The Rotten Calder has a Moderate water 
quality status and is listed within the Scotland 
RBMP 

Properties and infrastructure vulnerable to flooding 

Northern tip of site -
(Fluvial) 

Low Vulnerability to 
flooding 

No development in area of site; low 
vulnerability to flooding 

Access track Low Vulnerability to 
flooding 

Low vulnerability of infrastructure 

Abstractions 

West Drumloch Farm 
BH, 703m to the SSE of 
T3 

(Closest borehole and 
potential abstraction) 

Low Aquifer 
(resource) 

Borehole installed into Strathclyde Group; no 
further information regarding use; water is 
classified as Poor quality. 
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Receptor Value Receptor Type Description and Explanation of Value 

Calderwood Castle No1 

(Closest borehole and 
potential abstraction 
down hydraulic  gradient 
3.05km to the NNW of 
T1) 

Low Aquifer 
(resource) 

Borehole installed into Lower Limestone 
Formation; no further information regarding 
use; groundwater is classified as Poor quality. 

PWS at Nethershields 
Farm (No. 1 on map and 
table) 

Medium Aquifer 
(resource) 

Dairy and domestic supplies. Low productivity 
aquifer, good groundwater quality, <10 m3 
/day. 

PWS at Skeotch 
Farmhouse (No.2 on 
map and Table) 

Medium Aquifer 
(resource) 

Dairy and domestic supplies. Low 
productivity, good groundwater quality, <10 
m3/day. 

Water Dependent Ecosystems  

Blantyre Muir High GWDE Blantyre Muir is a SSSI (statutory designation) 
which lies to the north of the site and is 
isolated from the site by the Rotten Burn.   

Waukenwae Moss SAC High GWDE Waukenwae Moss is a raised wetland situated 
approximately 1km to the south-east of the 
site and has a statutory designation. It is 
designated an SAC, which is a statutory 
designation. 

 

5.5 Assessment of Effects upon the Water Environment 

5.5.1 Bedrock Aquifer within the Lower Limestone Formation 

The Site is located on a moderately productive aquifer, the East Kilbride groundwater body (Lower Limestone 

Formation), that is classified as a WFD groundwater body. An assessment of potential impacts concluded that 

loss of the resource could occur through lack of recharge due to areas of hardstanding constructed or through 

dewatering during construction causing a decline in groundwater levels, dewatering could also mobilise 

contaminants from the landfill on site or on the adjacent site and that point source or diffuse contamination could 

occur during all phases of the development. 

The water quality within the aquifer is Poor and abstractions are generally less than 10 m/day. Abstractions are 

not present within the Site or within 250m of the Site. However, it is a groundwater resource that is designated 

under the WFD, so the value is considered Medium.  

Mitigative measures to protect the aquifer include: CEMP, BS6031:2009 Code of Practice for Earth Works9, 

WAT-SG-29 Temporary Construction Methods10, Registration or licensing for dewatering. 

The embedded mitigative measures are considered sufficient to protect the aquifer from loss or contamination 

of the groundwater resource. It is considered that there will be a minor reduction in groundwater quality and 

levels on the site although this will have a very small impact upon the groundwater body. Assessment of impact 

is considered Negligible (adverse) and therefore not significant. 

 

9 https://geotechnicaldesign.info/bs6031-2009.html 

10 https://www.sepa.org.uk/media/150997/wat_sg_29.pdf 
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5.5.2 Rigmuir Landfill 

Rigmuir Landfill, a closed, above ground landfill is situated within the project site. Whilst the proposed 

development will be outside of the footprint of the waste, liner and capping; the environmental performance of 

the landfill will rely on certain assumptions regarding liner performance and the underlying groundwater 

underflow.  Hence, the assessment of impacts concluded that all phases of the Project had the potential to 

disrupt the operation of the landfill and that construction excavation dewatering had the potential to reduce the 

groundwater underflow or damage the liner through differential settlement by lowering ground water levels on 

the site.  

Landfill uses are considered as a ‘Highly Vulnerable Use’ within flood risk land use vulnerability classification 

and are therefore Medium value receptors. 

Mitigative measures to protect the landfill include: CEMP, BS6031:2009 Code of Practice for Earth Works,  

WAT-SG-29 Temporary Construction Methods, Registration or licensing for dewatering. Drainage should be 

designed to facilitate recharge of water to the ground rather than off site.  

The embedded mitigation measures are considered sufficient to protect the landfill and it is considered that any 

damage to the liner through differential settlement or the existing assessment of the environmental impact of 

the landfill operation will be minor. Assessment of impact is considered negligible and therefore not significant. 

5.5.3 Watercourses: 

The Rotten Burn and the Rotten Calder Water 

The Rotten Burn flows into the Rotten Calder Water which runs roughly south to north to the west of the site. 

The Rotten Burn is not identified as a WFD surface water body within the Scotland RBMP, but flows into the 

Rotten Calder Water, which is identified as a WFD surface water body.  

The assessment of impacts concluded that the development had the potential to impact surface water through 

altering the flow and water quality. This can occur throughout all stages of the development due to soil 

compaction and hardstanding placement increasing runoff and reducing infiltration, flow paths becoming 

interrupted due to the placement of concrete foundations, sediment loading following excavation, dewatering 

reducing baseflow to the Burn and site activities introducing point contamination.  

Although both the Rotten Calder Water and the Rotten Burn are considered as surface water resources, only 

the Rotten Calder Water constitutes a WFD surface water body and, with its Moderate water quality, is of 

Medium value. The Rotten Burn is of Low value, due to its lower catchment size and non-classification.   

Mitigation to protect these watercourses includes a 50 m buffer zone adjacent to the Burn, well designed track 

drainage to improve infiltration and various guidance and licensing requirements contained within CEMP, 

BS6031:2009 Code of Practice for Earth Works, WAT-SG-29 Temporary Construction Methods, SEPA 

registration or licensing for dewatering. To avoid sediment loading dewatering will incorporate the use of 

settlement lagoons, swales or silt traps.  

The magnitude of change on the Rotten Calder Water is Low because of the relative size of the site upon the 

catchment. The magnitude of change on the Rotten Burn is medium, due to the relatively smaller catchment 

size in comparison with the site. The Level of Impact for the Rotten Calder Water and the Rotten Burn is Minor 

and Negligible respectively.  Therefore, the Impact is not significant in either case. 

Areas Prone to Flooding 

The site itself is not at major risk of flooding. However, the Rotten Burn has a tendency to flood in the area just 

to the north of the leachate ponds and some localised surface water flooding tends to occur in the area of the 

access track just before it enters the Site.  
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The assessment of impacts concluded that the development had the potential to altering the flow of surface 

water. This can occur throughout all stages of the development due to soil compaction and hardstanding 

placement increasing runoff and reducing infiltration, flow paths becoming interrupted due to the placement of 

concrete foundations, sediment loading following excavation and dewatering discharges into surface waters.         

Mitigation includes the implementation of a site drainage plan that does not increase runoff rates, by facilitating 

infiltration on the downslope side of the track/hardstanding as detailed within the WMP. No development will be 

undertaken within the fluvial floodplain.  

The magnitude of change in flood risk is Low because of the low vulnerability of the areas affected (i.e., a track 

and small buffer area of the Site) and the limited extent of the development on the Site.  Therefore, the impact 

is Negligible and not significant in either case. 

Abstractions  

No private water supplies were located within 100m of any roads, tracks or trenches or within 250m of any 

proposed foundation during the course of this desk study. A number of boreholes and two private water supplies 

(PWSs) were located within 5km of the site. The PWSs are stated as for the purpose of dairy and domestic 

supply and were located at Nethershields Farm, 6.25km to the southeast of T3 and Skeotch Farm, 3.42km to 

the SW of T3. The closest borehole to the site was located at approximately 703m to the SSE of T3; all supplies 

were located exterior to the site.  

As assessed in the ‘Potential effects’ section, changes in ground water levels, flow paths and quality within the 

aquifer, leading to derogation of groundwater supplies, could occur at all stages of the development but 

particularly during the construction phase. These changes could occur due to dewatering operations, decrease 

in recharge, alteration of flow paths due to concrete turbine foundations and contamination from concrete, oil, 

fuel and remobilised contaminants. 

Mitigative measures to protect the aquifer include: CEMP, BS6031:2009 Code of Practice for Earth Works, 

WAT-SG-29 Temporary Construction Methods, registration or licensing for dewatering. The application for the 

site does not include an application for an abstraction borehole for water provision or for a borrow pit; these 

uses would require licensing.  

Water quality within the aquifer is classified as Low and supply quantities appear small. Although contamination 

could potentially impact boreholes downstream of the site, the nearest boreholes down hydraulic gradient are 

approximately 3 – 4 km away to the north and north-west and likely to have a relatively small catchment area 

that would not extend into the site. Boreholes are present in closer proximity up hydraulic gradient to the south, 

but the dewatering involved in the construction activities would have a minor impact upon the catchment area 

of the borehole. The borehole Values are assessed as low, subject to a Very Low magnitude of change, resulting 

in a Negligible Impact (not significant).   

Water Dependent Ecosystems 

Blantyre Muir is WDE designated a SSSI due to the quality of the raised peat bog. The wetland lies to the north 

of the site and is isolated from the site by the Rotten Burn. Waukenwae Moss is a further SSSI located 

approximately 1 km to the south east of the site. 

WDEs have a near-surface water table and could be affected by the development by a decline in ground water 

levels during excavation dewatering, decrease in infiltration and recharge, potential mobilisation of contaminants 

during dewatering, disruption of baseflows, and the release of contaminants into surface or groundwater during 

construction and operation of the Project. A review of the baseline would suggest that Blantyre Muir is down 

regional hydraulic gradient of the site, but may be above the influence of the regional water table, on the northern 

bank of the Rotten Burn,     



March 2021 20413059.600/B.0 

 

 

 
 25 

 

Mitigative measures to protect nearby WDEs include: CEMP, BS6031:2009 Code of Practice for Earth Works, 

WAT-SG-29 Temporary Construction Methods, registration or licensing for dewatering.  

Both Blantyre Muir and Waukenwae Moss are SSSIs so are given a ‘High’ value. The size of the development 

on the site compared to the size of Blantyre Muir would suggest that the maximum potential of change would 

be ‘Low’ (5-25%), resulting in a ‘Moderate’ and ‘Probably significant’ impact.  

Table 5: Summary of Receptors, Estimated Magnitude of Change and Impact 

Receptor Value Mitigation Magnitude of 
Change 

Impact (Level of 
Effect) 

Aquifer  

East Kilbride 
Groundwater Body 
(Lower Limestone 
Formation) 

Medium  CEMP  

 BS6031:2009 Code of Practice 
for Earth Works; 

 WAT-SG-29 Temporary 
Construction Methods, 
licensing for dewatering 

Low Negligible (not 
significant) 

Landfill (Vulnerable Land Use) 

Rigmuir Landfill Medium  CEMP;  

 BS6031:2009 Code of Practice 
for Earth Works; 

 WAT-SG-29 Temporary 
Construction Methods; 

 SEPA registration or licensing 
for dewatering; 

 Drainage should be designed 
to facilitate recharge of water to 
the ground rather than off site 

Minor Negligible (not 
significant) 

Surface Water Courses 

The Rotten Burn Low  50 m buffer zone adjacent to 
the Burn;  

 Well-designed track drainage 
to improve infiltration; 

 Various guidance and licensing 
requirements contained within 
CEMP; 

 BS6031:2009 Code of Practice 
for Earth Works; 

 WAT-SG-29 Temporary 
Construction Methods;  

 SEPA registration or licensing 
for dewatering.  

 Incorporation of settlement 
lagoons, swales or silt traps to 
avoid impact from silt laden 
run-off  

Medium Negligible (not 
significant) 
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Receptor Value Mitigation Magnitude of 
Change 

Impact (Level of 
Effect) 

The Rotten Calder 
Water (Identified 
within the Scotland 
RBMP) 

Medium  The Rotten Calder will be 
protected by the embedded 
mitigation that will be in place to 
protect the Rotten Burn. 

Low Minor (not 
significant) 

Properties and Infrastructure Vulnerable to Flooding 

Northern tip of site -
(Fluvial) 

Low  CEMP 

 Implementation of a site 
drainage plan that does not 
increase runoff rates by 
facilitating infiltration on the 
downslope side of the 
track/hardstanding and 
detailed within the WMP;  

 No development within the 
fluvial floodplain. 

Low Minor (not 
significant) 

Access track Low  CEMP; 

 Implementation of a site 
drainage plan that does not 
increase runoff rates by 
facilitating infiltration on the 
downslope side of the 
track/hardstanding and 
detailed within the WMP; 

 Maintenance of ditches; 

 Construction of culvert of 
sufficient capacity. 

Low Negligible (not 
significant) 

Abstractions 

West Drumloch 
Farm BH, 703m to 
the SSE of T3 

(Closest borehole 
and potential 
abstraction) 

Low  CEMP; 

 BS6031:2009 Code of Practice 
for Earth Works,  

 WAT-SG-29 Temporary 
Construction Methods 

 SEPA registration or licensing 
for dewatering 

 The application for the site 
does not include an application 
for an abstraction borehole for 
on-site water provision or for a 
borrow pit; these uses would 
require licensing; 

 PPP / PIRP 

Very Low Negligible (not 
significant) 

Calderwood Castle 
No1 

(Closest borehole 
and potential 
abstraction down 
hydraulic  gradient) 

Low Very Low Negligible (not 
significant) 

PWS at 
Nethershields Farm 

 

Low Very Low Negligible (not 
significant) 

PWS at Skeotch 
Farmhouse 

Low Very Low Negligible (Not 
significant) 
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Receptor Value Mitigation Magnitude of 
Change 

Impact (Level of 
Effect) 

Groundwater Dependent Ecosystems 

Blantyre Muir High  CEMP; 

 BS6031:2009 Code of Practice 
for Earth Works,  

 WAT-SG-29 Temporary 
Construction Methods 

 SEPA registration or licensing 
for dewatering 

 The application for the site 
does not include an application 
for an abstraction borehole for 
on-site water provision or for a 
borrow pit; these uses would 
require licensing; 

 PPP / PIRP 

Low Moderate 
(Probably 
significant) 

Waukenwae Moss 
SAC 

High Very Low Negligible (Not 
significant) 

 

5.6 Additional Mitigation 

Following a qualitative assessment of effects upon the water environment, it is concluded that although most of 

the impacts are Minor or Negligible (adverse) and therefore not significant, there are a couple of receptors for 

which some additional mitigation may be appropriate. The receptors comprise the Blantyre Muir and the Rotten 

Calder Water. To ensure that the water quality of the Rotten Calder Water is protected, a monitoring program 

should be agreed with SEPA involving periodic monitoring within the Rotten Burn and a plan for remedial action 

if contamination is seen to occur. By careful positioning of the monitoring locations, and monitoring of surface 

water flow, this would also be protective of the Blantyre Muir.     

 

6.0 CONCLUSIONS 

A qualitative assessment of the hydrological and hydrogeological impact of a wind farm has been undertaken. 

The results of the assessment indicate that the embedded mitigation measures will, in most cases, be sufficiently 

protective of the hydrological and hydrogeological environment. 

Where impacts are assessed as Minor or Moderate, additional mitigation has been recommended. 

The proposed development has been assessed to have a Low magnitude effect on the Rotten Calder Water, 

which is considered Minor, and not significant. However, due to the focus on improving the water quality of this 

river, monitoring has been suggested for the Rotten Burn. 

The effect upon the Blantyre Muir is considered Low, which has resulted in a Moderate, probably significant 

impact, due to the SSSI statutory designation of the wetland. It is therefore suggested that an agreed scheme 

of monitoring within the Rotten Burn would be an appropriate mitigative measure to protect the Muir. 
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Community and Enterprise Resources 
Executive Director Michael McGlynn 
Fleet and Environmental Services 

 

Montrose House, 154 Montrose Crescent, Hamilton ML3 6LB  Phone: 0303 123 1015   
Email: craig.brown2@southlanarkshire.gov.uk 

  
 

 
Ms Anna Goodwin 
Golder Associates (UK) Ltd  
Sirius Building 
The Clocktower 
South Gyle Crescent 
Edinburgh, EH12 9LB 
 
AnnaGoodwin@golder.com 
 

 

Our ref: CB/A3421884/AG 

Your ref: - 

If calling ask for: Craig Brown 

Phone: 01698 454403 

Date: 22 December 2020 

Dear Ms Goodwin 
 
Freedom of Information (Scotland) Act 2002 (FOISA) 
Request for Information 
 
I refer to your information request received by the Council on 12 November 2020 in which you ask 
for the following: 
 

1. Information held on private water supplies located within 5 km of XY coordinates 266910, 
652172.   I am interested in the following: 
 

• supply location (coordinates)  

• supply/property name 

• supply type (e.g. spring, borehole etc)  

• use (e.g. domestic, agricultural etc.)  

• borehole details (e.g. depth or strata the abstraction is from)  

• how many properties are supplied 

• volumes used. 
 

2. I would also like to know if you hold any records of contaminated land sites within 2 km of 
the same location. 

 
Response to Request 
 
The Council has searched its records and can give you all of the information that it has in relation to 
your request. This information is as follows: 
 
1. Please find attached spreadsheet highlighting the private water supplies located within 5 km 

of XY co-ordinates 266910, 652172. 
 
2. The Council’s Contaminated Land Register is publicly available on the Council’s website and 

can be accessed via the following link. 
 
https://www.southlanarkshire.gov.uk/info/200193/pollution/435/contaminated_land/2 

mailto:AnnaGoodwin@golder.com
https://www.southlanarkshire.gov.uk/info/200193/pollution/435/contaminated_land/2


 
Alternatively visit www.southlanarkshire.gov.uk and search “contaminated land”.  As this information 
is available and accessible in another form or format it is exempt in terms of Regulation 6(1)(b). 
 
Request for Review 
 
The Council has a Review Panel to deal with complaints from people who are not happy about the 
way that it has handled their request. Staff not involved in the original decision will handle any 
review.  
 
If you want to complain, you can ask the Review Panel to look at the way that we have dealt with 
your request. It will consider whether we have complied with the requirements of the legislation. 
Please note that if you wish to complain, you must do so by 12 February 2021.   You must explain 
why you are not happy when requesting a review.  
 
Please note that the Review Panel cannot look at any decisions taken by the Council or actions of 
the Council or any of its employees or a service provided by it that are not connected to the handling 
for request for information. 
 
You should send your request for a review to: 
 Mr. W. Dunn 
 Information Compliance Manager 
 Finance and Corporate Resources 
 Floor 11  
 Council Offices 

Almada Street 
Hamilton 
ML3 0AA 

 
Alternatively, you can request a review at foi.reviews@southlanarkshire.gov.uk. 
 
Appeal to the Scottish Information Commissioner 
 
If you are not happy with the outcome of the review, you can appeal to the Scottish Information 
Commissioner.  The Commissioner will decide whether the Council has dealt with your request 
properly. Please see the Commissioner’s website at www.itspublicknowledge.info for further details. 
 
Yours sincerely 

 

 
Craig Brown 
Environmental Services Manager 
 
Enc. 

http://www.southlanarkshire.gov.uk/
mailto:foi.reviews@southlanarkshire.gov.uk
mailto:foi.reviews@southlanarkshire.gov.uk
mailto:foi.reviews@southlanarkshire.gov.uk
http://www.itspublicknowledge.info/


PRIVATE WATER SUPPLIES KNOWN TO US TO BE WITHIN 5KM OF NS 66910 52172

SUPPLY LOCATION SUPPLY/PROPERTY NAME SUPPLY TYPE USE BOREHOLE DETAILS HOW MANY PROPERTIES SUPPLIED VOLUMES USED

E-270100 N-648700 Supply Nethershields/ Borehole Dairy & Headworks above ground 2 <10m3

Nethershields Farm domestic

Nethershields Farmhouse

Glassford

ML10 6TX

E-263800 N-648200 Supply Skeoch Borehole Dairy & Headworks below ground 2 <10m3

Skeoch Farm domestic

Skeoch Farmhouse

East Kilbride

G75 0QL
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