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1 INTRODUCTION 

1.1 INTRODUCTION 

1.1.1.1 Spiorad na Mara Limited, hereafter referred to as the ‘Applicant’, is proposing the development of 

the Spiorad na Mara Offshore Wind Farm (OWF), (the ‘Project’). The Project comprises both the 

onshore and offshore components required to generate and transmit renewable electricity from 

the OWF to the Scottish and Southern Electricity Networks (SSEN) Alternating Current (AC) 

Substation and High-Voltage Direct Current (HVDC) Converter Station (referred to as the SSEN 

Lewis Hub), which is to be built on the Isle of Lewis.  

1.1.1.2 The onshore components of the Project (the 'Onshore Project') are located on the Isle of Lewis / 

Eilean Leòdhais in the Western Isles / Na h-Eileanan Siar, Scotland / Alba. The offshore components 

of the Project (the 'Offshore Project') are located off the northwest coast of the Isle of Lewis / 

Eilean Leòdhais in the Western Isles / Na h-Eileanan Siar, Scotland / Alba.  

1.1.1.3 The SSEN Lewis Hub itself is not part of this application and is to be built as part of the separate 

upgraded Western Isles HVDC Link between the Isle of Lewis and mainland Scotland. The boundary 

for the whole Project and proposed location for the SSEN Lewis Hub is shown in Figure 1.1 

Project Location, Volume 3. 

1.1.1.1 This Appendix of the Environmental Impact Assessment Report (EIAR) presents an assessment of 

Groundwater Dependent Terrestrial Ecosystems (GWDTE) associated with the proposed Spiorad na 

Mara Onshore Transmission Works (OTW) (hereafter referred to as the Onshore Project). This 

Appendix accompanies Chapter 14: Hydrology and Hydrogeology, Volume 2 of the EIAR. 

1.1.1.2 This Appendix should be read in conjunction with the project description provided in Chapter 3: 

Project Description, Volume 2 and the relevant parts of the following chapters and appendices: 

• Chapter 14: Hydrology and Hydrogeology, Volume 2; 

• Appendix A10.2: Habitats and Vegetation Survey Report, Volume 4; 

• Appendix A13.1: Peat Landslide Hazard Risk Assessment, Volume 4. 

1.1.1.3 The Onshore Project consists of the onshore components of the Project landward of Mean Low 

Water Spring (MLWS) and is referred to as the ‘Onshore Project’ throughout this EIAR (also referred 

to as the Onshore Transmission Works (OTW)). The Offshore Project, comprising of the offshore 

components of the Project seaward of Mean High Water Spring (MHWS) is referred to as the 

‘Offshore Project’ and is assessed within the Spiorad na Mara Offshore Wind Farm Environmental 

Impact Assessment Report (‘Offshore Project EIAR’). 

1.1.1.4 A full description of the Project is provided in Chapter 3: Project Description, Volume 2. The 

boundary for the Onshore Project is shown in Figure 1.2 Onshore Project Location, Volume 3. 



 

 Spiorad na Mara Onshore Transmission Works EIA Appendix 14.2: GWDTE Assessment, Volume 4                                                              Page 1-2 

May 2026 

1.2 PURPOSE OF THIS APPENDIX 

1.2.1.1 This Appendix describes the following: 

• Baseline context for the assessment;  

• Identification of GWDTE; 

• Qualitative impact assessment;  

• Embedded and good practice mitigation. 

1.2.1.2 The Appendix is supported by the following figures:  

• Figure 13.1: Bedrock Geology, Volume 3;  

• Figure 13.2: Superficial Geology, Volume 3; 

• Figure 13.3: Peat Depths, Volume 3;  

• Figure 14.1: Hydrology Overview (including PWS), Volume 3; 

• Figure 14.2: Potential Groundwater Dependent Terrestrial Ecosystems, Volume 3;  

• Figure 14.3: Actual Groundwater Dependent Terrestrial Ecosystems, Volume 3; 

• Figure 14.5: Hydrogeology (1:625,000 scale), Volume 3. 

1.2.1.3 A full description of the Onshore Project is provided in Chapter 3, Volume 2. The boundary for the 

Onshore Project is shown in Figure 1.2: Onshore Project Location, Volume 3. 

1.3 SCOPE OF THIS APPENDIX 

1.3.1.1 This section outlines the purpose of the hydrogeological assessment undertaken to identify 

GWDTE within the context of the OTW associated with the Onshore Project. The assessment 

supports environmental planning and regulatory compliance by determining where groundwater 

plays a critical role in sustaining terrestrial habitats. The objectives of this assessment are as 

follows; 

• Identification and characterization of groundwater habitats and use of a 2-step risk-based 

approach to determine the potential for such habitats to be reliant on groundwater;  

• Assessment outcomes to be used to inform design conditions and mitigation strategies to be 

implemented during and post-construction to safeguard GWDTE as far as possible.  

1.3.1.2 GWDTE are types of wetlands specifically protected under the Water Framework Directive (WFD, 

2000/60/EC). GWDTEs are an important natural capital asset and provide ecosystem services 

including soil formation, biodiversity, purification of surface water and groundwater, natural water 

retention and runoff reduction. 

1.3.1.3 Excavation of soil and bedrock has the potential to cause localised disruption and interruption to 

groundwater flow. Interruption of groundwater flow could potentially reduce the supply of water 

to GWDTE, thereby causing an alteration/change in the quality or quantity of and/or in the physical 
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or biological characteristics of the GWDTE. Contamination of groundwater may also cause physical 

or chemical contamination of the GWDTE. 

1.3.1.4 This assessment has been prepared with reference to the Scottish Environment Protection Agency’s 

(SEPA) guidance (2024) ‘Assessing the Impacts of Developments on GWDTE’ (herein referred to as 

‘SEPA (2024) guidance’). Details of this guidance as well as other relevant legislation and associated 

good practice presented in Section 1.6. 

1.4 METHODOLOGY 

1.4.1.1 The methodology of this GWDTE assessment has been developed with reference to SEPA (2024) 

guidance. The assessment adopts a risk-based approach initially screening the OTW to characterise 

the hydrogeological attributes and then considering these and other indicators of surface water 

and groundwater dependence to assess individual NVC communities noted by SEPA as being 

potentially dependent on groundwater (Step 1). NVC communities with the potential to be reliant 

on groundwater (subject to confirmation through assessment) are referred to as ‘potential GWDTE 

communities’, and are illustrated in Figure 14.2, Volume 3.   

1.4.1.2 Following Step 1, GWDTE communities which could be plausibly dependent on groundwater are 

subject to further assessment and considered within the context of a site-specific Conceptual Site 

Model (CSM) (Step 2). The CSM was used to assess the potential groundwater dependence of 

identified habitats, determine the scale of direct and indirect impacts and to propose mitigation 

measures, where necessary. Where potential GWDTEs are reliant on groundwater inputs, they are 

referred to as ‘actual GWDTEs’ and are illustrated in Figure 14.3, Volume 3. 

1.5 POLICY AND LEGISLATIVE CONTEXT  

1.5.1.1 This GWDTE assessment is carried out in accordance with the principles contained within the 

following legislation and policy:  

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

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

• National Planning Framework 4 (NPF4) 2023; 

• Scottish Planning Policy (SPP) 2014; abnd 

• Outer Hebrides Local Development Plan (LDP) 2018. 

1.5.1.2 The assessment approach has been completed with reference to the SEPA guidance. The main 

requirements of the SEPA guidance are summarised below as follows; 

• Establishment of ‘buffer zones’ according to SEPA guidance; 

− 10 m radius of all activities; 

− 100 m radius of all subsurface activities less than 1 m in depth;  

− 250 m of all subsurface activities deeper than 1 m. 
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• Identification of National Vegetation Communities (NVC) with potential to be groundwater 

dependent, listed in Appendix B of SEPA’s guidance, within buffer zones; 

• Assessment of the likely groundwater dependency based of identified NVC communities based 

on hydrological, hydrogeological and topographical factors; 

• NVC communities identified as being potentially groundwater dependent will be subject to 

Qualitative Impact Assessment.  

1.5.1.3 Further details on ‘buffer zones’ in relation to GWDTE are presented in Section 1.7. 

1.5.1.4 Further good practice guidance documents as well as other technical documents that have been 

considered in the completion of this assessment include: 

• NatureScot (2024) Good practice during wind farm construction; 

• UK TAG (2004) Risk assessment of groundwater dependent terrestrial ecosystems; 

• Scotland & Northern Ireland Forum for Environmental Research (SNIFFER) (2007) WFD 66: 

Wetland Hydrogeomorphic Classification for Scotland – Final Report;  

• SNIFFER (2009) WFD95: A Functional Wetland Typology for Scotland - Field Survey Manual. 

Version 1; 

• Botanaeco GWDTE Decision Tool; 

• Centre of Expertise for Waters (CREW) (2022): Effectiveness of construction mitigation 

measures to avoid or minimise impact to groundwater dependent wetlands and to peat 

hydrology. 

1.5.1.5 All other applicable legislation, policy and guidance with respect to GWDTE associated with the 

OTW is described in Chapter 14: Hydrology and Hydrogeology, Volume 2.  

1.6 PROJECT DESCRIPTION  

1.6.1.1 GWDTE are sensitive to changes in water quality and quantity. The OTW comprises the onshore 

components of the Onshore Project landward of Mean Low Water Springs (MLWS), including all 

temporary and permanent works associated with the onshore elements of the Landfall, Landfall 

Substation, Onshore Cable Corridor and Grid Substation, peat management and other ancillary 

requirements. Further details can be found in Chapter 3: Project Description, Volume 2. The 

activities associated with these elements of the Onshore Project could result in adverse impacts on 

GWDTE associated with altering groundwater flow pathways, permanent loss of habitat due to 

removal as well as pollution. A summary of the key elements of the Onshore Project relevant to this 

GWDTE Assessment are presented below.  

1.6.2 LANDFALL 

1.6.2.1 The Landfall is located on the west side of the Isle of Lewis / Eilean Leòdhais northeast of Barvas / 

Barabhas. The Onshore Landfall Area comprises of an HDD Onshore Working Area including up to 
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13 HDD entry pits, Transition Joint Bays (TJBs), access, drainage, construction related compounds 

and laydown areas.   

1.6.3 LANDFALL SUBSTATION  

1.6.3.1 The Landfall Substation is an optional onshore substation located on the west side of the Isle of 

Lewis / Eilean Leòdhais northeast of Barvas / Barabhas. The Landfall Substation will include the 

construction of a platform, buildings and associated components such as drainage, cabling from 

the Transition Joint Bays (TJB) to the Landfall Substation. Temporary construction compounds, 

laydown areas and a temporary earthworks stockpile will also be required. 

1.6.4 GRID SUBSTATION 

1.6.4.1 The Grid Substation will be located northwest of Loch Cnoc a’ Choilich, approximately 2 km west of 

Stornoway / Steòrnabhagh. The Grid Substation will include an access route, permanent platform, 

buildings, and associated components. The construction of the Landfall Substation and Grid 

Substation will require the stripping of soil, overburden and bedrock to create a level area for the 

platform upon which components will be constructed. Temporary construction compounds, 

laydown areas and a temporary earthworks stockpile will also be required.  

1.6.5 ONSHORE CABLE CORRIDOR 

1.6.5.1 The Onshore Cable Corridor includes the installation of buried export cables, buried transition 

Cable Joint Bays (CJBs), an access haul road along the route, as well as additional access routes 

from the public road network. Temporary construction compounds, temporary HDD compounds 

and temporary soil/peat storage areas will also be required. The Onshore Cable Corridor export 

cables would be buried in 2 adjoining trenches separated by a haul road that would be of floating 

construction type (where engineering constraints allow) or cut and fill. The trench and CJB 

excavation depth will vary according to ground conditions, but is anticipated to be a minimum of 

1.8 m to 2.5 m. The diameter of the trench will also vary as a result of ground conditions.  

1.7 GWDTE BUFFERS 

1.7.1.1 The development buffer according with SEPA (2024) guidance (‘GWDTE buffer’) is illustrated in 

Figure 14.2, Volume 3 and described below.   

• For the Landfall Substation, Landfall HDD works and Grid Substation, it is assumed that 

excavations associated with the formation of platforms and other cut areas will be >1 m. 

Therefore the 250 m SEPA (2024) guidance buffer will apply; 

• For the Onshore Cable Corridor (trenches and CJBs search areas), the excavation depth is 

assumed to be >1 m from the outside edge of the 60 m Onshore Cable Corridor and at CJBs. 

Therefore the 250 m buffer will apply;  
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• All excavations associated with temporary or permanent access routes for the Landfall 

Substation, Grid Substation and Onshore Cable Corridor are assumed to be generally <1 m, 

and therefore the 100 m buffer will apply; 

• Temporary excavation (surface stripping) is anticipated for temporary areas such as 

construction compounds, HDD compounds and temporary peat storage areas. As such, a 10 m 

buffer will apply. 

1.7.1.2 The buffer distance presented in Figure 14.2, Volume 3, represents a ‘worst case’ scenario in 

terms of the occurrence of simultaneous constructive activities and excavation depths, as described 

above. Where excavations are anticipated to be >1 m, only the 250 m buffer is shown as this 

accommodates for any other planned activities in the same location where a 100 m or 10 m buffer 

would otherwise apply. Further details on how this assessment has been completed with reference 

to the Maximum Design Scenario is presented in Chapter 14: Hydrology and Hydrogeology, 

Volume 2.    
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2 BASELINE CONTEXT 

2.1 INTRODUCTION 

2.1.1.1 The baseline assessment is presented for the Study Area, which is the OTW Boundary and GWDTE 

buffer, and contains the Landfall and Landfall Substation, Onshore Cable Corridor and Grid 

Substation.  

2.1.1.2 The following baseline information provides the geological, hydrogeological, and hydrological 

context for the Study Area, which underpins the subsequent assessment of potential interactions 

with GWDTE. 

2.1.2 BEDROCK GEOLOGY 

2.1.2.1 According to the British Geological Survey (BGS) 1:50,000 Bedrock Geology dataset and as shown 

in Figure 13.1, Volume 3, the central and northern Study Area including Landfall Substation is 

underlain by Lewisian Complex (Gneiss), Precambrian rocks dating from 3,100 million years ago. 

The Lewisian Complex comprises of undifferentiated gneiss Grey Gneiss. These are highly 

deformed crystal basement rocks of an igneous and marine sedimentary origin. Grey Gneiss is 

typically rich in quartz, feldspar, and iron-rich minerals. 

2.1.2.2 The southern part of the Study Area including the Grid Substation is underlain by the Outer 

Hebrides Thrust Zone Mylonites Complex (Protocataclasite), fine-grained partially re-crystalised 

metamorphic rocks formed during the Precambrian within fault and thrust zones associated with 

the Outer Hebrides Fault.  

2.1.2.3 The east of the Study Area near Stornoway / Steòrnabhagh is underlain by Permo-Triassic 

Stornoway Formation (Conglomerate) which consists of a series of alluvial conglomerates 

associated with sandstone and silt layers which rest unconformably atop Lewisian rocks. The 

conglomerates comprise of eroded and redeposited Lewisian rocks.  

2.1.2.4 The Outer Hebrides Fault (thrust fault) is mapped at the juncture between Lewisian Complex and 

Outer Hebrides Thrust Zone Mylonites, striking east-west within the Study Area near Loch Mor an 

Stairr. Several other faults are noted within the vicinity of the Outer Hebrides Fault, also striking 

east-west. Another fault is identified striking north-south at the juncture between the Outer 

Hebrides Thrust Zone Mylonites and Stornoway Formation.  

2.1.3 SUPERFICIAL GEOLOGY 

2.1.3.1 According to the BGS 1:50,000 Superficial Geology dataset and as shown in Figure 13.2, 

Volume 3, the majority of the Study Area has superficial deposits mapped as peat.  
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2.1.3.2 A discrete area of alluvium (clay, silt, sand and gravel) is mapped close to the Landfall Substation . 

A further area of blown sand is located immediately northwest of the alluvium and is bounded in 

the northwest by the coast. 

2.1.3.3 Areas with no superficial deposits recorded are identified north of the A857 extending from Barvas 

/ Barabhas for several miles inland.  

2.1.4 HYDROGEOLOGY 

2.1.4.1 According to the BGS Hydrogeology Map of Scotland 1:625,000 scale and as shown in Figure 14.5, 

Voume 3b, the Lewisian Complex and Outer Hebrides Thrust Zone Mylonites are both classified as 

very low productivity aquifers. The Stornoway Formation (Conglomerate) is also described as a low 

productivity aquifer. Precambrian rocks within the region are described by the BGS as being 

dominantly of fracture flow types with negligible intergranular porosity and permeability. Aquifer 

productivity is consequentially very low and restricted to areas of weathering in the uppermost few 

meters of rock or within discrete fractures. Water bearing fractures are typically more common at 

depth (>100 m) with individual yields in boreholes from fracture flow of 0.3 l/ to <0.1 l/s. 

Groundwater from boreholes or emanating from rare springs is generally weakly mineralised, oxic 

(containing dissolved oxygen), and with bulk chemistry generally dominated by calcium (Ca), 

sodium and bicarbonate (Na-HCO3) and chloride (Cl) ions.  

2.1.4.2 The area of blown sand described in Paragraph 2.1.3.2 is identified as a locally important aquifer. 

Groundwaters are HCO3 and Cl rich, depending on the amount of shell debris in the sand and 

exposure of the dunes to the sea. Blown sand aquifers are described by the BGS as having low to 

moderate aquifer productivity.  

2.1.4.3 The superficial deposit of alluvium is also identified as a locally important aquifer. Groundwater 

chemistry is widely variable but often Ca (Na) HCO3 (Cl) types. Alluvial aquifers are described by the 

BGS as having low to high aquifer productivity, being lower where silt and clay fractions dominate.  

2.1.4.4 The superficial peat deposits are identified as “Not a Significant Aquifer” by the BGS. Peat has a 

high porosity and consequential water content, but generally a very low specific yield apart from in 

weakly/undecomposed horizons in the very near surface. Any water within the peat will be 

reflective of rainfall chemistry and interaction with decomposing plant material.  

2.1.4.5 According to the 1:25,000 scale Ordnance Survey (OS) Map, a spring (Tobair na Lice) is mapped on 

the northwestern boundary of the Landfall Substation. No other springs are identified within the 

Study Area. 

2.1.5 HYDROLOGY 

2.1.5.1 Surface water networks within the Study Area are shown in Figure 14.1, Volume 3. The Study Area 

contains a complex assemblage of surface watercourses, lochs and lochans draining extensive 
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areas of blanket bog. Drainage from these areas is typically dendritic, with catchment headwaters 

being poorly defined owing to the subdued nature of the topography combined with complex 

microtopography in peat hag and gully complexes. Headwater channels comprise of channels with 

beds that are vegetated or peat. The reach of the middle and lower catchments areas is often 

better-defined with sinuous channels or step pool or plane bed reach types. Bed material is usually 

bedrock/gravel and set within wide (~50 m-200 m) riparian basins that are incised below the level 

of peripheral areas of blanket bog.  
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3 STEP 1 – IDENTIFICATION OF GWDTE 

3.1.1.1 This section sets out the first step in the assessment of potential GWDTE within the Study Area. Its 

purpose is to identify and characterise vegetation communities that may be reliant on 

groundwater, based on detailed habitat survey data and hydrogeological screening. The outcomes 

of this step inform the subsequent evaluation of potential effects and the need for mitigation, as 

part of the wider EIA process. 

3.2 NVC SURVEY 

3.2.1.1 An NVC survey was conducted by WSP in between 17-21 June and 26-30 August 2024 and 9-12 

June 2025. An earlier peatland condition survey was undertaken in March 2024.  

3.2.1.2 Potential GWDTE communities have been identified based on the NVC survey information from the 

OTW with reference to Appendix B NVC Communities, SEPA, 2025, derived from UKTAG (2008). 

These potential GWDTE communities include areas that occur in mosaic with non-GWDTE 

communities. A substantial number of potential GWDTE communities occurred in mosaic with non-

GWDTE blanket bog communities (M19). 

3.2.1.3 Potential GWDTE communities identified within the Study Area are presented below in Table 3-1 

based on the number of habitat parcels and consequential extent in Ha within the GWDTE buffers.  

Table 3-1 Potential GWDTE Communities within GWDTE Study Area (SEPA buffers) 

Potential GWDTE NVC Communities  Number of 

potential 

GWDTE 

parcels within 

GWDTE 

buffers 

Area extent 

within the 

GWDTE 

buffers (Ha) 

M6 Carex echinata-Sphagnum fallax mire;  16 35 

M23 Juncus effusus/acutiflorus-Galium palustre rush pasture;  68 143 

M25 Molinia caerulea-Potentilla erecta mire (purple moor grass and rush 

pasture community);  

3 7.2 

MG10 Holcus lanatus-Juncus effusus rush-pasture; 10 46 

M37 Palustriella Commutata-Festuca Rubra spring  1 0.1 

MxBD Carex nigra-Prunella vulgaris-Molinia caerulea mire* 11 3.2 

*MxBD machair fen type community has been included as a potential GWDTE owing to the remarkably diverse and related in floristic 

composition to the SD8e fixed damp dune grassland, M10 (calcareous flush) mire and SD17b dune slack vegetation 

3.2.1.4 As indicated in Table 3-1, potential GWDTE communities include blanket mire, acid and calcareous 

flushes, wet heath, neutral grassland, marshy grassland and dune grassland habitats. A detailed 

description of the potential GWDTE communities is presented in Appendix A10.2: Habitats and 

Vegetation Survey Report, Volume 4. 
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3.2.1.5 Potential GWDTE communities along with the GWDTE buffers are shown in Figure 14.2, Volume 3. 

3.3 ASSESSMENT OF GROUNDWATER DEPENDENCE 

3.3.1.1 Hydrogeological assessment of potential GWDTE communities is required to determine whether 

potential GWDTE features are likely to be dependent on groundwater.  

3.3.1.2 An assessment has been undertaken to clearly provide appropriate evidence for screening out 

areas where there is a reduced likelihood of groundwater dependency, based on a number of 

relevant factors. This follows key guidance including the SEPA (2024) guidance and the SNIFFER 

WFD66 Wetland hydrogeomorphic classification for Scotland. The SNIFFER WFD66 guidance notes 

that the likelihood of dependency varies from wetland to wetland, which can either be a receptor 

of groundwater dependency or surface water dependency.  

3.3.2 STAGE 1: INITIAL AQUIFER CLASSIFICATION 

3.3.2.1 The SNIFFER WFD66 guidance sets out the following assumptions to define likelihood of 

groundwater dependency towards a groundwater body: 

• High likelihood of dependency: Intergranular, High Productivity Drift Aquifer and Dominantly 

Intergranular, Highly Productivity Aquifer; 

• Moderate Likelihood of Dependency: Moderate Productivity Drift Aquifer and Fractured, Very 

Low Productivity Aquifer; 

• Low Likelihood of dependency: Intergranular, Low Productivity Drift Aquifer and Very Low 

Productivity Aquifer. 

3.3.2.2 The BGS report on Aquifers in Scotland, User Guide: Aquifer Productivity (Scotland) GIS datasets, 

1:50k Bedrock and Superficial Geology and BGS 625k Hydrogeology Map have been used to help 

classify aquifer productivity as part of this initial exercise. These publications provide initial high-

level groupings of superficial and bedrock aquifer productivities.   

3.3.3 STAGE 2: CONSIDERATION OF GROUNDWATER AND SURFACE WATER INDICATORS 

3.3.3.1 Following the screening of initial aquifer classification, additional indicators of groundwater or 

surface water dependency are also considered for each potential GWDTE community parcel. The 

appraisal of groundwater and surface water indicators is completed independent of the Stage 1 

outcome. 

Indicators for Groundwater Dependency 

3.3.3.2 The indicators which have been included for groundwater dependency have been informed by the 

emerging SEPA (2024) guidance on GWDTE, and are as follows:  



 

 Spiorad na Mara Onshore Transmission Works EIA Appendix 14.2: GWDTE Assessment, Volume 4                                                              Page 3-12 

May 2026 

• The use of available data on springs, including OS and water supply data sources, to identify 

springs within 100 m of parcels; 

• Potential GWDTE communities which are intersected by linear geological features (BGS faults 

displayed on 1:50k linear feature data); 

• Upper edge of potential GWDTE communities aligns with concave breaks in slope as identified 

for Appendix A13.1: Peat Landslide Hazard Risk Assessment, Volume 4;  

• Presence of potential GWDTE habitats, which based on WSP’s professional experience and 

published field guides (Botanaeco (2023)), are typically groundwater dependent either due to 

habitat type (spring heads, M21, M32 and M33) or floristic indicators of base enrichment from 

groundwater (M10a).  

3.3.3.3 The emerging SEPA (2024) guidance also identifies waterlogging on steep, well drained slopes as 

an indicator, however, these conditions were not identified from the OS mapping in the locations 

of potential GWDTE within the Study Area. 

Indicators for Surface Water/Precipitation Dependency  

3.3.3.4 A number of characteristics which are indicative of surface water dependency (as opposed to 

groundwater dependency, which help define ‘actual GWDTE’) have been identified, as follows:  

• Potential GWDTE communities within high areas of flood risks (SEPA high risk of fluvial and/or 

surface water flood risk mapped extent); 

• Potential GWDTE communities within floodplain (Medium fluvial flood risk or surface waters) or 

close proximity (10 m) to a watercourse (open rivers dataset); or 

• Majority of the Potential GWDTE communities is in area of peat (>50 cm average soil depth) 

indicated through site survey, as illustrated in Figure 13.3, Volume 3. Further details on peat 

surveys are presented in Appendix A13.1: Peat Landslide Hazard Risk Assessment, 

Volume 4. 

3.3.4 RESULTS 

3.3.4.1 The Stage 1 and Stage 2 outcomes are used to provide a judgement of overall likelihood of 

groundwater dependency. Factors are generally evenly weighted but considered together to 

provide a logical outcome. For example, the occurrence of a spring mapped according to OS in 

combination with potential GWDTE communities mapped as such (spring communities) or those 

exhibiting floristic indicators of base enrichment where no peat or watercourse is present, would 

be evaluated as potentially groundwater dependent, regardless of aquifer productivity. 

3.3.4.2 Tabulated results of the assessment of groundwater dependence are presented in Annex 14.2.1 of 

this document, with potential GWDTE communities and IDs illustrated ahead of the Stage 1 and 

Stage 2 assessment in Figure 14.2, Volume 3. Following the completion of Stage 1 and Stage 2, 

potential GWDTE communities identified to be ‘actual’ GWDTE (and therefore initially indicated to 
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have some reliance on groundwater) are identified with IDs in Figure 14.3, Volume 3. A summary 

is provided in the following sub-sections. 

Stage 1 – Initial Aquifer Classification; 

• All of the 113 potential GWDTE communities (parcels) are underlain by very low productivity 

bedrock aquifers; 

− 61 potential GWDTE communities are underlain by peat deposits which classify as “Not a 

Significant Aquifer”; 

− 2 potential GWDTE communities are underlain by alluvial sand, gravel silt and lay and are 

noted as having Low to High productivity;  

− 22 potential GWDTE communities are underlain by blown sand deposits, which are noted 

to have Low to Moderate productivity;  

• In areas where no superficial deposits are mapped, the bedrock aquifer classification is used as 

the primary initial indicator (28 potential GWDTE communities); 

− Based on aquifer classification alone, most potential GWDTE communities are therefore 

considered unlikely to be dependent upon groundwater. The exception to this is 24 

potential GWDTE communities in areas mapped as underlain by blown sand and/or 

alluvium which may have a Low to High groundwater dependency. 

Stage 2 – Consideration of surface water and groundwater indicators; 

• 1 potential GWDTE community was identified within the vicinity of a mapped spring (ID 95); 

• 6 potential GWDTE communities were identified within the vicinity of mapped linear 

features/faults (ID 40, 41, 46, 47, 60, 61, 82); 

• 1 potential GWDTE community was identified within the vicinity of a concave slope break (ID 

18); 

• 28 potential GWDTE communities have the potential to be groundwater dependent based on 

WSP’s experience (associated with spring habitat types, or where the NVC survey suggested 

communities illustrate floristic indicators of base enrichment (i.e. IDs 1 to 16 and 95)); 

• 72 potential GWDTE parcels contained recorded peat depths (average across parcel) of 

>50 cm. The remaining 33 potential GWDTE communities had recorded peat depths <50 cm, 

apart from two parcel which had no record peat depth (ID 95 and ID 110); 

• 53 potential GWDTE parcels were within 10 m of a watercourse with a further 10 also identified 

as being within the floodplain;  

3.3.4.3 The combined assessment of groundwater dependence considering the Stage 1 and Stage 2 

outcomes indicates that the following potential GWDTE parcels could be groundwater dependent; 
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• ID96; M37 Palustriella Commutata-Festuca Rubra Spring community in the west of the Landfall 

Substation and HDD Onshore Working Area; 

• ID 98, 99 and 100 linear stands of MxBD Carex nigra - Prunella vulgaris - Molinia caerulea Mire 

community east of the Landfall Substation and just south of the Onshore Cable Corridor. 

Adjacent stands ID 101 to 105 were excluded as these overlap with a nearby watercourse and 

peat depths >50 cm; 

• ID 106, 107 and 108 are discrete parcels of MxBD Carex nigra - Prunella vulgaris - Molinia 

caerulea Mire community in the north of the Landfall Substation. 

3.3.4.4 All other potential GWDTE communities are evaluated as not groundwater dependent and 

determined as being dependent upon surface water. These communities are therefore excluded 

from further assessment. Mitigation to avoid the modification of surface water regimes and flow 

pathways which are relevant to these NVC communities are presented in Section 5.  

3.3.4.5 Bedrock units on-site will have little to no groundwater apart from in tectonic features and 

immediately adjacent weathered zones. Extensive Quaternary glaciation is likely to have removed 

the majority of any surface weathered sections of the bedrock which might otherwise have 

enhanced permeability. The interaction of groundwater from bedrock fractures and potential 

GWDTE communities could occur at outcrop, however, it is noted that relatively few tectonic 

features are mapped and where these are located, they often occur in concert with peat or deep 

peat.  

3.3.4.6 The hydraulic properties of peat will largely prohibit the interaction of surface vegetation with 

limited groundwater contained within the bedrock or any other superficial deposits that may be 

present between the peat and bedrock. Peat encountered during surveys to inform the EIA 

identified an average thickness of 1.1 m, with peat coring confirming the presence of a typical 

diplotelmic structure with low permeability catotelm and shallow overlying acrotelm. Peat survey 

information is illustrated in Figure 13.3, Volume 3. Further details on peat surveys are presented 

in Appendix A13.1: Peat Landslide Hazard Risk Assessment, Volume 4.  

3.3.4.7 The combination of low/very low permeability bedrock combined with an extensive overburden of 

low permeability peat will preclude the interaction of potential GWDTE communities and their 

rooting zones with groundwater. Instead, such communities would be nourished by a combination 

of ombrotrophic conditions and consequential runoff within zones of convergence such as flush 

zones or watercourses. The highly complex dendritic arrangement of drainage networks occurring 

widely within the Study Area is testament to dominance of surface runoff and absence of 

groundwater interaction. This evidenced by the occurrence of the majority of potential GWDTE 

communities occurring in mosaic with mire, blanket bog, and acid flush habitats, which were 

species poor and lacked floristic indicators of base enrichment from groundwater.  
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3.3.4.8 Together, these factors support the Stage 1 and Stage 2 assessment conclusion that potential 

GWDTE communities are not groundwater dependent, apart from ID96, 98, 99, 100, 106, 107 and 

108. These are shown below in Plate 3-1.  

Plate 3-1 Map illustrating potential GWDTE communities within the vicinity of the Landfall Substation which are considered potentially 

dependent on groundwater following the Stage 1 and Stage 2 assessment. 
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4 STEP 2 – QUALITATIVE IMPACT ASSESSMENT 

4.1 GENERAL 

4.1.1.1 The Assessment of Groundwater Dependence presented in Section 3 has indicated that there are 

potential GWDTE communities where the hydrogeological setting indicates plausible groundwater 

dependency which require further assessment.  

4.1.1.2 With reference to SEPA (2024) guidance, this section provides a Qualitative Impact Assessment 

(QIA) supported by CSM adopting the source-pathway-receptor (S-P-R) framework. The QIA has 

been completed to consider the expected extent, magnitude, likelihood, duration, frequency and 

reversibility of any potential impacts on GWDTE arising from the OTW. The potential GWDTE 

communities are all located within the Landfall Substation.  

4.2 CONCEPTUAL SITE MODEL 

4.2.1 INTRODUCTION 

4.2.1.1 The CSM has been developed considering the Baseline Conditions. Hazards have been identified 

from Chapter 3: Project Description, Volume 2 and are described in Paragraphs 4.2.1.16 

to 4.2.1.20.  

4.2.1.2 On the basis of consistent circumstantial and environmental attributes, the GWDTE communities 

have been ‘grouped’ into 3 areas and shall be assessed accordingly: 

• ID96; M37 Palustriella Commutata-Festuca Rubra Spring community in the west of the Landfall 

Substation (herein referred to as ‘M37 spring community’); 

• ID 98, 99 and 100 linear stands of MxBD Carex nigra - Prunella vulgaris - Molinia caerulea Mire 

community east of the Landfall Substation (herein referred to as ‘linear MxBD mire’); 

• ID 106, 107 and 108 which is also MxBD but occurs as extensive swards of flushed grassland 

with species composition influenced by blown sand from adjacent fixed dune communities 

(herein referred to as ‘MxBD grasslands’). These are located underlying and to the north of the 

Landfall Substation. 

Receptors 

4.2.1.3 The receptors considered by this GWDTE assessment is the groundwater habitat and associated 

supply of groundwater. The compliance point for all groups of GWDTE is the water table beneath 

the extent of each GWDTE.  

4.2.1.4 Further details on each of the receptors obtained through site survey are presented below.  
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M37 Palustriella Commutata-Festuca Rubra Spring community (ID 96) 

4.2.1.5 A single stand of this community was identified in the west of the Landfall Substation.  

4.2.1.6 The spring community (pictured below in Plate 4-1) is located within a broad re-entrant marking 

the slope break before the coastal cliff edge. The parcel contained a very thin covering of wet 

granular soil with protruding boulders among rafts of blanketing short vegetation. In areas of bare 

vegetation, evaporite deposit formation (tufa) was also evident. Peat soil as well as Sphagnum 

species were notably absent.  

4.2.1.7 There is a pool (mapped according to the NVC survey but not on OS mapping) immediately above 

the M37 spring community at its head. Beyond the pool, the topography was gently converging 

from the wider machair and in periods of rainfall is likely to direct surface runoff into the pool and 

spring habitat.  

Plate 4-1 Photographs of the M37 Spring Community Located West of the Landfall HDD Area (ID 96) (BNGR NB 35021 52461). 

Photograph on the Left Shows the M37 Spring Community Looking Upslope. Notable are Areas of Wet Gravel, Bedrock and 

Boulders Protruding Through Thin/Absent soil. Right Image Shows Close up of Vascular Plant Communities with Sphagnum 

Absent. 

  
 

MxBD Carex nigra - Prunella vulgaris - Molinia caerulea Mire (ID 98, 99 and100) 

4.2.1.8 Several discrete linear seepage runnels containing MxBD mire (ID 98, 99 and 100) are set within a 

wider mosaic of marshy grassland (MG11 and M25) within the Landfall Substation, ~31 m from a 

CJB and ~50 m south of the Onshore Cable Corridor.  

4.2.1.9 The MxBD is a machair fen type community hereabouts was described as having similar floristics 

indicators to M10 (calcareous flush) mire, which is listed in Appendix B of SEPA’s guidance (2025) 

as community which may be groundwater dependent.   

4.2.1.10 The linear seepages (pictured below in Plate 4-2) are located within the margins of a broad open 

homogenous basin which contains 2 minor watercourse channels/drains as well as a mosaic of 

M6a acid flush habitat which transitions to peatland habitat (including deep peat) off to the east. 
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The slope fall angle is slight and is from west to east with the ground above being dune 

grassland/machair habitat. The runnels do not typically extend to the top of the slope but there 

was evidence of upslope runoff being directed into these features in the form of water erosion.  

4.2.1.11 The wider basin is bounded by innumerable similar runnel features, but the width and depth of 

these are less distinct. The MxBD parcels which have been identified represent the most 

conspicuous examples within the basin. It is likely these runnels are associated with historic 

attempts at land drainage and have widened naturally over time.  

4.2.1.12 Wet granular substrate is visible in the base of runnels along with protruding cobbles, boulders 

and bedrock.  

Plate 4-2 Photograph on the Left is MxBD Mire (ID 98) (BNGR NB 35756 52295). The Image on the Right Illustrates the View up the 

Watercourse and Basin Immediately East of the MxBD Mire where Peat Depths were >50 cm. 

  

 

MxBD Carex nigra - Prunella vulgaris - Molinia caerulea Mire (ID 106, 107 and 108) 

4.2.1.13 More extensive swards of MxBD wet grassland (Carex nigra - Prunella vulgaris - Molinia caerulea 

Mire) interpreted as base rich fen are located in the north of the Landfall Substation. The areas 

occur as 3 parcels, 2 of which are within the working areas of the Landfall HDD and Landfall 

Substation.  

4.2.1.14 The GWDTE parcels are all flat and level (pictured below in Plate 4-3), although were noted to 

illustrate some microtopography with very broad ridge and furrow features and were generally 

wetter and more species diverse in low points. Peat surveys results (presented in Figure 13.3, 

Volume 3) indicated peat was absent from the area, with a soft organic rich soil that was ~10 cm-

30 cm deep underlain by silt and clay or bedrock/boulders. There were no breaks in the vegetation 

cover/areas of exposed soil.  
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4.2.1.15 There are no immediately adjacent watercourses or points of discrete groundwater emergence 

indicated by topography, which is generally uniform. A small pool mapped during the NVC survey 

is located adjacent to ID 107.  

Plate 4-3 Photograph Illustrating Extensive Sward of Wet Grassland MxBD Carex nigra - Prunella vulgaris - Molinia caerulea Mire 

 

 

 

Hazards 

4.2.1.16 In the context of this GWDTE Assessment, a hazard is an activity associated with the OTW which 

has the potential to result in a direct adverse impact (such as mechanical excavation and 

subsequent loss of GWDTE), or indirect effects resulting in changes in water quality and water 

quantity supplying the GWDTE. Hazards are also referred to as “sources” within the context of the 

S-P-R framework. Hazards are applicable to the entire OTW but are only considered in the context 

of the CSM, which relates to potential GWDTE communities which require further assessment. 

4.2.1.17 Potential GWDTE communities (ID 107 and 108) are indicated to be within the footprint of Onshore 

Landfall Area and would be subject to direct loss as a result of the construction of the Onshore 

Project.  

4.2.1.18 Specific activities and operations associated with the construction, operation and decommissioning 

of the OTW which have the potential to indirectly impact water quality and quantity are based on 

professional experience and have been adapted from CIRIA guidance documents1 as well as 

construction activities presented in Section 1.3.  

Activities potentially affecting water quality 

• Accidental discharges of fuels/oils/chemicals as a result of spillages;  

• Accidental discharge of effluent as a result of spillages;  

• Introduction and release of concrete materials;  

 

1 CIRIA C532. Control of water pollution from construction sites. Guidance for consultants and contractors. 
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• Discharge of sediment and silt from construction drainage.  

Activities potentially affecting water quantity 

• Modification of overland flow pathways (i.e., installation of new drainage, modification of the 

surface topography, and addition of impermeable surfaces); 

• Modification of groundwater flow pathways (i.e., removal of superficial sediments and bedrock, 

addition of impermeable surfaces, soil compaction and dewatering). 

4.2.1.19 Point source pollution may arise from accidental releases of fuels/chemicals/effluent from a 

discrete location. Such sources may introduce contaminants of potential concern into surface 

waters or groundwater depending on the circumstance of the incident. This could include the 

accidental release of fuels or oils during construction. Other point source pollution may include the 

pouring of concrete, or specific discharges from damaged or inadequate drainage networks. 

4.2.1.20 Diffuse source pollution may arise from non-point source specific activities such as the discharge 

of water from temporary and or permanent drainage networks. In such circumstances isolated and 

discrete discharges may not pose a source of contamination, however, cumulatively these can 

combine to amplify the risk under more confining conditions such as shallow discontinuous 

superficial aquifers. 

Pathways 

4.2.1.21 A pathway is a means by which a hazard can impact a receptor (i.e., GWDTE).  

4.2.1.22 On the basis of the information presented in the Baseline Condition section, the principal pathways 

between hazards (sources) and receptors (ID96, 98, 99, 100, 106, 107 and 108) are described below: 

• Surface overland flow or runoff; 

• Groundwater flow in superficial blown sand deposits;  

• Groundwater flow in the bedrock within fractures. 

4.2.2 CONCEPTUAL SUMMARY 

4.2.2.1 A review geological and hydrogeological information presented in Section 2 indicates the presence 

of 2 primary groundwater systems within the vicinity of the potential GWDTE communities which 

require further assessment;  

• A shallow unconfined system within the superficial deposits of blown sand that is largely 

dependent on direct inputs from rainfall and surface water runoff and is constrained by 

topography;  

• A deeper system within the underlying bedrock from fractures which may be hydraulically 

connected with the superficial aquifer.  
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4.2.2.2 The shallow, unconfined groundwater system within the extent of blown sand superficial deposits 

is likely to be the source of base mineral enrichment at the M37 spring communities and MxBD 

mire. In addition to the evidence to support groundwater nourishment, additional indicators 

suggesting inputs from surface waters were also present.    

4.2.2.3 Land-use within the area considered by the CSM is predominantly for agriculture (rough grazing). 

Any associated pressures on potential receptors arising from the existing land use is outside the 

scope of this assessment, however, the effects of these being modified as a result of construction 

of the OTW (and associated hazards) has been considered. 

4.2.3 QUALITATIVE IMPACT ASSESSMENT 

4.2.3.1 Risk management techniques involve managing one or more of the components in the S-P-R 

chain. The QIA process involves identifying the probability of an impact, and the likely magnitude 

of change at the receptor. Where practical, potential pollutant linkages should be broken to 

eliminate the risk of a hazard impacting the receptor. It also assumes that embedded and good 

practice mitigation have been successfully implemented, which is presented in Section 5. In the 

event the risk remains elevated, then additional mitigation will be used to further reduce the 

residual risk. Where a residual risk remains, management controls and contingency arrangements 

should be implemented to minimise risks to an acceptable level. 

4.2.3.2 The construction phase of the OTW is short term compared to the operational phase. Without 

appropriate mitigation, the risk of pollution and damage to the water environment is highest 

during this initial phase due to various and large-scale engineering and sub-surface activities.  

4.2.3.3 Operational effects associated with the OTW are expected to be primarily associated with 

permanent changes to the local hydrological/hydrogeological regime. However, to provide a 

conservative assessment, operational effects are considered in line with the construction phase and 

have been included within the scope of the QIA. 

4.2.3.4 The QIA assumes that Standard Good Practice Mitigation outlined in Supporting Document 6.6: 

Outline Construction Management Plan (CEMP), Volume 6 has been successfully implemented 

during all phases of the OTW. Further details are presented in Section 5. 

4.2.3.5 The QIA is based on the methodology presented within Chapter 14: Hydrology and 

Hydrogeology, Volume 2, including Table 7.3 Magnitude of Change criteria, presented in 

Chapter 14: Hydrology and Hydrogeology, Volume 2 .  
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ID96; M37 Palustriella Commutata-Festuca Rubra Spring community 

Assessment Notes 

The discrete M37 spring community is located on the edge of the Barvas / Barabhas machair and 

likely to receive base rich groundwater recharge emerging from permeable granular blown sand 

deposits which sit atop low permeability Lewisian Complex bedrock. The vertical extent of the 

aquifer is likely to be very limited, as exhibited by bedrock being visible protruding through rafts 

of thin vegetation (Plate 4-1). The superficial aquifer is likely to be recharged via the infiltration 

of rainfall, and the water table is expected to vary seasonally, with lateral extent and the upslope 

Zone of Contribution (ZoC) being controlled by topography. The converging topography above 

the parcel is likely to encourage surface overland flow which will also contribute to waterlogging. 

Wetness within the habitat will be exacerbated by the pool of water mapped at the head of the 

spring community that is likely to act as an additional source of water recharge.  

On the basis of the CSM, the M37 spring community is considered to be largely dependent upon 

groundwater, but most significantly from infiltration and percolation of groundwater originating 

from the pond at the head of the parcel. This pond is likely to recharge via a combination of 

surface water runoff, direct rainfall as well as inputs from groundwater from upslope areas 

draining through permeable blown sand deposits. Inputs from the bedrock groundwater are 

expected to be very minor. As the M37 spring community is only partially dependent upon 

groundwater, it is considered to be of Medium sensitivity.  

 

The Landfall HDD is located ~30 m upslope of the nearest part of the GWDTE. The construction 

of the Landfall HDD will necessitate the clearance of soil, subsoil and bedrock to establish a 

working platform. Up to x13 HDD Entry Pits will be installed within the Landfall HDD also 

extending down into the bedrock. The removal of the overburden (and blown sand deposits) is 

likely to modify the water table and likely recharge route to the pond and GWDTE community. 

However, the extent of fully impermeable surfaces is expected to be minor owing to the absent 

need for the use of concrete as part of the Landfall HDD and will therefore allow some limited 

infiltration. Discrete use of concrete in Entry Pits may result in a deflection of flow pathways but 

will not present a continuous barrier to groundwater flow downslope. During construction the 

HDD Landfall would be served by temporary drainage, which would incorporate the principles 

and sustainable drainage and aim to mimic greenfield runoff patterns where possible, including 

directing flow to downslope areas such as the pond and GWDTE. During the operational phase 

the Landfall HDD would be reinstated apart from critical components of permanent 

infrastructure situated largely below the surface. Taking into account these factors, the predicted 

magnitude of effect during construction is Moderate, and expected to reduce to Minor during 

operation.  
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Plate 4-4 ID 96 Map 

 

Plate 4-5 ID 96 Conceptual Cross Section 
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Conclusion 

During construction the magnitude of impact on the M37 spring community (Medium 

sensitivity) is considered Moderate and of High probability to occur, giving an overall 

significance of Moderate adverse effect (significant). It is recommended that detailed 

quantitative assessment (Step 3) be undertaken using Ground Investigation information post-

consent, prior to construction to validate Step 2 (QIA) outcomes. The Step 3 assessment could 

support in the final design of bespoke mitigation that may buffer predicted adverse effects 

during the construction phase. Groundwater and ecological monitoring should be completed in 

line with SEPA’s guidance to monitor the effectiveness of bespoke mitigation. 
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ID 98, 99 and 100 MxBD Carex nigra - Prunella vulgaris - Molinia caerulea Mire  

Assessment Notes 

The series of linear trenches containing MxBD mire are located on the edge of the Barvas / 

Barabhas machair adjacent to a low angled peat filled basin that contains 2 watercourses. The 

trenches are likely to receive base rich groundwater recharge emerging from permeable granular 

blown sand deposits which sit atop low permeability Lewisian Complex bedrock. The vertical 

extent of the aquifer is likely to be very limited, as exhibited by bedrock and boulders visibly 

protruding to the surface. The superficial aquifer is likely to be recharged via the infiltration of 

rainfall, and the water table is expected to vary seasonally. Low permeability bedrock will 

encourage discharge along the bedrock interface, emerging within the runnels due to the very 

thin soils. Inputs to the superficial aquifer from the bedrock groundwater are expected to be very 

minor. As well as groundwater, the converging topography above the parcel is likely to 

encourage surface overland flow which will also contribute to waterlogging. Wetness at the base 

of the parcels will be exacerbated by encroaching peat deposits as well as connection with the 

nearby watercourse making these areas less dependent on groundwater. The MxBD mire 

community is largely dependent upon groundwater but will also be nourished by surface waters. 

Therefore, it is considered to be of Medium sensitivity.  

 

A CJB is located ~30 m upslope of the nearest part of the GWDTE and the Onshore Cable 

Corridor is located ~50 m to the north. On the basis of the topography and consequential zone 

of contribution, it’s unlikely that the construction of the Onshore Cable Corridor would result in 

any indirect effects on water quantity or quality. The CJB Area is the area within which the CJB 

excavation will be situated and will be 640 m2 at the surface. Given the alignment of the Onshore 

Cable Corridor is further north, it is expected that the CJB would also be located further north. 

Under this scenario, the positioning of the CJB outside the probable ZoC is unlikely to 

significantly alter the groundwater regime. Where it is located within the ZoC, a notable 

reduction in water quantity is likely due to preferential drainage from areas upslope into the CJB 

excavation. During construction there would be a temporary drainage system, which would 

incorporate the principles and sustainable drainage and aim to mimic greenfield runoff patterns 

where possible, including directing flow to downslope areas such the MxBD mire. Once 

operational, the CJB excavation would be backfilled with granular material and is unlikely to 

result in long-term alteration to the hydrogeological regime. Taking into account these factors, 

the predicted magnitude of effect during construction (based on the more adverse scenario) is 

Moderate and expected to reduce to Minor during operation.  
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Plate 4-6 ID 98, 99, and 100 Map 

 

Plate 4-7 ID 98, 99, and 100 Conceptual Cross Section 
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Conclusion 

The magnitude of impact on the MxBD mire (Medium sensitivity) is considered Moderate and 

of Medium probability to occur, giving an overall significance of Minor adverse effect (not 

significant). It is recommended groundwater and ecological monitoring should be completed in 

line with SEPA’s Guidance in order to monitor the effectiveness of embedded and good practice 

mitigation associated with this GWDTE community. 

 

ID 106, 107 and 108 MxBD Carex nigra - Prunella vulgaris - Molinia caerulea Mire 

Assessment Notes 

The parcels of wet grasslands containing MxBD mire are located within the northern part of the 

Barvas / Barabhas machair. Parcel IDs 106 and 108 are large swards, whereas 107 is located 

within a slight depression that also contains a small pool. The wet grassland was noted for its 

floristic indicators which were suggestive of base enrichment. These habitats are situated atop 

blown sand superficial deposits and may be in connection with a water table positioned above 

low permeability Lewisian Complex bedrock. The large expanse and uniform topography 

associated with IDs 106 and 108 would suggest they are unlikely to be associated with diffusely 

emerging groundwater, although the western end of 108 is located somewhat downslope so 

some emergence at lower elevations may be possible. Soil surveys (presented in Appendix 

A13.1: Peat Landslide Hazard Risk Assessment, Volume 4) in this area identified soft fine 

sediments with silt and clay, underlain by bedrock of boulders. It is postulated that these areas 

remain wet on account of them being flat and level, with drainage impeded by low permeability 

bedrock close to the surface. Rather than being derived from mineralised groundwater, floristics 

indicators of base-enrichment are likely to be a result of blown sand settling on the surface of 

waterlogged soils which are then subject to weathering. Parcel 107 is noted as a depression that 

contains a pool (identified on the NVC survey) which is noted as containing fluvial flood risk.  

On the basis of the factors presented above, it is likely that these communities are ombrotrophic 

habitats which are largely dependent upon surface water and direct rainfall. Percolation of 

rainfall into the blown sand deposits is likely and will nourish peripheral or downslope 

communities but are unlikely to be the primary water source for ID 106, 107 and 108. Therefore, 

these habitats are not considered GWDTE and are excluded from further assessment.  
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Plate 4-8 ID 106, 107, and 108 Map 

 

Plate 4-9 ID 106, 107 and 108 Conceptual Cross Section 
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Conclusion 

The wet grasslands communities containing MxBD mire are considered not to be groundwater 

dependent and a QIA conclusion on risk is not required.  
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5 EMBEDDED AND GOOD PRACTICE MITIGATION 

5.1 GENERAL 

5.1.1.1 This section outlines the embedded design measures and good practice construction methods that 

will be implemented to avoid or minimise potential impacts on GWDTEs identified in Section 4. 

These measures are informed by the site-specific hydrogeological and ecological context and are 

intended to preserve hydrological connectivity, protect water quality, and support the resilience of 

sensitive habitats throughout the construction and operational phases of the Onshore Project. 

5.1.1.2 The design process has aimed to balance engineering and infrastructure layout requirements with 

the need to minimise impacts on environmental receptors, including areas of sensitive habitat such 

as GWDTE. 

5.1.1.3 A site-specific assessment considering the habitats, topography, hydrology and hydrogeology has 

indicated the dominance of habitats which are not dependent on groundwater. 

5.1.1.4 The assessment also identified a small number of habitats with at least partially groundwater 

dependency, but these will also be supported by rainfall, surface runoff and watercourses. To 

minimise impacts on these receptors a series of embedded design and good practice mitigation 

measures are proposed and are in accordance with industry best practice. 

5.1.1.5 It is noted that some of locations assessed may connect with marginal peatland, mire habitats 

contained within discrete areas of the OTW. Whilst the habitats themselves require no additional 

measures associated with groundwater dependency, the functionality of such systems would 

benefit from embedded design and good practice mitigation measures in maintaining the quality 

and quantity of surface water distribution. Such measures would be used to maintain hydrological 

connectivity in areas of marginal peatland, mire and wetland habitats and will prevent deleterious 

impacts on surface water distribution, as addressed in Chapter 14: Hydrology and 

Hydrogeology, Volume 4.  

5.1.1.6 A site-specific outline CEMP is provided in Supporting Document 6.6: Outline CEMP, Volume 6. 

The CEMP will be further developed post-consent / pre-construction and implemented, maintained 

and updated by the appointed Principal Contractor. The CEMP is a management tool to identify 

issues which may arise as part of the construction process and where it could impact the current 

geological setting. A summary of proposed embedded design mitigation as well as good practice 

controls are provided below. 
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5.2 EMBEDDED DESIGN MEASURES 

5.2.1 AVOIDANCE 

5.2.1.1 Where possible, the OTW has avoided sensitive GWDTEs including minimising impacts on 

upgradient ZoCs. During construction micro-siting of infrastructure increasing potential impacts on 

the identified GWDTE should be avoided, where possible, and subject to consultation with the 

Environmental Clerk of the Works (ECoW). 

5.2.2 DESIGN MEASURES 

5.2.2.1 The permanent (and temporary) drainage system will be designed to mimic greenfield runoff 

patterns and maintain hydrological connectivity for infrastructure situated upgradient, 

downgradient, or bisecting GWDTEs. This will include the use of perimeter drains around 

compounds and platforms, as well as and regular cross drains for linear infrastructure will be 

installed to avoid a reduction in water quantity and maintain surface flows. Measures such as 

French drains (using a gravel layer as water conduit, rather than pipework, running downhill to a 

soakaway zone designed to enable water to percolate back into soil), will be installed at 

hardstanding locations where applicable. Within areas adjacent to GWDTE, the use of peripheral 

drains (both temporary and permanent) would be minimised as far as possible, particularly in areas 

of organic soils (or areas plausibly connected too) to minimise dewatering effects. In ‘cut’ areas this 

may also include the placement of vegetation/turves over exposed soil edges to act as a ‘seal’ to 

reduce upslope dewatering. Where the gradient is sufficiently low, the use of regular dams within 

the base of the drain could also create ponded water to reduce adjacent drawdown effect. 

5.2.2.2 Cable trench design will avoid the creation of preferential pathways, and within/near GWDTEs 

areas or zones of topographical convergence would include low permeability caps (clay or similar) 

to reduce infiltration down into the trench and encourage onward downslope movement of 

surface water and shallow groundwater. 

5.2.2.3 Where required for foundations, the selection of the appropriate cement type depending on the 

wetland’s pH will be adopted to minimise impacts on wetland water chemistry. Aggregate used for 

other infrastructure such as hardstands, tracks or cable trench backfill would similarly be chosen to 

not affect the pH of wetlands. 

5.3 GOOD PRACTICE CONSTRUCTION METHODS 

5.3.1 PRE-CONSTRUCTION CONTROLS 

5.3.1.1 Prior to construction, the temporary and permanent drainage plans prepared with the Construction 

Environmental Management Plan (CEMP) will be reviewed with reference to this GWDTE 

Assessment. The proposed arrangement of the drainage, including cross drains and other 
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measures to be embedded in the design, shall consider the findings of this GWDTE Assessment, 

including the habitats identified in the previous section.  

5.3.1.2 Sensitive areas will be demarcated by the ECoW ahead of construction to avoid accidental 

disturbance. 

5.3.2 CONSTRUCTION PHASE CONTROLS 

5.3.2.1 Construction phase controls have been detailed in Supporting Document 6.6: Outline CEMP, 

Volume 6 that will inform a final CEMP prepared prior to construction. The CEMP will include 

surface water and groundwater management arrangements associated with minimising impacts on 

water quality and quantity in wetland areas.  

5.3.2.2 Any necessary dewatering activity will be limited to the minimum necessary duration and will be 

discharged to adjacent ground and away from watercourses. Where possible, the timing of 

construction works would avoid periods of high runoff where dewatering requirements would 

increase.  

5.3.2.3 The placement and distribution of sustainable drainage measures associated with wetlands will 

accord with the embedded design principles that will be presented in the final CEMP and include 

the use of regular cross drainage in areas upslope of GWDTE or in other areas of flow convergence. 

5.3.2.4 Pollution prevention controls associated with erosion control, sedimentation as well as accidental 

spillages will minimise the occurrence of incidents that could lead to deleterious effects on 

wetlands.  

5.3.2.5 Soil compaction in areas of wetlands will be minimised as far as possible to avoid decreases in 

infiltration. Contractors will be required to work within the narrowest practical construction corridor 

when working in or near wetlands and vehicle movements should be minimised. 

5.3.3 MONITORING 

5.3.3.1 The ECoW will be appointed to oversee all construction work and to ensure it is undertaken 

correctly and in accordance with legislation, good practice guidance and all approved planning 

conditions and requirements, including measures associated with GWDTE provided in the final 

CEMP prior to construction. 

5.3.3.2 Monitoring at GWDTE locations identified in Section 4 (ID96, 98, 99 and100) will be carried out to 

assess the quantitative and chemical effect of the infrastructure to monitor the effectiveness of 

mitigation to ensure that groundwater flow and quality are not substantially changed. Monitoring 

will be carried out before and after construction and will follow SEPA (2024) guidance; this will 

include the installation and sampling of several hand driven groundwater monitoring wells. Details 

of the proposed monitoring programme will be set out in the final CEMP prior to construction. 
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5.3.3.3 Monitoring results will be reviewed regularly and used to inform adaptive management measures 

where necessary to ensure the continued protection of GWDTEs. This would include the 

development of agreed trigger levels and contingency action plans. 
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6 CONCLUSION 

6.1.1.1 This GWDTE Assessment has determined that the majority of potential GWDTE communities within 

the Study Area are not reliant on groundwater. Instead, these habitats are primarily supported by 

surface water inputs such as rainfall, runoff, and local drainage patterns. 

6.1.1.2 A small number of potential GWDTE communities were identified as having at least partial 

groundwater dependency. These were subject to a QIA, supported by the development of a CSM, 

in accordance with SEPA (2024) guidance.  

6.1.1.3 Based upon the assessment methodologies provided in the Chapter 14: Hydrology and 

Hydrogeology, Volume 3, and assuming the successful implementation of embedded design and 

good practice mitigation measures, which include pre-construction controls, construction phase 

controls, and monitoring to ensure compliance with legislation and good practice, minimizing 

impacts on wetlands and maintaining groundwater flow and quality, the predicted magnitude of 

impact from potential hazards, including pollution incidents, erosion and sedimentation, 

modification of surface drainage, soil disturbance and compaction, and changes to groundwater 

levels, was assessed as follows: 

• A Moderate Adverse Effect (significant) for a single parcel of M37 spring community (ID96); 

• A Minor Adverse Effect (not significant) for the remaining potentially groundwater-dependent 

communities (ID 98, 99, 100, 106, 107, and 108). 

6.1.1.4 The Moderate Adverse Effect identified for the M37 spring community (ID96) is based on the 

current conceptual understanding and precautionary assumptions. The QIA adopts a conservative 

approach in line with EIA principles. Central to reducing uncertainty is the characterisation of the 

hydrological properties of the blown sand aquifer, including water table presence, seasonal 

variability, and hydraulic gradient. While the current assessment assumes a shallow, homogenous 

water table, it is likely that actual conditions are more heterogeneous, which may reduce the 

predicted magnitude of change. It is therefore recommended that pre-construction ground 

investigation and further quantitative assessment (Step 3 of SEPA (2024) guidance) be undertaken 

post-consent to refine the risk evaluation and inform final mitigation design.   
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7 GLOSSARY OF TERMS AND ABBREVIATIONS  

7.1.1.1 A list of key terms and acronyms used in this Appendix are provided in Table 7-1 and Table 7-2. 

Further definitions used throughout this EIAR are provided in Appendix A1.1: Glossary and 

Abbreviations, Volume 4. 

Table 7-1 Acronyms and Abbreviations 

Term Definition 

BGS British Geological Survey 

CEMP Construction Environmental Management Plan 

CJB Cable Joint Bay 

CREW Centre of Expertise for Waters 

CSM Conceptual Site Model 

ECoW Environmental Clerk of the Works 

EIA Environmental Impact Assessment 

EIAR Environmental Impact Assessment Report 

GWDTE Groundwater Dependant Terrestrial Ecosystem 

HDD Horizontal Directional Drill 

LDP Local Development Plan 

NPF4 National Planning Framework 4 

NVC National Vegetation Classification 

OHTZ Outer Hebrides Thrust Zone  

OS Ordnance Survey 

OTW Onshore Transmission Works 

QIA Qualitative Impact Assessment 

SEPA Scottish Environment Protection Agency 

SNIFFER Scotland & Northern Ireland Forum for Environmental Research  

S-P-R Source-Pathway-Receptor 

SPP Scottish Planning Policy 

SSEN Scottish and Southern Electricity Networks 

WFD Water Framework Directive 

ZoC Zone of Contribution 

Table 7-2 Glossary 

Term  Definition  

the Applicant   Spiorad na Mara Limited (the Project owner). 

Embedded or 

‘Designed-in’ 

Mitigation 

Mitigation measures to avoid or reduce environmental effects that are directly 

incorporated into the preferred design for the Project. This can include standard 

practice in accordance with or without guidance. Embedded Mitigation is 

considered as part of the impact assessment, before effect significance is 

identified. 
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Term  Definition  

Environmental 

Impact Assessment 

Report (EIAR) 

The Environmental Impact Assessment Report (EIAR) prepared to assess the likely 

significant effects of the Project on the environment.  

Grid Substation The onshore substation located adjacent to and connecting to the SSEN Lewis 

Hub. This allows the voltage to be increased to meet onward transmission 

requirements 

Horizontal 

Directional Drill 

(HDD) 

A trenchless crossing engineering technique using a drill steered underground 

without the requirement for open trenches. This method is able to carry out the 

underground installation of pipes and cables with minimal surface disruption. 

Impact Change that is caused by an action; for example, land clearing (action) during 

construction which results in physical loss of soils (impact) 

Landfall This consists of works from offshore Horizontal Directional Drill (HDD) exit pits 

(located below MLWS) to onshore at the Transition Joint Bays (TJB) (located above 

MHWS). The infrastructure and installation methods associated with the Landfall 

involves both onshore and offshore components.  

Landfall Substation The optional onshore substation located on the west side of the Isle of Lewis. 

Includes the platform, buildings and associated components which allows the 

voltage to be increased to meet onward transmission requirements 

Offshore Project The components of the Spiorad na Mara offshore wind farm (the Project) located 

seaward of Mean High Water Springs (MHWS).  

Onshore Cable 

Corridor 

The area within which Onshore Cables and associated infrastructure will be 

located which is routed from the Transition Joint Bays (TJB) to the SSEN Lewis 

Hub.  

Onshore Landfall 

Area 

The area which includes both the Landfall above Mean Low Water Springs 

(MLWS) and Landfall Substation (as defined separately), cabling from the 

Transition Joint Bays (TJB) to the Landfall Substation (if required) and construction 

related compounds and working areas.  

Onshore 

Transmission Works 

(OTW) / Onshore 

Project 

The components of the Spiorad na Mara offshore wind farm (the Project) located 

landward of Mean Low Water Springs (MLWS).  

Onshore 

Transmission Works 

Boundary / Onshore 

Project Boundary 

The ‘red line boundary’ encompassing all temporary and permanent works 

associated with the OTW/Onshore Project. 

Project  The Spiorad na Mara offshore wind farm development. This term describes the 

whole development, including all offshore and onshore components. 

Scottish and 

Southern Electricity 

Networks (SSEN) 

Lewis Hub  

This is the National Grid Electricity Transmission (NGET) interface. A transmission 

system operator substation into which the Project will connect for onward 

transmission through the existing grid network. 

Study Areas Study Areas are determined for each technical discipline and are described within 

each technical chapter. 
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Term  Definition  

Transition Joint Bay 

(TJB) 

The point at which offshore cables are connected to Onshore Cables. The TJB is 

located onshore above MHWS.  
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ANNEX 14.2.1: TABULATED NVC STAGE 1 AND STAGE 2 

ASSESSMENT OF GROUNDWATER DEPENDENCY
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Table A-1 Tabulated NVC Stage 1 and Stage 2 Assessment of Groundwater Dependency (communities taken forward to QIA [Section 4] are highlighted in bold text). 

ID NVC Area (m2) Hab/ Com 

Type 

Initial Pot. 

GWD 

BR Aquifer 

type. 

Sup Aq. 

type 

S1_Peat 

Presence 

S1_BRA= 

Low 

S1_BRA=

Mod/High 

S1_SAq= 

Low 

S1_SAq=

M/H 

S1_ 

Outcome 

IGwD_ 

Fault 

IGwD_ 

ConCv 

IGwD_ 

Spring 

IGwD_Bas

e_Rich 

Indicators 

ISwD_ 

Flooding 

ISwD_Peat 

Depth (m) 

ISwD_ 

Water 

S2_ 

Outcome 

Result 

1 M23b 5,963 Marshy 

Grassland/

Rush 

Pasture 

mosaics  

Yes OHTZ 

mylonite  

Peat  True  True False True False False False False False False True 0.68 True False Not GW 

Dep 

2 M10-M23 21,631 Calcareous 

flush 

Yes Lewisian 

gneiss 

Not 

mapped 

True True False False False False False False False True False 0.958 False False Not GW 

Dep 

3 M10-M23 24,898 Calcareous 

flush 

Yes Lewisian 

gneiss 

Not 

mapped 

False True False False False False False False False True True 0.465 False False Not GW 

Dep 

4 M17b-

M19a-

M23d 

25,588 Mosaic 

with mire/ 

blanket 

bog 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False True True 0.786 True False Not GW 

Dep 

5 M17b-

M19a-

M23d 

22,172 Mosaic 

with mir/ 

blanket 

bog 

Yes Lewisian 

gneiss 

Not 

mapped 

True True False False False False False False False True False 0.8675 False False Not GW 

Dep 

6 M17b-

M19a-M6d 

87,126 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Not 

mapped 

False True False False False False False False False True True 0.492632 True False Not GW 

Dep 

7 M17b-

M23-M10 

90,977 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Peat True True False True False False False False False True True 0.6164 True False Not GW 

Dep 

8 M17b-

M23-M10 

96,788 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Peat True True False True False False False False False True True 1.311282 True False Not GW 

Dep 

9 M17b-

M23-M10 

99,299 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Bs/aluv/p

eat 

True True False False True True False False False True True 0.750645 True False Not GW 

Dep 

10 M17b-

M23-M10 

55,510 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Not 

mapped 

False True False False False False False False False True True 0.328333 True False Not GW 

Dep 
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ID NVC Area (m2) Hab/ Com 

Type 

Initial Pot. 

GWD 

BR Aquifer 

type. 

Sup Aq. 

type 

S1_Peat 

Presence 

S1_BRA= 

Low 

S1_BRA=

Mod/High 

S1_SAq= 

Low 

S1_SAq=

M/H 

S1_ 

Outcome 

IGwD_ 

Fault 

IGwD_ 

ConCv 

IGwD_ 

Spring 

IGwD_Bas

e_Rich 

Indicators 

ISwD_ 

Flooding 

ISwD_Peat 

Depth (m) 

ISwD_ 

Water 

S2_ 

Outcome 

Result 

11 M17b-

M23-M10 

44,082 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Not 

mapped 

True True False False False False False False False True False 0.61 False False Not GW 

Dep 

12 M17b-

M23-M10 

10,646 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Not 

mapped 

True True False False False False False False False True True 1.146667 True False Not GW 

Dep 

13 M17b-

M23-M10 

3,755 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Not 

mapped 

False True False False False False False False False True False 0.04 False False Not GW 

Dep 

14 M17b-

M23-M10 

21,590 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Peat True True False False True False False False False True False 0.612 False False Not GW 

Dep 

15 M17b-

M23-M10 

38,032 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Not 

mapped 

True True False False False False False False False True True 1.058 True False Not GW 

Dep 

16 M17b-

M23-M10 

12,235 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Not 

mapped 

True True False False False False False False False True False 0.65 True False Not GW 

Dep 

17 M17b-

M23-M10 

11,390 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat False True False True False False False False False True True 0.05 True False Not GW 

Dep 

18 M17b-

M23b-M6c 

7,414 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 1.06 False False Not GW 

Dep 

19 M17b-

M25b 

12,1089 Mire / 

Blanket 

Bog 

Yes Lewisian 

gneiss 

Peat True True False True False False False True False False False 1.184857 True False Not GW 

Dep 
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ID NVC Area (m2) Hab/ Com 

Type 

Initial Pot. 

GWD 

BR Aquifer 

type. 

Sup Aq. 

type 

S1_Peat 

Presence 

S1_BRA= 

Low 

S1_BRA=

Mod/High 

S1_SAq= 

Low 

S1_SAq=

M/H 

S1_ 

Outcome 

IGwD_ 

Fault 

IGwD_ 

ConCv 

IGwD_ 

Spring 

IGwD_Bas

e_Rich 

Indicators 

ISwD_ 

Flooding 

ISwD_Peat 

Depth (m) 

ISwD_ 

Water 

S2_ 

Outcome 

Result 

20 M19a-

M23b 

48,022 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False False 0.560714 False False Not GW 

Dep 

21 M19a-

M23b 

11,693 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat False True False True False False False False False False True 0.39 False False Not GW 

Dep 

22 M19a-

M23b 

4,259 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat False True False True False False False False False False True 0.46 False False Not GW 

Dep 

23 M19a-

M23b 

25,630 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 1.595 True False Not GW 

Dep 

24 M19a-

M23b-U4 

17,395 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 0.5125 False False Not GW 

Dep 

25 M19a-

M23b-U4 

24,068 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 1.331667 False False Not GW 

Dep 

26 M19a-

M23b-U4 

63,848 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 1.550667 True False Not GW 

Dep 

27 M19a-

M25b-

M23b 

25,806 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 1.121 True False Not GW 

Dep 
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ID NVC Area (m2) Hab/ Com 

Type 

Initial Pot. 

GWD 

BR Aquifer 

type. 

Sup Aq. 

type 

S1_Peat 

Presence 

S1_BRA= 

Low 

S1_BRA=

Mod/High 

S1_SAq= 

Low 

S1_SAq=

M/H 

S1_ 

Outcome 

IGwD_ 

Fault 

IGwD_ 

ConCv 

IGwD_ 

Spring 

IGwD_Bas

e_Rich 

Indicators 

ISwD_ 

Flooding 

ISwD_Peat 

Depth (m) 

ISwD_ 

Water 

S2_ 

Outcome 

Result 

28 M19a-

M25b-

M23b 

2,976 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Not 

mapped 

False True False False False False False False False False False 0.39 False False Not GW 

Dep 

29 M19a-

M25b-

M23b 

43,416 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 0.654 False False Not GW 

Dep 

30 M19a-

M25b-

M6b-M11a 

6,951 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Blown 

sand 

True True False False True True False False False False False 1.91 True False Not GW 

Dep 

31 M19a-M6d 47,101 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Not 

mapped 

True True False False False False False False False False True 0.838462 True False Not GW 

Dep 

32 M19a-M6d 119,619 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Not 

mapped 

True True False False False False False False False False True 0.5625 False False Not GW 

Dep 

33 M19a-M6d 6,627 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Not 

mapped 

True True False False False False False False False False True 0.98 False False Not GW 

Dep 

34 M19a-

MG10-

M23b 

40,623 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Not 

mapped 

False True False False False False False False False False False 0.426 False False Not GW 

Dep 

35 M19a-

MG10-

M23b 

25,276 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Not 

mapped 

False True False False False False False False False False False 0.183333 True False Not GW 

Dep 
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ID NVC Area (m2) Hab/ Com 

Type 

Initial Pot. 

GWD 

BR Aquifer 

type. 

Sup Aq. 

type 

S1_Peat 

Presence 

S1_BRA= 

Low 

S1_BRA=

Mod/High 

S1_SAq= 

Low 

S1_SAq=

M/H 

S1_ 

Outcome 

IGwD_ 

Fault 

IGwD_ 

ConCv 

IGwD_ 

Spring 

IGwD_Bas

e_Rich 

Indicators 

ISwD_ 

Flooding 

ISwD_Peat 

Depth (m) 

ISwD_ 

Water 

S2_ 

Outcome 

Result 

36 M19a-

MG10-

M23b 

5,296 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Not 

mapped 

False True False False False False False False False False False 0.29 False False Not GW 

Dep 

37 M19a-

MG10-

M23b 

31,844 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 0.703333 True False Not GW 

Dep 

38 M23 4,126 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Not 

mapped 

False True False False False False False False False False False 0.24 True False Not GW 

Dep 

39 M23 4,408 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Peat True True False True False False False False False False False 1.946667 True False Not GW 

Dep 

40 M23 4,094 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Peat True True False True False False False False False False False 3.41 True False Not GW 

Dep 

41 M23 2,411 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False True False False False False 2.26 True False Not GW 

Dep 

42 M23 3,169 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False True False False False False 1.29 True False Not GW 

Dep 

43 M23 6,835 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 1 True False Not GW 

Dep 
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ID NVC Area (m2) Hab/ Com 

Type 

Initial Pot. 

GWD 

BR Aquifer 

type. 

Sup Aq. 

type 

S1_Peat 

Presence 

S1_BRA= 

Low 

S1_BRA=

Mod/High 

S1_SAq= 

Low 

S1_SAq=

M/H 

S1_ 

Outcome 

IGwD_ 

Fault 

IGwD_ 

ConCv 

IGwD_ 

Spring 

IGwD_Bas

e_Rich 

Indicators 

ISwD_ 

Flooding 

ISwD_Peat 

Depth (m) 

ISwD_ 

Water 

S2_ 

Outcome 

Result 

44 M23 11,858 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 2.25 True False Not GW 

Dep 

45 M23 2,213 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 1.62 False False Not GW 

Dep 

46 M23 2,782 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 1.62 True False Not GW 

Dep 

47 M23-

M17b 

11,078 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Peat True True False True False False True False False False True 1.886 False False Not GW 

Dep 

48 M23-

M17b 

9,073 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Peat True True False True False False True False False False True 0.993333 True False Not GW 

Dep 

49 M23-

M17b 

29,847 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 0.956667 True False Not GW 

Dep 

50 M23-

MG10 

14,714 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat False True False True False False False False False False True 0.165 False False Not GW 

Dep 

51 M23-

MG10 

14,514 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat False True False True False False False False False False True 0.448 True False Not GW 

Dep 
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ID NVC Area (m2) Hab/ Com 

Type 

Initial Pot. 

GWD 

BR Aquifer 

type. 

Sup Aq. 

type 

S1_Peat 

Presence 

S1_BRA= 

Low 

S1_BRA=

Mod/High 

S1_SAq= 

Low 

S1_SAq=

M/H 

S1_ 

Outcome 

IGwD_ 

Fault 

IGwD_ 

ConCv 

IGwD_ 

Spring 

IGwD_Bas

e_Rich 

Indicators 

ISwD_ 

Flooding 

ISwD_Peat 

Depth (m) 

ISwD_ 

Water 

S2_ 

Outcome 

Result 

52 M23-

MG10 

54,530 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat False True False True False False False False False False True 0.382667 True False Not GW 

Dep 

53 M23-

MG10 

82,498 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Peat False True False True False False False False False False False 0.195556 False False Not GW 

Dep 

54 M23-

MG10 

26,001 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Not 

mapped 

False True False False False False False False False False False 0.438462 False False Not GW 

Dep 

55 M23-

MG10 

75,340 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Not 

mapped 

False True False False False False False False False False True 0.427619 True False Not GW 

Dep 

56 M23-

MG10 

29,223 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Not 

mapped 

True True False False False False False False False False True 0.616667 True False Not GW 

Dep 

57 M23b 3,817 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Not 

mapped 

False True False False False False False False False False True 0.415 True False Not GW 

Dep 

58 M23b 11,500 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Not 

mapped 

True True False False False False False False False False True 0.65 True False Not GW 

Dep 

59 M23b 4,408 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Peat True True False True False False False False False False True 1.946667 True False Not GW 

Dep 
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ID NVC Area (m2) Hab/ Com 

Type 

Initial Pot. 

GWD 

BR Aquifer 

type. 

Sup Aq. 

type 

S1_Peat 

Presence 

S1_BRA= 

Low 

S1_BRA=

Mod/High 

S1_SAq= 

Low 

S1_SAq=

M/H 

S1_ 

Outcome 

IGwD_ 

Fault 

IGwD_ 

ConCv 

IGwD_ 

Spring 

IGwD_Bas

e_Rich 

Indicators 

ISwD_ 

Flooding 

ISwD_Peat 

Depth (m) 

ISwD_ 

Water 

S2_ 

Outcome 

Result 

60 M23b 4,094 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Peat True True False True False False False False False False True 3.41 True False Not GW 

Dep 

61 M23b 2,411 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False True False False False True 2.26 True False Not GW 

Dep 

62 M23b 3,169 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False True False False False True 1.29 True False Not GW 

Dep 

63 M23b 476 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat False True False True False False False False False False False 0.49 False False Not GW 

Dep 

64 M23b 4,633 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Ohtz mylon Peat True True False True False False False False False False True 1.62 True False Not GW 

Dep 

65 M23b 1,018 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 1.53 True False Not GW 

Dep 

66 M23b 1,736 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 3.36 False False Not GW 

Dep 

67 M23b 7,049 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 2.25 True False Not GW 

Dep 
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ID NVC Area (m2) Hab/ Com 

Type 

Initial Pot. 

GWD 

BR Aquifer 

type. 

Sup Aq. 

type 

S1_Peat 

Presence 

S1_BRA= 

Low 

S1_BRA=

Mod/High 

S1_SAq= 

Low 

S1_SAq=

M/H 

S1_ 

Outcome 

IGwD_ 

Fault 

IGwD_ 

ConCv 

IGwD_ 

Spring 

IGwD_Bas

e_Rich 

Indicators 

ISwD_ 

Flooding 

ISwD_Peat 

Depth (m) 

ISwD_ 

Water 

S2_ 

Outcome 

Result 

68 M23b-

M6d 

3,644 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat False True False True False False False False False False True 0.47 True False Not GW 

Dep 

69 M23b-

M6d 

1,342 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 0.83 False False Not GW 

Dep 

70 M23b-

M6d 

1,781 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 2.09 False False Not GW 

Dep 

71 M23b-

M6d-M10 

13,506 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Blown 

sand 

True True False False True True False False False False True 1.78 True False Not GW 

Dep 

72 M23b-

M6d-M11a 

13,848 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes Lewisian 

gneiss 

Blown 

sand 

True True False False True True False False False False False 1.52 True False Not GW 

Dep 

73 M23b-

M6d-

MG10-U4 

54,196 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 1.605 False False Not GW 

Dep 

74 M23b-

M6d-

MG10-U4 

2,985 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False False 0.64 False False Not GW 

Dep 

75 M23b-

M6d-

MG10-U4 

398 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False False 4.35 False False Not GW 

Dep 

76 M6-MG10 11,057 Acid 

Flushes 

Yes Lewisian 

gneiss 

Blown 

sand 

True True False False True True False False False False True 1.3 True False Not GW 

Dep 

77 M6a-M23b 1,780 Acid 

Flushes 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 1.88 False False Not GW 

Dep 
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ID NVC Area (m2) Hab/ Com 

Type 

Initial Pot. 

GWD 

BR Aquifer 

type. 

Sup Aq. 

type 

S1_Peat 

Presence 

S1_BRA= 

Low 

S1_BRA=

Mod/High 

S1_SAq= 

Low 

S1_SAq=

M/H 

S1_ 

Outcome 

IGwD_ 

Fault 

IGwD_ 

ConCv 

IGwD_ 

Spring 

IGwD_Bas

e_Rich 

Indicators 

ISwD_ 

Flooding 

ISwD_Peat 

Depth (m) 

ISwD_ 

Water 

S2_ 

Outcome 

Result 

78 M6a-M23b 20,677 Acid 

Flushes 

Yes Lewisian 

gneiss 

Not 

mapped 

False True False False False False False False False False True 0.4775 False False Not GW 

Dep 

79 M6a-M23b 5,841 Acid 

Flushes 

Yes Lewisian 

gneiss 

Not 

mapped 

True True False False False False False False False False True 0.545 True False Not GW 

Dep 

80 M6a-S27b 11,978 Acid 

Flushes 

Yes Lewisian 

gneiss 

Blown 

sand 

True True False False True True False False False False True 1.165167 True False Not GW 

Dep 

81 M6a-S27b 2,160 Acid 

Flushes 

Yes Lewisian 

gneiss 

Peat True True False True False False False False False False True 2.06 False False Not GW 

Dep 

82 M6a-S27b 1,476 Acid 

Flushes 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 4.7 False False Not GW 

Dep 

83 M6c 7,732 Acid 

Flushes 

Yes Lewisian 

gneiss 

Peat True True False True False False True False False False True 3.06 False False Not GW 

Dep 

84 M6c-M23d 2,321 Acid 

Flushes 

Yes Lewisian 

gneiss 

Peat True True False True False False False False False False False 2.67 True False Not GW 

Dep 

85 M6d-

M23d 

2,130 Acid 

Flushes 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 1.58 False False Not GW 

Dep 

86 MG10a 242,359 Neutral 

Grassland 

Yes Lewisian 

gneiss 

Bs/aluv/p

eat 

False True False False True True False False False False False 0.238483 True False Not GW 

Dep 

87 MG10a 28,495 Neutral 

Grassland 

Yes Lewisian 

gneiss 

Peat False True False True False False False False False False False 0.182857 False False Not GW 

Dep 

88 MG10a 23,964 Neutral 

Grassland 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False False 1.028571 True False Not GW 

Dep 

89 MG10a-

M25a 

9,705 Neutral 

Grassland 

Yes Lewisian 

gneiss 

Blown 

sand 

False True False False True True False False False False False 0.395 True False Not GW 

Dep 

90 MG11 2,756 Neutral 

Grassland 

Yes Lewisian 

gneiss 

Blown 

sand 

False True False False True True False False False False False 0.37 False False Not GW 

Dep 

91 MG6-

MG10 

34,266 Neutral 

Grassland 

Yes Lewisian 

gneiss 

Not 

mapped 

False True False False False False False False False False True 0.27 False False Not GW 

Dep 

92 MG6-

MG10 

15,539 Neutral 

Grassland 

Yes Lewisian 

gneiss 

Not 

mapped 

False True False False False False False False False False True 0.2 True False Not GW 

Dep 

93 MG6b-

MG10a-

M25b 

75,888 Neutral 

Grassland 

Yes Lewisian 

gneiss 

Blown 

sand 

False True False False True True False False False False True 0.414852 True False Not GW 

Dep 

94 MG6b-

MG10a-

M25b 

19,631 Neutral 

Grassland 

Yes Lewisian 

gneiss 

Blown 

sand 

False True False False True True False False False False False 0.29 True False Not GW 

Dep 
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ID NVC Area (m2) Hab/ Com 

Type 

Initial Pot. 

GWD 

BR Aquifer 

type. 

Sup Aq. 

type 

S1_Peat 

Presence 

S1_BRA= 

Low 

S1_BRA=

Mod/High 

S1_SAq= 

Low 

S1_SAq=

M/H 

S1_ 

Outcome 

IGwD_ 

Fault 

IGwD_ 

ConCv 

IGwD_ 

Spring 

IGwD_Bas

e_Rich 

Indicators 

ISwD_ 

Flooding 

ISwD_Peat 

Depth (m) 

ISwD_ 

Water 

S2_ 

Outcome 

Result 

95 U4-M23b-

H12c 

117,291 Acid 

Grassland 

mosaic 

Yes Lewisian 

gneiss 

Not 

mapped 

False True False False False False False False False False True 0.467037 True False Not GW 

Dep 

96 M37 1,713 Spring 

communit

y 

Yes Lewisian 

gneiss 

Blown 

sand 

False True False False True True False False True True False 0 False True Pot.GW 

Dep 

97 MG10a 5,960 Neutral 

Grassland 

Yes Lewisian 

gneiss 

Blown 

sand 

False True False False True True False False False False False 0.2 False False Not GW 

Dep 

98 Mxbd 101 Molinia 

caerulea 

mire 

Yes Lewisian 

gneiss 

Blown 

sand 

False True False False True True False False False True False 0 False True Pot.GW 

Dep 

99 Mxbd 65 Molinia 

caerulea 

mire 

Yes Lewisian 

gneiss 

Blown 

sand 

False True False False True True False False False True False 0 False True Pot.GW 

Dep 

100 Mxbd 48 Molinia 

caerulea 

mire 

Yes Lewisian 

gneiss 

Blown 

sand 

False True False False True True False False False True False 0 False True Pot.GW 

Dep 

101 Mxbd 28 Molinia 

caerulea 

mire 

Yes Lewisian 

gneiss 

Blown 

sand 

False True False False True True False False False True True 0.94 True False Not GW 

Dep 

102 Mxbd 23 Molinia 

caerulea 

mire 

Yes Lewisian 

gneiss 

Blown 

sand 

False True False False True True False False False True True 0.94 True False Not GW 

Dep 

103 Mxbd 37 Molinia 

caerulea 

mire 

Yes Lewisian 

gneiss 

Blown 

sand 

False True False False True True False False False True True 0.94 True False Not GW 

Dep 

104 Mxbd 39 Molinia 

caerulea 

mire 

Yes Lewisian 

gneiss 

Blown 

sand 

False True False False True True False False False True True 0.94 True False Not GW 

Dep 

105 Mxbd 52 Molinia 

caerulea 

mire 

Yes Lewisian 

gneiss 

Blown 

sand 

False True False False True True False False False True True 0.94 True False Not GW 

Dep 

106 Mxbd 5,665 Molinia 

caerulea 

mire 

Yes Lewisian 

gneiss 

Blown 

sand 

False True False False True True False False False True False 0.41 False True Pot.GW 

Dep 

107 Mxbd 527 Molinia 

caerulea 

mire 

Yes Lewisian 

gneiss 

Blown 

sand 

False True False False True True False False False True True 0.12 False True Pot.GW 

Dep 
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ID NVC Area (m2) Hab/ Com 

Type 

Initial Pot. 

GWD 

BR Aquifer 

type. 

Sup Aq. 

type 

S1_Peat 

Presence 

S1_BRA= 

Low 

S1_BRA=

Mod/High 

S1_SAq= 

Low 

S1_SAq=

M/H 

S1_ 

Outcome 

IGwD_ 

Fault 

IGwD_ 

ConCv 

IGwD_ 

Spring 

IGwD_Bas

e_Rich 

Indicators 

ISwD_ 

Flooding 

ISwD_Peat 

Depth (m) 

ISwD_ 

Water 

S2_ 

Outcome 

Result 

108 SD8e-

Mxbd 

26,023 Sand 

dune / 

Molinia 

caerulea 

mire 

mosaic 

Yes Lewisian 

gneiss 

Blown 

sand 

False True False False True True False False False True False 0.36 False True Pot.GW 

Dep 

109 M23b-

M6d 

15232 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 0.83 True False Not GW 

Dep 

110 M17b-

M23-

MG10 

39952 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True Null True False Not GW 

Dep 

111 M23b 5129 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 0.63 True False Not GW 

Dep 

112 M23 864 Marshy 

Grassland/

Rush 

Pasture 

mosaics 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 1.43 True False Not GW 

Dep 

113 M6a-

M17a-

M25a 

15257 Mire / 

Blanket 

Bog 

Yes OHTZ 

mylonite 

Peat True True False True False False False False False False True 4.1 True False Not GW 

Dep 
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