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12. Hydrology, Hydrogeology, Geology & Soils 

Executive Summary 

The Proposed Development is located on sloping moorland on the south side of Loch Shin, in 

Sutherland. The site topography is defined by a generally steady slope downward from high ground 

at the south, to the loch at the north. The site falls within the River Shin catchment, with surface water 

across the site draining north into Loch Shin, itself a heavily modified water body, being a source of 

water storage for hydroelectricity generation. The loch and on-site watercourses have been classified 

as Poor overall quality by SEPA in 2018.    

Site geology comprises psammite (low permeability) overlain by peat and glacial deposits. Peat depth 

varies across the site, from nil to locally over 3 m.  Design iteration has sought to avoid areas of deep 

peat wherever possible, as well as incorporating design elements such as floated roads over deep 

peat that could not be avoided. A peat slide risk assessment has identified low risks at proposed 

turbine and infrastructure locations across the site. Low risks will be mitigated through micro-siting 

and/or targeted geotechnical/engineering controls, to be informed by detailed pre-construction site 

investigations. 

The supply pipe of one private water supply (PWS) with the potential to be impacted by the 

development has been identified (Corriekinloch). This is a supply located east of the proposed site 

access point, with pipework leading down slope and across the A838 to serve the cluster of residential 

properties at the access. This supply pipe may be impacted by works to widen the carriageway and 

reprofile the lower part of the slope to allow abnormal load deliveries, if confirmed as required 

following detailed design (though noting the supply itself is upgradient of the potential works and 

would not be affected). If it is determined that the development works may interrupt or adversely 

impact the PWS supply pipe, then a detailed Method Statement will be produced and agreed with 

The Highland Council (THC), to confirm measures for maintaining and protecting the supply and/or 

providing alternative supply during construction, with reinstatement of the pipework (if applicable) 

following construction.  

Other likely construction and operational effects include sedimentation or pollution of the water 

environment from surface runoff, compaction of soils, the removal of peat, peat landslide hazard, and 

effects on groundwater quality and flow regime. Standard/embedded mitigation measures include 

design iteration to appropriately buffer watercourses, and avoid areas of deep peat wherever possible 

in siting turbines (taking account of other environmental and technical constraints). Standard good 

construction and design practice has also been considered as standard mitigation, including detailed 

pre-construction site investigations, agreement and implementation of a Construction Environmental 

Management Plan (CEMP), appropriate design of watercourse crossings, and development of a 

detailed Drainage Strategy for the site. 

The likely effects on hydrological, geological and hydrogeological receptors, taking account of the 

standard mitigation measures, have been assessed as not significant, except for the effect of peat 

excavation and associated impacts on peat soils.  

Additional specific mitigation measures have been proposed to further reduce effects. These include: 

appropriate peat management and re-use on site, and establishing and demarcating working areas 

and corridors. Additionally, a Habitat Management Plan would be implemented, to restore degraded 

areas of peatland habitat in the local area. 
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The significance of residual effects on hydrological, geological and hydrogeological receptors is 

considered to be not significant. No cumulative effects on hydrology, hydrogeology and geology are 

predicted. 

12.1 Introduction 

12.1.1 This chapter provides an assessment of the potential effects of the Proposed Development on 

hydrology, hydrogeology, geology and soil resources. This includes detailed consideration of potential 

impacts on surface watercourses, groundwater and the local geology in and around the site and any 

potential impacts on flood risk of the local area. Potential impacts on peat deposits, and risks 

associated with peat landslide, are also assessed.  

12.1.2 This chapter presents the current environmental setting (baseline) for the related environmental 

topics and associated links to other chapters such as Chapter 7. Desktop and site-based surveys, 

including peat depth surveys have been carried out to inspect and identify potentially sensitive 

hydrogeological, hydrological and geological receptors.  

12.1.3 For the purposes of the assessment, watercourses have been identified as those which appear on 

Ordnance Survey (OS) 1:25,000 scale maps (refer to Figure 12.1). However, onsite observations have 

also been made, and the presence of smaller watercourses and land drains has been taken into 

account in the design of the Proposed Development and any mitigation measures.  

12.1.4 Surveys had been undertaken across the site as part of the assessments for Sallachy Wind Farm 

Environmental Statement (2011, WKN AG), and much of the data collected during these is still valid 

and therefore has been considered in this assessment and is referred to in the chapter where relevant.  

12.1.5 This chapter is supported by the following figures and technical appendices: 

• Figure 12.1 – Hydrology Study Area and Watercourses; 

• Figure 12.2 – Bedrock Geology; 

• Figure 12.3 – Superficial Geology; 

• Figure 12.4 – Peat Class (Scottish Natural Heritage (SNH) Carbon and Peatlands Mapping, 2016); 

• Figure 12.5 – Peat Probe Locations (overview and larger-scale site segments); 

• Figure 12.6 – Peat Depth and Contour (overview and larger-scale site segments; 

• Figure 12.7 – Potential Groundwater Dependent Terrestrial Ecosystems (GWDTE) Based on 

National Vegetation Classification (NVC) Survey; 

• Technical Appendix 7.2: Phase 1 Habitat, NVC, GWDTE and Peatland Condition Assessment 

(PCA) Survey Report; 

• Technical Appendix 12.1: Peat Slide Hazard Risk Assessment (PSHRA); 

• Technical Appendix 12.2: Outline Peat Management Plan; and 

• Technical Appendix 12.3: Watercourse Crossing Schedule. 

12.2 Legislation, Policy and Guidelines 

Legislation 

12.2.1 Regulation of activities relating to the water environment in Scotland is the responsibility of the 

Scottish Environment Protection Agency (SEPA) and the relevant local authorities.  
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12.2.2 The European Commission (EC)’s Water Framework Directive (WFD) was implemented in Scotland 

through the Water Environment and Water Services (Scotland) Act 2003 (WEWSA). This Act 

introduced a regulatory system for the water environment with SEPA as the lead authority working 

alongside the public, private and voluntary sectors. The Act ensures that all human activities with the 

potential to cause a harmful effect on the water environment can be controlled by establishing a 

framework for co-ordinated controls on water abstraction and impoundment, engineering works 

affecting watercourses, and discharges to the water environment.  

12.2.3 The EC’s Groundwater Directive provides specific measures to protect groundwater against pollution 

and deterioration. This Directive was implemented through the Water Environment (Controlled 

Activities) (Scotland) Regulations 2011 (CAR) (as amended), introduced under WEWSA to provide the 

main regulatory controls for protecting the water environment from harm. CAR introduced specific 

controls for activities affecting watercourses and waterbodies.  

12.2.4 SEPA maintains water monitoring and classification systems that provide the data to support the aim 

of the WFD, namely that all waterbodies would have good ecological status, or similar objective, by 

2015. The River Basin Management Plan for the Scotland River Basin District: 2015-2027 (Scottish 

Government, 2015) provides an assessment of the condition of the water environment, building on 

the first river basin plans and sets new objectives for improving the water environment over 12 years. 

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

12.2.5 The relevant legislation relating to flood prevention is the Flood Risk Management (Scotland) Act 

2009.  Scotland is separated in fourteen Local Plan Districts for flood risk management purposes. SEPA, 

working with others, has produced a Flood Risk Management Strategy for each Local Plan District 

which describes the ambition for managing flooding and priority actions to deliver this. The Proposed 

Development site sits within the Highland and Argyll Local Plan District.  

Policy 

12.2.6 The policies set out below include those from the Highland-wide Local Development Plan (HwLDP) 

(2012). This section also considered the relevant aspects of the Scottish Planning Policy (SPP), Planning 

Advice Notes (PAN) and other relevant guidance. Of relevance to the hydrological, hydrogeological, 

geological and soils assessment presented within this chapter are the following policies and advice 

notes: 

• HwLDP Policy 55: Peat and Soils; 

• HwLDP Policy 60: Other Important Habitats and Article 10 Features; 

• HwLDP Policy 63: Water Environment; 

• HwLDP Policy 64: Flood Risk; 

• HwLDP Policy 66: Surface Water Drainage; 

• HwLDP Policy 67: Renewable Energy Developments; 

• HwLDP Policy 72: Pollution; 

• Caithness and Sutherland Local Development Plan (CaSPlan) Adopted (2018); 

• PAN 50: Controlling the Environmental Effects of Surface Mineral Workings (Scottish Executive, 

1996) (in respect of borrow pit workings); 

• PAN 51: Planning, Environmental Protection and Regulation (Scottish Executive, 2006); 

• Scottish Government Online Planning Advice on Flood Risk (2015); 
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• Planning Advice Note 61: Planning and Sustainable Urban Drainage Systems (Scottish Executive, 

2001);  

• PAN 79: Water and Drainage (Scottish Executive, 2006) and  

• Scottish Planning Policy (Scottish Government, 2014). 

Guidance 

12.2.7 Pollution Prevention Guidelines (PPGs) are a series of documents developed by the Environment 

Agency for England and Wales, the Northern Ireland Environment Agency (NIEA) for Northern 

Ireland, and the Scottish Environment Protection Agency (SEPA) for Scotland. A review plan for PPGs 

is currently underway, resulting in a replacement guidance series, titled Guidance for Pollution 

Prevention (GPPs). GPPs provide good practice guidance for the whole of the UK, and environmental 

regulatory guidance to Scotland, Wales and Northern Ireland. The following PPGs and GPPs have been 

considered to be of particular relevance as part of this assessment: 

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

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

• GPP5: Works and maintenance in or near water (EA, SEPA & EHSNI, January 2017); 

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

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

12.2.8 The following guidance from SEPA has also been considered: 

• SEPA Supporting Guidance (SAT-SG-75) – Sector specific guidance: construction sites (SEPA, 

2018); 

• SEPA Guidance Note 2a: Development Management Guidance on Flood Risk (2018) 

• SEPA Guidance Note 4: Planning Guidance on On-Shore Windfarm Developments (2017); 

• SEPA Guidance Note 31: Guidance on Assessing the Impacts of Development Proposals on 

Groundwater Abstractions and Groundwater Dependent Terrestrial Ecosystems (2017); 

• SEPA Guidance: Developments on Peat and Off-Site Uses of Waste Peat (2017); 

• SEPA Policy 19: Groundwater Protection Policy for Scotland (Version 3, 2009); 

• SEPA Policy 41: Planning Authority Protocol - Development at Risk of Flooding: Advice and 

Consultation (2016); and 

• Technical Flood Risk Guidance for Stakeholders - SEPA Requirements for Undertaking a Flood 

Risk Assessment (Version 12, 2019). 

12.2.9 Other relevant guidance includes: 

• Special Requirements for Civil Engineering Contracts for the Prevention of Pollution v2 (SEPA, 

2006); 

• Good practice during wind farm construction, 4th edition (Scottish Renewables, Scottish Natural 

Heritage, SEPA, Forestry Commission Scotland, Historic Environment Scotland, Marine Scotland 

Science and AEECoW, 2019); 

• CIRIA C532: Control of Water Pollution from Construction Sites - Guidance for Consultants and 

Contractors (CIRIA, 2001); 

• Floating Roads on Peat (SNH and Forestry Commission Scotland, 2010); 
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• Guidance on Developments on Peatland - Site Surveys (Scottish Natural Heritage, SEPA and The 

James Hutton Institute, 2017);  

• Developments on Peatland: Guidance on the assessment of peat volumes, reuse of excavated 

peat and the minimisation of waste (Scottish Renewables and SEPA, 2012); and 

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

Generation Developments (Second Edition) (Scottish Government, 2017). 

12.3 Consultation 

12.3.1 Table 12.1 provides details of consultations undertaken with relevant regulatory bodies, together with 

action undertaken by the Applicant in response to consultation feedback. Note that a formal Scoping 

Opinion was not requested for the current application due to the extent of consultation and Scoping 

feedback previously received for the earlier 22-turbine development. Most of this feedback remains 

relevant, and where this is the case, it has been taken into consideration in this EIA Report. Full details 

of this can be found within Sallachy Wind Farm Environmental Statement (2011, WKN AG).   

Table 12.1 - Consultation Responses 

Consultee Consultation Response Applicant Action 

SSE (email dated 03 
November 2010) 

Provided the following information in relation 
to the hydro-electric power scheme: 

Shin Hydro-Electric Power station has an 
output of 38 MW. The scheme is centred 
around Loch Shin and makes use of Rivers 
Cassley and Brora. Water from the River 
Cassley feeds the 0.45 MW power station at 
Duchally. This station is fully automated with 
operation controlled by water level.  

From Duchally, water is diverted by a 4km long 
tunnel to the 10 MW Cassley power station on 
the western shore of Loch Shin. Loch Shin the 
main storage reservoir is retained by Lairg 
Dam, which is built over a 3.5 MW power 
station. Water passes to the smaller reservoir 
of Little Loch Shin below, which is used to 
maintain a minimum water level in River Shin, 
but the majority of the water is then routed 
through a 8km tunnel to the 24 MW Shin 
Power Station at Inveran near the confluence 
of the River Shin and River Oykel. Further 
water is diverted from the Grudie Burn to the 
Shin Power Station. Finally, the water passes 
back into River Shin before emptying into 
Dornoch Firth.  

The scheme has been operational since 1960.  

A fish lift at Lairg Dam allows the migration of 
salmon. 

Noted 

Scottish Ministers 
(Scoping Opinion 
for previously 
proposed 
development, dated 
February 2011) 

The ES should identify location of and 
mitigation measures in relation to private 
water supplies within catchments impacted.  

Hydrological and hydrogeological issues should 
be addressed within the ES and include long 
term average monthly rainfall figures.  

Noted and information included 
within this EIA Report for the 
current Proposed Development.  
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Consultee Consultation Response Applicant Action 

Assessment of impacts on waterbodies and 
inclusion of information of flood flow statistics.  

Schemes should be designed to avoid crossing 
watercourses and bridge watercourses where 
it cannot be avoided.  

ES must identify all water crossings and include 
information on each. 

ES should identify intended source of any rock 
or fill material to be used for infrastructure.  

ES should include a Peat Slide Risk Assessment. 
Including detailed map of peat depth and 
evidence scheme minimises impact on deep 
peat.  

SEPA (Scoping 
Opinion for 
previously 
proposed 
development, 
February 2011) 

The following issues should be addressed: 

- Carbon balance and peat management 

- Disruption to peatlands 

- Disposal of waste peat to borrow pits 

- Peat slide risk 

- Construction Environmental Management 
Document (CEMD) and pollution 
prevention 

- Engineering activities in the water 
environment 

- Water abstraction 

- Opportunities for environmental 
improvements 

- Borrow pits 

- Flood risk 

- Groundwater 

- Wetland ecology 

- Site waste management 

Noted and information included 
within this EIA Report for the 
current Proposed Development. 

SNH (since renamed 
as NatureScot) 
(Scoping Opinion 
for previously 
proposed 
development, dated 
February 2011) 

Due to proximity to the Caithness and 
Sutherlands Peatlands Special Area of 
Conservation (SAC) and Strath an Loin Site of 
Special Scientific Interest (SSSI) have concerns 
over direct and indirect impacts on peatland 
habitats, and hydrology that may be caused by 
the development infrastructure and 
construction activity. 

Recommend ES contains a Peat Management 
Plan and a Peat Slide Risk Assessment with 
appropriate mitigation measures, including 
need to avoid areas of highest risk.  

Potential adverse impacts on streams from 
peatland sediment should be identified.  

Noted and information included 
within this EIA Report for the 
current Proposed Development. 

Refer to Appendix 12.1 Peat Slide 
Hazard and Risk Assessment, and 
Appendix 12.2 Outline Peat 
Management Plan. 
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Consultee Consultation Response Applicant Action 

Marine Scotland 
(Scoping Opinion 
for previously 
proposed 
development, dated 
February 2011) 

Recommended that construction avoids water 
bodies and a 50m buffer zone is established 
around watercourses.  

Deep peat should be avoided. 

Noted and taken into account for 
the current Proposed Development. 
A 50m buffer around watercourses 
has been maintained except at 
crossing locations. Substantial 
design iteration works have been 
undertaken to ensure siting of 
infrastructure on deep peat is 
avoided wherever possible in 
consideration of other constraints. 
Refer to Chapter 3 of this EIA 
Report, and Section 12.6 of this 
chapter. 

Scottish Water 
(Scoping Opinion 
for previously 
proposed 
development, dated 
February 2011) 

Advised that Scottish Water assets are not 
affected.  

Noted 

SEPA (email dated 
04 March 2011) 

Provided a list of groundwater abstractions 
(greater than or equal to 10m3/day) within the 
vicinity of the site.  

Noted and taken into account (refer 
to Section 12.5). 

THC (email dated 21 
March 2011)  

Provided coordinates for private water supply 
serving Duchally Lodge, Rosehall (NC 38821, 
177323) and confirmed this is taken from a hill 
stream and serves the Lodge, Keepers Cottage 
and a proposed Game Larder. 

Noted that the two Power Stations within the 
vicinity are served by a private water supply 
and serves the Station staff facilities. The water 
is drawn from the water used to generate the 
power and as such no coordinates are 
available.   

Noted and taken into account (refer 
to Section 12.5). 

SEPA (email dated 
05 July 2011) 

Provided rainfall data and location of rain 
gauges. 

Noted location of the closest river gauging 
station is at Allnabad with flow data from 
1987.  

Noted 

SEPA (email dated 
04 August 2011)  

Identifies the area around Lairg is generally 
underlain by Morar Group metamorphic rocks 
(psammite). At Sallachy there is also an outlier 
of Lewisian gneiss, SEPA considers both of 
these rock types to be of very low productivity 
(i.e. able to supply <0.1 L/sec from a typical 
well or borehole) with groundwater flow being 
within fractures. Very low productivity aquifers 
may however be important in providing local 
water supplies. Groundwater vulnerability in 
the area is typically considered to be Class 4, 
on a scale of 1 very low to 5 very high (i.e. 
vulnerable to those pollutants which are not 
readily adsorbed or transformed).  

Noted. 
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Consultee Consultation Response Applicant Action 

SEPA has no record of any groundwater 
abstractions in the area (not including those of 
less than 10 m3/day) and has no groundwater 
monitoring locations in the area. 

Marine Scotland 
(S36 Response, 
dated 02 February 
2012) 

Welcomes proposed monitoring of 
watercourses during construction.  

Recommend baseline hydrochemistry data to 
be collected for 12 months prior to 
construction commencing, and during and 
after construction. 

Noted. 

SEPA (S36 
Response, dated 09 
October 2012, 22 
November 2012, & 
17 January 2013) 

Provided a number of proposed planning 
conditions relating to watercourse crossings, 
Construction Environmental Management Plan 
(CEMP), Environmental Clerk of Works (ECoW) 
during construction, micro-siting, :Habitat 
Management Plan, Decommissioning and 
Restoration Plan, Peat Management Plan.  

Noted. 

Halcrow (S36 
Response, dated 
24th December 
2012) 

Provided comments on the Peat Slide Risk 
Assessment undertaken in support of the 
previously proposed development.  

Noted and taken into account as 
appropriate in the Peat Slide 
Hazard and Risk Assessment (refer 
to Appendix 12.1). 

SNH (S36 Response, 
dated 7th February 
2013) 

Requested planning conditions relating to 
CEMP and good construction practice.  Raised 
concerns over pollution risk to River Oykel SAC. 

Noted. 

The current Proposed Development 
does not include any proposed 
infrastructure within the River 
Oykel catchment. All proposed 
infrastructure is over 2 km from the 
SAC. 

SSE Generation Ltd. 
(S36 Response, 
dated 7th March 
2013)   

Raised concern over proximity of 2011 layout 
infrastructure to hydro power station tunnel 
and surge shaft.  

Noted and taken into account in 
the current Proposed Development 
design. 

THC (email, dated 
9th April 2020) 

Confirmed that list of private water supplies 
within vicinity of site was up to date.  

Noted 

SEPA (email 
exchange, July 
2020) 

Information was provided to SEPA regarding 
watercourse buffers, baseline geology, 
hydrogeology, and potential GWDTE. Rationale 
was provided in respect of initial assessment 
works concluding that GWDTE were not likely 
to be present at the site. 

The extent of peat depth survey work 
undertaken to date was provided (comprising 
Stage 1 survey work to supplement data from 
the previously proposed development), with 
information on the proposed Stage 2 peat 
depth surveys. 

SEPA provided feedback welcoming the 
proposed 50m watercourse buffer, noting the 
requirement for careful siting of tracks, borrow 
pits etc. to avoid deep peat, and noting that 
the approach to Stage 2 peat depth surveys 

Noted and taken into account in 
the Proposed Development design 
and assessment works.  

Due to SEPA’s recent cyber-attack, 
it has not been possible to re-
engage on the topic of GWDTE 
prior to completion of this EIA 
Report. However, the position that 
true GWDTE are not present at the 
Proposed Development site has not 
changed, as set out in Section 12.5. 
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Consultee Consultation Response Applicant Action 

seemed reasonable although a dynamic 
approach to surveys should be undertaken. 

In respect of GWDTE, SEPA noted that updated 
NVC survey data should be provided, with the 
most up to date layout, when available. 

 

12.4 Assessment Methods and Significance Criteria 

Study Area 

12.4.1 The study area has incorporated the area within the site boundary and this assessment also considers 

any potential hydrological and hydrogeological effects up to 1km from the site boundary (refer to 

Figure 12.1). 

12.4.2 The criteria for defining the study area have been established based on the professional judgement 

and experience of the technical authors with regard to likely access and working areas, and with due 

consideration to the relevant guidance on hydrological and geological assessment.  

Desk Study 

12.4.3 Baseline conditions have been established primarily through desk-based research which has included: 

• review of data within Sallachy Wind Farm Environmental Statement (2011, WKN AG);    

• identification of the locations and characteristics of catchments and principal watercourses and 

waterbodies, as shown on 1:50,000 scale OS mapping (and with reference to 1:25,000 scale OS 

mapping) which may be impacted; 

• identification of SEPA / WFD watercourse and waterbody classification; 

• review of online British Geological Survey (BGS) geological mapping of the area; 

• review of online SEPA flood risk mapping; 

• review of drainage / surface water and hydrogeological characteristics and groundwater 

resource; and 

• review of Private Water Supply (PWS) records provided by THC. 

Field Surveys 

Peat 

12.4.4 Stage 1 peat depth probing was undertaken by a team of suitably qualified and experience surveyors 

from 1 to 7th March 2020. The surveys collected data to supplement that of the surveys undertaken 

in 2011 for the previously proposed 22-turbine development, resulting in a grid with maximum 100 m 

spacing across the Proposed Development area, in line with relevant guidance (Guidance on 

Developments on Peatland- Site Surveys (2017)).  

12.4.5 Additional peat depth data was supplied by Sallachy Estate where they had undertaken surveys in 

2009 along the banks of Loch Shin, to the north of the proposed turbines.  

12.4.6 Data obtained from the peat depth surveys were used to plot the presence and distribution of peat 

across the site and feed into the detailed design iteration process.  
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12.4.7 Following extensive design iteration work (refer to Chapter 3 of the EIA Report), a proposed design 

was agreed, considered by the project team to represent the optimal turbine and infrastructure layout 

to maximise electricity yield whilst minimising environmental effects, including effects on geology, 

hydrology, hydrogeology and soils resources.  

12.4.8 Stage 2 peat probing surveys were undertaken from 3rd to 7th August 2020, to record peat depth at 

each proposed turbine and hardstanding locations, along the route of the proposed access tracks and 

other proposed infrastructure locations. Following those surveys, further design iteration work was 

progressed and changes were made to the proposed turbine and infrastructure locations (informed 

by ongoing consultations with THC and NatureScot, largely relating to landscape and visual effects but 

also always taking account of other constraints and potential effects). Therefore, additional Stage 2 

peat probing surveys were undertaken from  27th September to 3rd October and 25th to 28th October 

to reflect the revised design.  The following summarises the pattern of probing adopted for Stage 2: 

• Probe point at each turbine centre and every 10 m to the north, east, south and west, out to 

50 m from the centre; 

• Approximately 10 to 15 points at each proposed turbine hardstanding/turning head, with 

additional points surrounding each hardstanding (potential micro-siting areas), noting that the 

reason for these not being surveyed strictly on a 10 m grid is due to such a substantial amount 

of data having already been obtained by previous surveys by the time the final Stage 2 survey 

was carried out; 

• Approximately 20 points at the borrow pit search area; 

• Probe points on a 30 m grid covering the proposed construction compound and substation 

compound areas, including micro-siting buffers; and 

• Probes at least every 50 m along the proposed new access tracks, with offset probes 10 m either 

side of the track centre line.  

12.4.9 Peat sampling was undertaken using a hand auger, at proposed turbine and infrastructure locations 

(refer to Figure 12.5 for sampling locations). Peat samples were collected and tested by Envirolab for 

moisture content, bulk density, and carbon content, in order to help characterise the peat at different 

locations and depths across the site. 

12.4.10 Additionally, a Peatland Condition Assessment was undertaken by Alba Ecology, which identified 

existing hags and erosion features across the site. Further details of this are included within Chapter 7. 

12.4.11 The data was used to inform the final design freeze and to inform a Peat Landslide Hazard Risk 

Assessment and development of an outline Peat Management Plan: refer to Technical Appendices 

12.1 and 12.2. As set out in Section 12.7, the Applicant has committed to detailed pre-construction 

site investigation works to further inform appropriate micro-siting and/or other geotechnical or 

engineering controls that may be considered necessary during construction. 

12.4.12 Additional peat depth survey work was undertaken on 24th February 2021 by Alba Ecology, targeted 

to the slope immediately opposite the proposed access point into the site from the A838. It had been 

determined that it may be necessary to very slightly extend the running surface of the road eastwards, 

and re-profile the lower section of the slope on the east side of the road, to allow access for abnormal 

load vehicles (refer to Chapter 4 and Appendix 11.1 for more details). A series of 28 peat probe points 

were therefore advanced in this location to understand the presence, distribution and depth of peat. 

Groundwater Dependent Terrestrial Ecosystems 

12.4.13 A NVC Survey was undertaken by Alba Ecology and included the identification of habitats which had 

the potential to be GWDTE. Further details of this are provided in Chapter 7. 
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Watercourses & Waterbodies 

12.4.14 Field surveys of surface watercourses and waterbodies within the study area were led by an 

experienced hydrologist in summer and autumn 2020. This study involved recording of key features 

and characteristics of watercourses and identified watercourses which may be impacted by the 

development. This includes proposed locations where watercourse crossings are required. Existing 

watercourse crossings were also identified and observed. 

Assessment of Effect Significance 

12.4.15 The sensitivity characteristics of hydrological, hydrogeological, geological and soils resources have 

been guided by the matrix presented in Table 12.2 below.  

Table 12.2 - Sensitivity Criteria (Hydrology, Hydrogeology, Geology and Soils) 

Sensitivity Description 

High Areas containing geological, geomorphological or hydrological features considered to be of 
national interest, for example, Aquatic Natura 2000 Sites, SACs, SSSIs. 

Highly permeable superficial deposits allowing free transport of contaminants to 
groundwater and surrounding surface waters.  

Wetland/watercourse of High or Good Ecological Status.  

Raised or blanket bog.  

High risk of flooding.  

Land capable of supporting Arable Agriculture i.e. Class 1, 2 and 3.1.  

Medium Areas containing features of designated regional importance, for example, Regionally 
Important Geological and Geomorphological Sites (RIGS) considered worthy of protection 
for their educational, research, historic or aesthetic importance. 

Moderately permeable superficial deposits allowing some limited transport of 
contaminants to groundwater and surrounding surface waters. 

Wetland/watercourse of Moderate Ecological Status. 

Significant peat deposits. 

Moderate risk of flooding. 

Land capable of supporting Mixed Agriculture i.e. Class 3.2, 4.1 and 4.2. 

Low Geological features not currently protected and not considered worthy of protection.  

Low permeability superficial deposits likely to inhibit the transport of contaminants.  

Wetland/watercourse of Poor or Bad Ecological Status or no WFD classification.  

Thin superficial peat deposits.  

Low risk of flooding.  

Land capable of supporting improved grassland or rough grazing only i.e. Class 5.1 to 7. 

12.4.16 The criteria for sensitivity have been developed based on a hierarchy of factors relating to quality of 

the aquatic and geological environment including international and national designations, water and 

soil quality information, waterbody status from the WFD review work undertaken to date by SEPA, 

consultations, site visits and the professional judgement of the assessment team. 

12.4.17 The prediction and assessment of effects on hydrology, hydrogeology, geology and soils has been 

undertaken using a series of tables to document the various potential impacts from aspects of the 
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construction and operational phases of the Proposed Development. Impacts have been predicted 

based on the guidance criteria for the magnitude of change set out in Table 12.3.  

Table 12.3 - Magnitude of Change Criteria (Hydrology, Hydrogeology, Geology and Soils) 

Magnitude of Change Guidance Criteria 

High  Total loss of, or alteration to key features of the baseline resource such that post 
development characteristics or quality would be fundamentally and irreversibly 
changed, for example, extensive excavation of peatland or watercourse 
realignment.  

Medium  Loss of, or alteration to key features of the baseline resource such that post 
development characteristics or quality would be partially changed, for example, in-
stream permanent bridge supports or partial excavation of peatland.  

Low  Small changes to the baseline resource, which are detectable, but the underlying 
characteristics or quality of the baseline situation would be similar to pre-
development conditions e.g. culverting of very small watercourses/drains.  

Negligible  A very slight change from baseline conditions, which is barely distinguishable, and 
approximates to the ‘no change’ situation, for example short term compaction 
from machinery movements.  

12.4.18 Using these criteria, potential effects resulting from the Proposed Development have been assessed. 

Details of generic and embedded mitigation measures are given in Section 12.6 and details of 

additional, site-specific mitigation measures are given in Section 12.7.  

12.4.19 The significance of the predicted effects has been assessed in relation to the sensitivities of the 

baseline resource. A matrix of significance, based on the combination of magnitude of change and 

sensitivity of the receptor, was developed to provide a consistent framework for evaluation, shown 

in Table 12.4 below. 

Table 12.4 - Significance of Effect Matrix 

 Magnitude of Impact 

High Medium Low Negligible 

Se
n

si
ti

vi
ty

 o
f 

R
e

ce
p

to
r 

High Major Major Moderate Minor 

Medium Major Moderate Minor Negligible 

Low Moderate Minor Negligible Negligible 

Negligible Minor Negligible Negligible Negligible 

12.4.20 The guideline criteria for the various categories of effect are provided in Table 12.5 below.  

Table 12.5 - Significance Criteria (Hydrology, Hydrogeology, Geology & Soils) 

Significance Definition Guidance Criteria 

Major A fundamental 
change to the 
environment 

Changes in water quality or quantity affecting widespread 
catchments or groundwater reserves of strategic significance, or 
changes resulting in substantial loss of conservation value to 
geological or aquatic habitats and designations. 
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Significance Definition Guidance Criteria 

Moderate A large, but non-
fundamental change 
to the environment 

Changes in water quality or quantity affecting part of a catchment 
or groundwaters of moderate vulnerability, or changes resulting in 
loss of conservation values to geological or aquatic habitats or 
designated areas. 

Minor A small but 
detectable change to 
the environment 

Localised changes resulting in minor and/or reversible effects on 
soils, surface and groundwater quality or habitats. 

Negligible No detectable change 
to the environment 

No effects on geological resources, drainage patterns, surface and 
groundwater quality or aquatic habitats. 

12.4.21 In the above classification, fundamental changes are those which are permanent, either adverse or 

beneficial, and would result in widespread change to the baseline environment. For the purposes of 

this assessment, those effects identified as being major or moderate have been evaluated as 

significant environmental effects.  

12.4.22 These matrices have been used to guide the assessment, though they have been applied with a degree 

of flexibility, since the evaluation of effects will always be subject to location-specific characteristics 

which must be taken into account. For this reason, the evaluation of the significance of effects in 

particular will not always correlate exactly with the cells in the relevant matrix, especially where 

professional judgement and knowledge of local conditions may result in a slightly different 

interpretation of the impact concerned.  

12.4.23 Cumulative effects have been accounted for through the prediction and evaluation of effects within 

the hydrological study area.  

Requirements for Mitigation 

12.4.24 Committed mitigation measures are presented within this chapter where the potential to affect 

sensitive geological, soils, hydrological or hydrogeological receptors have been predicted. These may 

include temporary effects from construction or permanent/longer term effects associated with the 

operational phase of the Proposed Development and its associated infrastructure. To a large extent, 

mitigation has been embedded or incorporated into the design process through appropriate siting of 

infrastructure, buffering of sensitive receptors, and stipulating good construction practice.  

Limitations to the Assessment 

12.4.25 No water quality monitoring or intrusive investigations, other than the peat depth survey work 

detailed above, have been undertaken.  

12.5 Baseline Conditions 

Geography, Topography and Geomorphology 

12.5.1 The Proposed Development is located on the south shore of Loch Shin, and comprises sloping 

moorland rising from approximately 100 m Above Ordnance Datum (AOD) at the water’s edge, to 

approximately 400 m AOD at the southern site boundary. 

12.5.2 The highest point in the study area is Maovally (511 m AOD) just off-site to the west. A series of three 

further hills are located from west to east along the southern site boundary, namely Cnoc Glas na 

Crionaiche (456 m AOD), an unnamed hill (392 m AOD), and Cnoc a’ Bhaid Bhàin (367 m AOD). 

12.5.3 At the eastern edge of the site, the sloping landform sweeps to the south, so the downslope direction 

is more easterly than northerly. 
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12.5.4 A number of watercourses rise in the upper slopes and cut into the hillside, flowing northeast into 

Loch Shin. In the southern part of the study area, watercourses rise on the southern slopes of the 

same hills, flowing south. 

12.5.5 During site survey work many of the watercourses observed were minor streams with narrow, shallow 

channels, draining the slope locally. However, some were also wide drainage channels, boggy 

underfoot, with no obvious watercourse. Hag-like, steep, high banks of peat were also observed, 

occasionally overhanging.  

12.5.6 Watercourses and water bodies within the study area are shown on Figure 12.1. A selection of site 

photographs is provided below to illustrate general site conditions and watercourses. 

 

Photograph 1: View across the site towards Loch Shin 

 

 

Photograph 2: Surface water/boggy area, no obvious watercourse 
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Photograph 3: Surface water/boggy area, no obvious watercourse 

 

 

Photograph 4: More distinct watercourse with gravel/cobble bed 

 



 

Sallachy Wind Farm EIA Report 12-18 Hydrology, Hydrogeology, Geology & Soils 

 

 

Photograph 5: Watercourse in relatively incised valley with gravel/cobble bed 

 

 

Photograph 6: Watercourse adjacent to bedrock exposed at surface 

 

Designated Sites 

12.5.7 There are no SSSIs designated for geological interest, nor Geological Conservation Review sites within 

the study area.   

12.5.8 The Caithness and Sutherland Peatlands SAC and Strath an Loin SSSI are adjacent to the south of the 

central and eastern parts of the site, designated for blanket bog and associated freshwater habitats. 

The same area adjacent to the site is designated as a Special Protection Area (SPA), with qualifying 

features including a number of bird species. The nearest proposed infrastructure is more than 350 m 
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from the boundary of the designated area, and the designated area is up-gradient  from, and in a 

different catchment to the proposed turbines and other infrastructure. It is therefore concluded that 

the SSSI/SPA is hydrologically unconnected to the Proposed Development, and these designated sites 

are therefore not considered further in this assessment. 

Geology & Soils 

12.5.9 BGS online mapping for the area shows that the bedrock geology underlying the site comprises 

psammite (metamorphic rock of sedimentary origin) of the Altnaharra Psammite Formation, with 

various highly localised igneous intrusions (none within the site boundary itself).  Bedrock geology is 

shown on Figure 12.2.   

12.5.10 Bedrock outcrops were observed locally at the site, suggesting thin and discontinuous superficial 

cover. Exposed bedrock was observed to comprise psammite, as shown in Photographs 1 and 2 below. 

 

Photograph 7: Bedrock outcrop 
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Photograph 8: Bedrock outcrop close-up 

12.5.11 BGS online mapping shows the superficial geology to comprise peat in the southern half of the site, 

on the relatively high ground. The lower slopes towards Loch Shin are indicated to be underlain by 

hummocky/moundy glacial deposits, with till (diamicton) across the central swathe of the site. 

Localised glacio-fluvial sheet deposits (typically sands and gravels) are indicated to be present along 

the access track route, around the mouth of the loch. Superficial geology is shown on Figure 12.3. 

12.5.12 OS Geological Survey, one-inch mapping (1931)1 generally concurs with the above, indicating the 

bedrock geology beneath the site to be siliceous and semipelitic granulites, with the upper slopes of 

the site covered by peat, and the lower slopes down to Loch Shin featuring moraines and morainic 

drift.  

Mining 

12.5.13 The site is not within an area which has been subject to historic coal mining2. No evidence of 

underground mining for other minerals for other minerals on any substantial scale has been 

identified.  

12.5.14 No evidence of any large-scale historic quarry workings in close proximity to proposed infrastructure 

has been observed through review of historic mapping, aerial photography or site survey work. There 

is a shaft and a local borrow pit near the existing access track, evident on OS 1:10,000 mapping dated 

19633 which is understood to be a surge shaft related to the hydro power station.  

Peat 

12.5.15 The entire site area, with the exception of a small portion of the access route at the head of Loch Shin, 

is contained within areas of Class 1 Peat (areas of peat soil and peatland habitats) and Class 2 Peat 

(areas dominated by peat soil and peatland habitats), based on the NatureScot Carbon and Peatlands 

Map (SNH, 2016). The majority of the proposed infrastructure is sited within the eastern site area, 

 
1 https://maps.nls.uk/view/190082493  
2 https://mapapps2.bgs.ac.uk/coalauthority/home.html  
3 https://maps.nls.uk/view/188131911  

https://maps.nls.uk/view/190082493
https://mapapps2.bgs.ac.uk/coalauthority/home.html
https://maps.nls.uk/view/188131911
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shown as Class 2 peat. Figure 11.4 shows the distribution of Class 1 and Class 2 Peat as defined by the 

NatureScot map. 

12.5.16 Peat surveys were undertaken as described in Section 12.4, to identify the extent, depth and nature 

of peat across the site. Peat depths were recorded varying from nil to over 3 m. 

12.5.17 The locations and findings of the peat probes are illustrated on Figures 12.5 and 12.6. 

12.5.18 The Guidance on Developments on Peatland - Site Surveys (Scottish Government, SNH and SEPA 2017) 

uses the definition of peat, deep peat and organo-mineral (peaty) soils which is presented in the Joint 

Nature Conservation Committee (JNCC) report 445 Towards an Assessment of the State of UK 

Peatlands (2011). This definition, which has been used within this chapter, is summarised below: 

▪ Peaty (or organo-mineral) soil: a soil with a surface organic layer less than 0.5 m deep; 

▪ Peat: a soil with a surface organic layer greater than 0.5 m deep which has an organic matter 

content of more than 60 %; 

▪ Deep peat: a peat soil with a surface organic layer greater than 1.0 m deep. 

12.5.19 Of 3,215 probes during all peat depth surveys within the site boundary, the peat depth was zero at 

148 probes (4.6 %) and less than 0.5 m at 909 probes (28.3 %), the latter defined as peaty or organo-

mineral soil. At 1,095 probes (34.1 %), peat depth between 0.5 m and 1.0 m was recorded, and at the 

remainder of the probes (1,063, or 33.1 %), the peat depth was recorded to be equal to or greater 

than 1.0 m, defined as deep peat.  

12.5.20 Generally, recorded peat depth is thicker on the higher ground towards the south of the site, as well 

as in a central swathe. Localised deep peat was recorded elsewhere across the site. A map of all 

probing locations and associated peat depths, with an interpolated contour plot, is presented in 

Figure 12.6.  

12.5.21 Observations of peat condition, drainage and erosion features were made during site survey work. It 

was noted that peat across the majority of the site area exhibits evidence of modification through 

grazing and drainage, and evidence of active erosion. Hagging was observed to be present across 

much of the site area and in particular adjacent to land drains and watercourses. Further detail and a 

figure showing observed hag features are provided in the Alba Ecology Peatland Condition 

Assessment (Appendix 7.2).  

12.5.22 Peat on the high ground at the southern end of the site was observed to generally be less modified 

and impacted by erosion, with relatively fewer hag features, and observed bog pools. Siting of 

turbines and other infrastructure in this area has been avoided. 

12.5.23 A selection of photographs is provided below, taken during site survey work by ITPEnergised and Alba 

Ecology, to illustrate the peatland condition at the site. 
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Photograph 9: Hagging evident within peat in central part of site 

 

 

Photograph 10: Watercourse and erosion feature 
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Photograph 11: Watercourse and erosion feature 

 

 

Photograph 12: Erosion features and wet ground near T1 
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Photograph 13: Erosion features near T2 

 

 

Photograph 14: Peat overlying glacial deposits near T4 
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Photograph 15: Erosion/hagging in peat in west-central site area 

 

 

Photograph 16: Erosion/hagging evident in west/central site area 

 

12.5.24 Peat depth and distribution has been carefully considered in the design iteration process for the 

Proposed Development, aiming to site turbines, hardstandings and other infrastructure outside areas 

of deep peat wherever possible, to minimise disturbance to and requirement for excavation of peat, 

and to minimise peat slide risk. A summary is given below, of peat depths recorded at proposed 

infrastructure locations, following design iteration and taking account of other constraints such as 

ecological sensitivities, watercourse buffers, and operational efficiency. Further detail on the design 

iteration process is provided in Chapter 3. 

▪ Based on the average depth of peat recorded by probes at each proposed turbine location, 

six of the nine turbines are sited on peat less than 1.0 m deep, with the average peat depth 

at the other three being marginally over 1.0 m, discussed further below: 
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o The average depth of peat recorded from probes at T5 is 1.07 m, however peat 

depth at the turbine centre itself is 0.77 m. The average depth of peat across the 

hardstanding area is 0.91 m. 

o The average depth of peat recorded from probes at T6 is 1.06 m, however peat 

depth at the turbine centre itself is 0.77 m. The average depth of peat across the 

hardstanding area is 1.00 m, however depths are highly variable, ranging from 0.20 

to 2.05 m, suggesting potential for micro-siting to limit peat excavation. 

o The average depth of peat recorded from probes at T7 is 1.02 m, and peat depth at 

the turbine centre itself is 1.05 m. The average depth of peat across the 

hardstanding area is 1.07 m. 

▪ Following detailed pre-construction site investigations, there may be an opportunity to 

micro-site the above turbines and associated hardstandings in order to reduce the volume 

of peat requiring excavation. 

▪ All other infrastructure elements (temporary construction compounds, substation, and 

borrow pit search area) are sited on areas with average peat depth less than 1.0 m. 

▪ Proposed new track sections traverse variable peat depths. Where deep peat was recorded, 

it is proposed to construct floated tracks, to avoid the requirement for excavating substantial 

volumes of peat. Track sections which are not to be floated have average peat depths of 

between 0.50 and 0.98 m.  

 

12.5.25 Peat depths recorded in the area immediately opposite the site access off the A838 were generally 

found to be 0.5 m or less. Six of the 28 probe locations recorded peat depths over 0.5 m (the maximum 

being 2.0 m), however these were noted to likely represent disturbed peat soils, emplaced at the 

roadside as part of reinstatement/landscaping, possibly during road construction or maintenance.  

12.5.26 Full details of the peat depth survey, risk assessment and peat management proposals are provided 

in Technical Appendix 12.1: Peat Slide Risk Assessment and Technical Appendix 12.2: Outline Peat 

Management Plan. 

12.5.27 Overall, the sensitivity of the baseline geological resources at this Site are considered to be medium 

to high, based on the presence of significant peat deposits but taking account of variability of 

thickness and distribution, and widespread erosion. 

Hydrogeology 

Groundwater 

12.5.28 The site is within the Northern Highlands (ID: 150701) groundwater area, an area which stretches 

from the north coast as far south as Fort Augustus. It was classified as being of Good quality by SEPA 

in 2018. The site is within a ground ‘drinking water protection zone’ but is not within a surface 

‘drinking water protection zone’. 

12.5.29 Groundwater levels were recorded near surface within peat deposits across the site in 2011 during 

ground gas monitoring, however no intrusive site investigations to determine groundwater levels or 

flows within bedrock have been undertaken.  

12.5.30 The Hydrogeology Map of Scotland identifies the site as being underlain by Morar Group rock, a low 

productivity aquifer in which flow is virtually all through fractures and other discontinuities. Mapping 

notes that, “small amounts of groundwater in near surface weathered zone and secondary fractures.” 
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12.5.31 Peat and peaty soils would also be expected to inhibit groundwater flow. Till, where present, is also 

anticipated to be relatively low permeability, inhibiting groundwater flow. The moundy/hummocky 

glacial deposits further downslope near Loch Shin may exhibit higher permeability. 

Potential Groundwater Dependent Habitats 

12.5.32 Habitats indicative of GWDTE were identified within and adjacent to the main site area, during NVC 

survey work (see Figure 12.7 for a summary of potential GWDTE within the site area and see 

Chapter 7: Ecology and Biodiversity and Figures 7.4 and 7.7 for further detail). 

12.5.33 As is clearly evident on Figure 12.7, the distribution of habitats indicative of potential groundwater 

dependence, identified from the NVC survey, is almost entirely coincident with the routes of 

watercourses and land drainage features flowing from the upper slopes of the site, down towards 

Loch Shin. Based on the close correlation of these habitats with the presence of surface watercourses, 

and the low permeability geology with limited groundwater expected at shallow depth, it is 

considered highly likely that the observed habitats are surface water fed and are not GWDTE. 

12.5.34 An exception to this pattern of habitats following surface watercourses is the distribution of wet heath 

(NVC code M15c) habitat in the southern extents of the site, along the hilltops and shallow upper 

slopes of the hills. This habitat is identified on the relatively flat areas on the tops of the hills, and on 

the relatively shallow upper slopes, where rainwater would naturally pool. It is highly unlikely that the 

water table within the psammite bedrock would be found near surface at the highest altitudes in the 

study area.  

12.5.35 Therefore, it is considered that the wet heath habitat identified on the hilltops in/beyond the south 

of the site is rainwater fed and is not dependent on groundwater. Additionally, as shown on Figure 

12.7, these areas are all more than 250 m from any proposed excavations over 1 m depth (turbine 

foundations and borrow pit search area), and are up gradient from proposed infrastructure. 

12.5.36 The other habitats noted above, present alongside surface watercourses (largely mire and acid 

grassland) are also assessed as not being groundwater dependent.  

12.5.37 Based on the above analysis, it is considered that GWDTE are not present at the main site area, and 

any further consideration is scoped out of the assessment. 

12.5.38 An additional targeted site visit was undertaken by Alba Ecology in February 2021, to the area at and 

immediately opposite the proposed site entrance point from the A838. During this visit, evidence was 

observed at grid reference NC 40026 25376, of potential groundwater seepage at the surface, in the 

form of a break in wet heath, sedge vegetation, and exposed, wet, gravelly rock. It is considered that 

the observed habitat at this location is likely to be true GWDTE, suggesting groundwater is near/at 

the surface. This location is approximately 70 m east of the site boundary and the area that may be 

subject to slope reprofiling. However, it is up-gradient from the potential excavation/reprofiling 

works, and as noted above, the rock at this location comprises a low productivity aquifer, with only 

small amounts of groundwater near surface, and groundwater flow restricted to fissures and 

discontinuities. It is therefore not considered that groundwater at the observed GWDTE location is 

sensitive to impact from potential works that may be required at the access junction.  

Hydrogeology Baseline Summary  

12.5.39 As described in the above paragraphs, the site is underlain by a low productivity aquifer in which flow 

is virtually all through fractures and other discontinuities. Overlying surface geology is low or variable 

permeability (peat and/or glacial deposits) and discontinuous, with the exception of the sands and 

gravels at the mouth of Loch Shin at the existing track. The groundwater body underlying the site is 

classified as having a good overall status. 
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12.5.40 Although habitats indicative of potential groundwater dependency have been identified onsite, these 

have been assessed as likely to be largely or entirely surface water fed. The one location interpreted 

as exhibiting true GWDTE is approximately 70 m and up-gradient from any potential works (road 

widening and possible slope re-profiling at the site access). 

12.5.41 The overall sensitivity of groundwater resources at the site is therefore considered to be low to 

medium. 

Private Water Supplies 

12.5.42 Review of the Private Water Supplies (PWS) data set available as THC open data indicates three PWS 

within the study area. Consultation with THC in April 2020 confirmed no other PWS are located within 

the study area. The PWS within the study area are detailed in Table 12.6 below and shown on 

Figure 12.1.  

Table 12.6 - Private Water Supplies 

ID Easting Northing Type Source 

Cassley Power Station 239639 923229 Staff Canteen River 

Corriekinloch 240099 925479 Domestic unknown 

Corriekinloch House 236565 925838 Holiday Let Stream 

 

Cassley Power Station  

12.5.43 The reported PWS at Cassley Power Station is located approximately 125 m east of the site boundary, 

and approximately 190 m from any proposed infrastructure. This PWS is recorded as being supplied 

by a river. The previous EIA reports that this supply is used for staff toilets and canteens.  The 

substation compound is proposed to be developed approximately 190 m northwest of the power 

station.  

12.5.44 However, the previous EIA reports that the source of the water supply at Cassley Power Station is the 

Duchally hydro power station water. This is sourced from the River Cassley and reaches Cassley Power 

Station via an underground tunnel. This source is located over 1.6 km from the site boundary and over 

2.3 km from any proposed infrastructure.  

12.5.45 The above information accords with the absence of a river at the recorded PWS location, and the 

reported underground tunnel leading from the power station on the River Cassley southwest of the 

site, to the reported PWS location. It is concluded that the recorded PWS location is the point of use, 

rather than the source, and that the source is the River Cassley southwest of the Proposed 

Development (approximately 2.3 km from any proposed new infrastructure, approximately 3.5 km 

from the nearest proposed turbine, and not within the same catchment as any proposed new 

infrastructure). The PWS at Cassley Power Station is therefore not considered further.  

Corriekinloch 

12.5.46 The reported location of the PWS at Corriekinloch (based on THC data) is approximately 230 m east 

of the site boundary and the existing track at the site entrance. Due to the potential requirement for 

widening of the carriageway at the site entrance, and reprofiling the lower part of the slope opposite 

the entrance to allow abnormal load delivery, it was considered necessary to visit the PWS, to gain an 

understanding of the nature of the supply, its source, its usage, and its susceptibility to impact from 

construction and operation of the Proposed Development.  
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12.5.47 The PWS was visited on 24th February 2021 by Alba Ecology (on behalf of the project hydrologists), 

including an informal interview with the resident of one of the properties served by the PWS 

(immediately south of the site access off the A838). The resident reported that the water supply 

served all of the cluster of houses at the junction. It was reported that the supply was good quality, 

but the quantity and flow was variable and subject to interruption during dry periods.  

12.5.48 The site visit identified a tank (apparently concrete-sided), sunk into the surrounding ground, open at 

the surface. The tank was identified as being up-slope from the properties, on the east side of the 

A838, and surrounded by stock-proof fencing. The main tank was identified as being at grid reference 

NC 40010 25341, approximately 50 m east of the Proposed Development site boundary and nearest 

potential extent of works that may be required to reprofile the slope to facilitate the turning radius 

for the abnormal load deliveries. An overflow pipe was observed emerging from the tank, flowing 

strongly at the time of the visit, which followed a period of thaw and snow melt. Metal sheets and 

pipe sections were observed near the tank, this indicates potentially a secondary connecting tank. 

12.5.49 Various pipes – some buried/hidden – were observed running up-slope from the tank. One pipe was 

observed to lead to a plastic cover approximately 200 m up-slope from the main tank (approximate 

grid reference of the plastic cover: NC 40040 25386, approximately 85 m east of the Proposed 

Development site boundary). 

12.5.50 Leading downslope from the main tank, a water supply pipe was observed leading through a small 

burn, crossing the A838 at grid reference NC 39913 25328, towards the residential properties. 

12.5.51 The PWS source is likely to be a combination of shallow groundwater / spring with surface water 

contributions. Given that the pipework leading from the tank to the properties traverses the area of 

slope that may require re-profiling, it is likely that the supply pipe (not the source itself) will be 

temporarily impacted by the proposed public road widening works. This PWS is therefore considered 

further in the assessment.  

Corriekinloch House  

12.5.52 The reported PWS at Corriekinloch House is located approximately 465 m northwest of the site 

boundary, and approximately 565 m from the existing track. This PWS is recorded as being supplied 

by a stream. It is considered that this PWs is supplied by the Allt na Feith Riabhaich, located at the 

recorded position of the PWS. This location is over 30 mAOD upstream from the existing track at its 

closest point and over 3.7 km from any proposed new infrastructure.  There is essentially no potential 

for the Proposed Development to impact on the water quality or flow within the Allt na Feith 

Riabhaich that would impact the Corriekinloch House PWS.  

The PWS at Corriekinloch House is therefore not considered further in this assessment. 

Hydrology 

12.5.53 The site falls within the River Shin catchment, with surface water across the site draining north into 

Loch Shin. Loch Shin is 27.2 km long and is fed by Merkland River, Abhainn a Choire, River Fiag and 

River Tirry, before flowing into the River Shin.  

12.5.54 The majority of the site drainage is anticipated to flow to Loch Shin, either directly via overland flow 

or via multiple named watercourses, including the Allt na Crionaiche Bige, the Allt na h-Uraird, Allt na 

Creiche, An Garbh-Allt and Abhainn a’ Choire, their upstream tributaries, minor unnamed 

watercourses and local land drains. 

12.5.55 Loch Shin is a heavily modified water body, being a source of water storage for hydroelectricity 

generation. The loch was classed as Poor overall quality by SEPA in 2018 due poor ecological potential, 

partly as a result of the hydroelectrical infrastructure being a barrier to fish migration.    
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12.5.56 Abhainn a Choire and Merkland River both flow into Loch Shin from the area north/northwest of the 

site, and are crossed by the existing access track. These were both classified as Poor quality by SEPA 

(2018). 

12.5.57 Allt Car rises in the hills south of the site, flowing east into Loch Shin, largely outside the study area 

but with several tributaries flowing south into the river from inside the southeast part of the study 

area. Allt Car is also classified as Poor quality by SEPA (2018) due to barriers to fish movement.  

12.5.58 All other smaller watercourses, tributaries and land drains are unclassified by SEPA but it is reasonable 

to consider that the overall quality is similar to the above-noted classified watercourses, i.e. Poor. 

12.5.59 The site is not within a surface ‘drinking water protection zone’. 

Water Crossings 

12.5.60 Review of the previous 2011 Application Watercourse Crossing Survey Report (WKN AG, 2011) 

indicates that the existing access track from the junction with the A838 crosses numerous 

watercourses, with existing crossings comprising two bridges and approximately 47 culverts. All of 

these are considered to require upgrading or widening to accommodate the Proposed Development.  

12.5.61 The existing watercourse crossings were assessed in detail during the previous 2011 Application and 

it was considered that reassessment of these was not required (previous conclusions remain valid). 

Therefore, the survey work carried out in September and November 2020 focused on the new 

crossings, located at the new track, the proposed turbine locations, and their associated 

infrastructure.  

12.5.62 The proposed development layout crosses four watercourses identified in OS 1:25,000 mapping, 

including the Allt na Creiche which is crossed in two locations and a tributary of the An Garb-Allt. The 

current track layout proposes to cross the Allt na Creiche at WCXF, approximately 300m southeast of 

Turbine 8. Due to the size of the watercourse and channel width an open span crossing or bottomless 

arch culvert is likely to be required. A second crossing, WCXZ, is identified downstream of this 

watercourse at the track to Turbine 8 and Turbine 9, again likely to require an open span crossing or 

bottomless arch culvert. The crossing at the upstream tributary of the An Garb-Allt (WCXAT) is likely 

to require a bottomless arch to accommodate channel variability identified in the survey. The 

unnamed watercourse discharging to Loch Shin at Creanich is likely to require an open span crossing 

due to the size of the watercourse, the channel width and the incised nature of the watercourse at 

the crossing (WCXP). A mapped tributary of this watercourse also requires crossing (at WCXO) 

however a closed piped culvert is likely to be appropriate as the crossing is less than 2 m wide. 

12.5.63 During the survey, many additional minor land drain/watercourse crossings were identified along the 

proposed track routes, full details of which are provided in the Technical Appendix 12.3. The 

significant majority of these crossings are likely to be in the form of closed piped culverts, bottomless 

arch culverts or incorporated cut-off drainage design and piped beneath track to maintain drainage 

continuity. Many of the watercourse crossings identified were discrete watershed pathways and 

minor field drains conveying flow from the slopes of the hillside to larger, downstream watercourses 

and Loch Shin. 

12.5.64 A total of 48 watercourse crossings were identified, comprising the four watercourses identified in OS 

1:25,000 mapping, and the remainder being minor land drains as noted above. It should be noted that 

not all potential crossings relating to maintaining drainage continuity will have been identified, as the 

exact locations will be significantly dependent on the track micrositing, local profile and extent of cut 

/ fill. The precise locations and extent of these drainage continuity crossings will be identified at the 

construction stage and implemented as required. 

12.5.65 Further information is provided in Technical Appendix 12.3: Watercourse Crossing Schedule.  
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Cassley Hydro Power Station 

12.5.66 Cassley Power Station is a hydro-electric power station located southwest of the site in Glen Cassley 

and is operated by Scottish and Southern Energy Plc. (SSE).  

12.5.67 Water is collected from the River Cassley and diverted into a header pond at Duchally via two 

aqueducts. Here it is used to drive two small turbines in a small, fully automated, power station at 

Duchally Weir.  

12.5.68 From the Duchally header pond, water flows down the River Cassley or is diverted from Maovally to 

the Cassley Power Station on the southwest shore of Loch Shin via a 4 km long tunnel.  

12.5.69 Cassley Power Station is part of the Conon Shin hydro scheme, which includes Lairg Dam and 

integrated power station at the downstream extent of Loch Shin. Lairg Dam is 12 m high, and raised 

the water level in Loch Shin by approximately 11 m when it was constructed in the 1950s.  

12.5.70 Essentially the entire Proposed Development site is within the catchment for Loch Shin and all 

proposed infrastructure is located outside the River Cassley catchment, in which Cassley Power 

Station is located.  Thus, no impact to the power station and its operations is predicted as a result of 

the Proposed Development.  

Hydrological Baseline Summary  

12.5.71 For the purposes of this assessment the overall sensitivity of the baseline hydrological receptors at 

the Proposed Development is considered to be low, reflecting the Poor overall quality of the classified 

watercourses in the study area. Additionally, the site not within a surface ‘drinking water protection 

zone’ and no impacts to Cassley Hydro Power Station are predicted, as discussed above.  

12.5.72 Based on detailed site observations it is likely that the PWS source at Corriekinloch is a combination 

of shallow a groundwater / spring with surface water contributions. The PWS itself is considered 

separately in the assessment, as a receptor in its own right, with high sensitivity. 

Flood Risk 

12.5.73 Review of SEPA Flood Risk Mapping indicates that the Proposed Development is not considered to be 

at risk of river, surface, or coastal flooding. There is localised risk of flooding directly adjacent to Loch 

Shin and where the existing access track crosses Abhainn a Choire and Merkland River. Upgraded 

water crossings will be suitably designed to accommodate a 1 in 200 year flood event (including 

appropriate climate change uplifts). 

12.5.74 It is therefore considered that a detailed Flood Risk Assessment was not necessary.  

12.5.75 The sensitivity of the site with respect to flooding is considered to be low. 

12.6 Potential Effects 

12.6.1 The potential effects resulting from the Proposed Development are detailed below. Effects have been 

separated into those which occur during the construction and operation phases individually. The 

effects arising from decommissioning are considered to be the same or less significant than those 

arising from the construction phase. 

Mitigation by Design and Embedded Mitigation  

12.6.2 The following considerations have been taken into account in the iterative design of the Proposed 

Development, considered as embedded mitigation (mitigation by design): 

• Existing tracks have been incorporated into the site design as far as possible, minimising the 

requirement for new road construction. The road from the site access to the main body of the 
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site is entirely existing track, therefore making use of existing infrastructure including 

watercourse crossings.  

• A 50 m buffer has been maintained around all surface watercourses, except where watercourse 

crossings are required, and where the existing track lies.  

• The number of watercourse crossings has been minimised as far as possible. Whilst numerous 

new crossings are required, the majority of these are small local land drains and minor 

watercourses draining the slope of the site to Loch Shin.  Only at three mapped watercourses 

(OS 1:25000) are crossings required (one to be crossed twice).  

• Due to the nature of peat at the site, the siting of infrastructure outwith areas of deep peat is 

unavoidable, although the majority of turbines and hardstandings, the substation compound, 

construction compound, and borrow pit search area have all been sited outside areas of deep 

peat (refer to Section 12.5 above). Any stretches of track across deep peat are proposed to be 

floated rather than excavated (see below).  

• No infrastructure is proposed in or near areas of identified peat landslide risk any higher than 

‘low’. 

• Approximately 3.1 km of new track would be floated to reduce the requirement for excavation 

of peat. Subject to detailed engineering design and confirmation of suitability, this would 

involve placing of a geotextile membrane on existing topsoil and vegetation followed by 

aggregate layers. Floating roads would be designed to ensure suitability for site traffic during 

construction and operation. 

12.6.3 In undertaking this assessment of effects, the following standard good practice measures are assumed 

to be incorporated as embedded mitigation: 

• Detailed pre-construction site investigations would be conducted, focusing on areas where 

construction is proposed to be undertaken and informing suitable micro-siting of the turbines 

and associated infrastructure. Any deep peat identified in the borrow pit search area would be 

avoided for actual borrow pit excavation. 

• Targeted monitoring and assessment of the groundwater levels and flows beneath the site 

would also be carried out to inform micro-siting and to assist in the detailed design of 

infrastructure and selection of appropriate materials for use during the construction process. 

• Pre-construction baseline water quality sampling and analysis would be undertaken at the site. 

A programme of regular monitoring and analysis of the water quality of the main onsite 

watercourses would be implemented throughout the construction period. 

• Once a turbine model is selected and site-specific topographical survey work has been 

completed, detailed design works will be undertaken to confirm the extent and nature of works 

required at the site access (potential widening of the carriageway and reprofiling the lower part 

of the slope on the east side of the A838). As part of this detailed investigation and design work, 

the potential for impact on the Corriekinloch PWS supply pipe will be evaluated. If it is 

determined that the development works may interrupt or adversely impact the PWS supply 

pipe, then the Applicant will undertake to provide a suitable alternative. The Applicant has had 

discussions with the PWS owner(s) to provide reassurance that water supply would be 

maintained to the properties during the road widening works. To reiterate, only the supply pipe 

is of consideration, there is no risk to the actual PWS source itself as it is upgradient of the 

works. As the potential risk to the supply pipe is only applicable during the construction phase, 

a detailed method statement for protecting and maintaining the supply pipe, or provision of 

alternative water source (e.g. bowser or bottled water) during short-term construction works 
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and reinstating the supply pipe following construction, would be produced by the appointed 

Principal Contractor. This would be prepared in discussion with the affected residents, and 

agreed with THC’s EHO prior to the works being undertaken. It is considered that this 

requirement can be secured by an appropriately worded planning condition   

• Given reports of the existing supply being inconsistent and subject to interruption in dry 

periods, the Applicant has committed to exploring potential for provision of a new or relocated 

supply that will ideally be an improvement with respect to consistency of water quantity. This 

would be an alternative to simply protecting, maintaining and reinstating the existing supply 

pipe, and could provide a benefit to the users of this supply. However, the provision of a new 

supply, if applicable, would be subject to a separate agreement outside the applicability of the 

Proposed Development planning consent. 

• With specific reference to the SEPA guidance ‘Prevention of Pollution from Civil Engineering 

Contracts: Special Requirements’ (SEPA, 2006), the Principal Contractor would implement a 

CEMP, agreed with SEPA, NatureScot and THC prior to the commencement of construction 

activities, which contains a construction method statement that includes: 

o a detailed breakdown of the phasing of construction activities; 

o a pollution risk assessment of the Site and the proposed activities; 

o identification of all Controlled Waters that may be affected by the works and temporary 

discharge points to these watercourses; 

o planning and design of dewatering activities to minimise the local drawdown of perched 

groundwater in peatland habitat, and maintain the hydrology of identified sensitive 

habitats; 

o planning and design of appropriate pollution control measures during earthworks and 

construction;  

o storage of all fuel and other chemicals in accordance with best practice procedures, in a 

dedicated area away from watercourses and any identified areas of ecological sensitivity; 

o borrow pit management measures; 

o ensuring that concrete batching is undertaken only at a designated area at the temporary 

construction compound, 100 m from the nearest watercourse; 

o management of the pollution control system, including dewatering of excavations away 

from watercourses; 

o contingency planning and emergency procedures; and 

o on-going monitoring of construction procedures to ensure management of risk is 

maintained. 

12.6.4 All earthmoving works or similar operations would be carried out in accordance with BSI Code of 

Practice for Earth Works BS6031:2009. 

12.6.5 The contractor will develop a method statement to address the transport, transfer, handling and 

pouring of liquid concrete at foundations. 

12.6.6 Cement, grout and unset concrete will not be allowed to enter the water environment. No operations 

involving concrete transfer between vehicles or into vehicles will take place within 50 m of 

watercourses. 
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12.6.7 All vehicles used for delivery of concrete will only be washed out at locations to be agreed with SEPA. 

Excess concrete or wash-out liquid will not be discharged to watercourses on site or at compounds. 

Drainage from washout facilities will be collected and treated or removed to an appropriate treatment 

point/licensed disposal site. 

12.6.8 Prior to construction, a detailed Drainage Strategy (DS) would be developed and agreed with SEPA 

and THC. The DS would detail the site drainage design, including the type of surface to be used for the 

access track, the soft engineering and habitat enhancement measures proposed to slow surface water 

flows and any necessary ponds, swales, cross drains and bunds, to ensure that runoff from hard 

surfaces and borrow pit excavations would be controlled. The DS would also detail the dimensions 

and final design of the new and upgraded water crossings, which would be designed to maintain 

continuous flows. 

12.6.9 All watercourse crossings, site discharges, and temporary water abstraction would be regulated under 

the CAR licensing regime and all necessary licences would be sought from SEPA prior to the 

commencement of any operations onsite. 

12.6.10 While it is acknowledged that best practice to minimise run-off would be to undertake construction 

and dismantling during the driest period of the year, given the location of the proposed Development 

in North Highlands, there are likely to be significant periods of rainfall throughout the year. Therefore, 

site management would check the local weather forecast daily and prime all site staff to ensure that 

everyone is aware of their responsibilities to maintain the pollution control system during wet 

weather or suspend sensitive operations during adverse weather conditions. 

Construction 

Impact on Groundwater Quality and Flow Regime 

12.6.11 The introduction of turbine foundations has the potential to divert groundwater flows within 

superficial geology, and to impact groundwater quality as a result of alkaline leachate from concrete 

foundations.  The potential requirement for dewatering of excavations during construction could 

locally reduce groundwater quantity.   

12.6.12 There is anticipated to be perched groundwater within peat deposits at the site, with near-surface 

deposits likely to allow transmission of groundwater. Therefore, dewatering of excavations would 

likely result in localised drawdown of the water table and resultant dewatering of peat in the vicinity. 

There is not likely to be any substantial groundwater in bedrock beneath the site. 

12.6.13 Deeper, catotelmic peat deposits typically exhibit very low permeability, with extremely slow 

transmission of groundwater. Therefore, water table drawdown is likely to be localised to the area of 

excavations, recovering following completion of construction. Similarly, the spatial impact of any 

alkaline leachate is likely to be limited to the localised area around turbine bases. The potential 

magnitude of impact is therefore assessed as low. 

12.6.14 The sensitivity of groundwater resource at the site is low to medium, however the sensitivity of peat 

soils which have the potential to be impacted by localised water table drawdown is medium to high. 

Therefore, with the implementation of the standard mitigation described above, the potential for 

construction-phase changes to the groundwater flow regime, including localised dewatering of peat, 

is therefore assessed as a direct adverse, temporary, short-term effect of minor to moderate 

significance (not significant). 

Removal of and Impact on Peat  

12.6.15 As set out in Section 12.5, proposed turbines and infrastructure have been sited to minimise the need 

for extensive peat excavation as far as is possible, taking account of other constraints. The area of 
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deepest and most intact/unmodified peat across the southern stretches of the site has been avoided 

for siting any infrastructure. The majority of turbines and other infrastructure elements have been 

sited at locations with average peat depth less than 1.0 m, and proposed new track sections traversing 

deep peat are proposed to be floated. Further detail on the estimated volume of peat to be excavated, 

and the management of excavated peat, is given in Appendix 12.2: Outline Peat Management Plan. 

12.6.16 There does, however, remain a requirement for some excavation of peat deposits. Taking account of 

the standard mitigation set out above, the excavation of peat deposits to allow construction of the 

Proposed Development is assessed as an impact of low to medium magnitude, on a medium to high 

sensitivity receptor, resulting in a direct, permanent effect of moderate adverse significance 

(significant). 

Pollution Impact from Sediment Runoff/Transport or Chemical Contaminated Runoff 

12.6.17 Surface runoff containing silt and other sediments, particularly during and after rainfall events, has 

the potential to enter the watercourses and field drains on and adjacent to the site. Silt and sediment 

laden surface water runoff is predicted to arise from excavations, exposed ground and any temporary 

stockpiles. This has the potential to temporarily impact on the water quality and hydrological and 

ecological function of the receiving watercourse at and downstream of the works in the absence of 

any mitigation. Additionally, pollutants such as oils, fuel and cement may be mobilised through 

mechanical leaks or spillage and carried in surface drainage. 

12.6.18 As noted in Paragraph 12.6.2 , a minimum buffer of 50 m around all watercourses has been 

maintained in siting all infrastructure except where watercourses need to be crossed. Furthermore, 

as noted in 12.6.3, good construction practice measures would be set out in a CEMP and fully 

implemented to minimise the risk of pollution to surface watercourses.  

12.6.19 The magnitude of change, prior to any additional mitigation, is considered to be low, on a low 

sensitivity receptor. Therefore, there is potential for a direct, temporary, short-term effect of 

negligible adverse significance (not significant). 

Impact on Corriekinloch PWS Pipework 

12.6.20 Potential construction works at the site access have the potential to impact on the Corriekinloch PWS 

supply pipe, either by altering the local hydrology and hydrogeology or by directly 

disturbing/requiring removal of pipework. This has the potential to temporarily or permanently 

interrupt or affect the water supply, in the absence of any mitigation.  

12.6.21 As noted in Paragraph 12.6.3, following detailed design works, if it is determined that the 

development works may interrupt or adversely impact the PWS supply pipe, then a detailed Method 

Statement will be produced and agreed with THC, to confirm measures for maintaining and protecting 

the supply and/or providing alternative supply during construction, with reinstatement of the 

pipework (if applicable) following construction.  

12.6.22 Taking account of this embedded mitigation, the magnitude of change is considered to be none, on a 

high sensitivity receptor. Therefore, there is potential for a direct, permanent effect of no significance. 

12.6.23 The Applicant has also committed to exploring potential for provision of a new or relocated supply 

that will ideally be an improvement with respect to consistency of water quantity. This would be an 

alternative to simply protecting, maintaining and reinstating the existing supply pipe, and could 

provide a benefit to the users of this supply. However, the provision of a new supply, if applicable, 

would be subject to a separate agreement outside the applicability of the Proposed Development 

planning consent. Therefore, the potential beneficial effect is not considered in this assessment. 
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Peat Landslide Impact on Watercourses 

12.6.24 Construction on peat soils can result in destabilisation of peat deposits on slopes and lead to slope 

failure, with subsequent potential for peat and soils to reach watercourses downslope and cause 

pollution/sedimentation and changes to fluvial geomorphology. A detailed assessment of peat 

landslide risk has been undertaken as presented in Appendix 12.1: Peat Slide Hazard and Risk 

Assessment. This has identified low peat landslide risk at proposed turbine, hardstanding and other 

infrastructure locations.  

12.6.25 As noted in Paragraph 12.6.3, detailed site investigations would be undertaken prior to 

commencement of construction, to further inform the assessment of and protection against peat slide 

risks. This would include detailed topographical survey work to supplement the OS terrain data used 

for the risk assessment undertaken to date, and additional intrusive investigations to clarify the 

distribution, depth and nature of peat and substrate across proposed infrastructure areas. Any site-

specific geotechnical mitigation measures, or micro-siting to reduce risks, would be stipulated based 

on the findings of these further investigations. Additionally, it should be noted that proposed turbines 

and hardstandings would not be constructed on peat, rather any peat within the footprints of turbines 

and hardstandings would be excavated to allow construction on a suitable founding stratum (i.e. 

bedrock).  

12.6.26 The overall potential magnitude of impact from peat landslide resulting from construction activities 

at the site is assessed as low, on a low sensitivity receptor, resulting in a direct, temporary, short-term 

effect of negligible adverse significance (not significant). 

Compaction of Soils  

12.6.27 There is potential for construction of permanent tracks and movement of construction vehicles and 

plant to result in soil compaction, reducing the ability of water to permeate the ground and increasing 

the potential for contaminated or sediment-laden surface runoff. Reduced permeability in soils also 

reduces the site’s flood storage capacity, which could increase the potential for localised flooding 

incidents. 

12.6.28 Taking account of embedded mitigation set out above, and the inferred low/variable permeability of 

superficial deposits at the site, the magnitude of change prior to any additional, specific mitigation is 

negligible to low. The sensitivity of the onsite and adjacent watercourses is low, therefore there is 

potential for an indirect, temporary, short-term effect of negligible significance (not significant). 

Operation  

Surface Water Drainage (Increased Rate of Surface Water Runoff) 

12.6.29 The access tracks and crane hardstandings for the wind turbines could result in an increased rate of 

surface water run-off from the site, increasing downstream flood risk and potentially resulting in soil 

erosion and silt-laden runoff, which could pollute downstream watercourses. However, as set out in 

Paragraph 12.6.8, a detailed DS would be developed and agreed with SEPA and THC to ensure that 

runoff from hard surfaces would be appropriately controlled.  

12.6.30 The magnitude of change, prior to any additional mitigation, is therefore negligible, on a low 

sensitivity receptor (local watercourses). Therefore, there is potential for an indirect, long-term effect 

of negligible adverse significance (not significant). 

Long-term Changes to Groundwater Flow Regime and Dewatering of Peat 

12.6.31 The presence of turbine foundations, access tracks and other infrastructure has the potential to 

interrupt groundwater flow; for example, impermeable concrete foundations can act as barriers to 

flow. This could result in drying of peat deposits. However, given the nature of the superficial geology 
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at the site, groundwater is anticipated to be limited to perched water in near-surface peat and glacial 

deposits, with flow likely to be limited and slow. Groundwater flow within bedrock is indicated to 

likely be restricted to fissures and other discontinuities, and this flow is very unlikely to be impacted 

by foundations, which would be within superficial deposits. 

12.6.32 Taking account of embedded mitigation measures set out above, the magnitude of impact is assessed 

as low, on a medium to high sensitivity receptor (peat deposits). There is therefore potential for an 

indirect, long-term effect of minor to moderate significance (not significant) in the absence of any 

additional, specific mitigation. 

Impacts on fluvial geomorphology 

12.6.33 If new watercourse crossings are not designed properly to ensure continuous flows, this could 

potentially adversely affect the geomorphology of watercourses by reducing heterogeneity. However, 

as noted in Paragraph 12.6.8, a detailed DS would be developed and agreed with SEPA and THC, 

including detail of the dimensions and final design of the new and replaced/upgraded water crossings. 

The Watercourse Crossing Schedule (Technical Appendix 12.3) details all new watercourse crossings 

required and suggested crossing types to ensure heterogeneity. All watercourse crossings would be 

regulated under the CAR licensing regime and all necessary licences would be sought from SEPA prior 

to the commencement of any operations onsite. 

12.6.34 The magnitude of change, prior to any additional mitigation, is negligible, on a low sensitivity receptor. 

Therefore, there is potential for a direct, permanent effect of negligible adverse significance (not 

significant). 

12.7 Mitigation 

12.7.1 With the exception of removal and impact of peat, no significant environmental effects have been 

identified following the implementation of the standard mitigation outlined in Section 12.6. 

Therefore, the further mitigation measures set out below focus largely on reducing the significance 

of effects resulting from peat excavation and associated impacts, and providing environmental benefit 

where possible.  

12.7.2 Excavated peat would be re-used on-site as far as reasonably practicable and to provide suitable 

restoration, landscaping, and repair/reprofiling of local hag features to improve peatland habitat and 

hydrological function, as set out in Appendix 12.2: Outline Peat Management Plan.  

12.7.3 The proposed peatland restoration measures are in line with standard, established practice and have 

been shown to be successful in similar habitats and settings. Appropriate peat handling and storage 

measures as set out in Appendix 12.2: Outline Peat Management Plan will be implemented to enhance 

the potential for successful habitat restoration. A monitoring programme will be agreed to review the 

effectiveness of the restoration works and agree any further work or modification. The works will be 

agreed with NatureScot, SEPA and THC prior to construction, and will be implemented during the 

construction works.  

12.7.4 Through the on-site re-use and restoration, all excavated peat will be used without the requirement 

for any disposal of excavated peat. This therefore mitigates the effect of peat excavation (although 

recognising that habitat restoration will take time and will require monitoring as noted above). Repair 

of hagging/erosion features in the vicinity of new infrastructure will provide benefits through 

reduction of ongoing erosion risks and increased water retention. Carbon considerations relating to 

peat excavation and restoration are explored further in Chapter 14, including completion of the 

Scottish Government Carbon Calculator. This demonstrates that, after a short ‘payback’ period of 

approximately 2.2 years, the development will deliver a reduction in carbon emissions over its 

operational lifetime, through generation of renewable electricity.  
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12.7.5 A wider programme of peatland habitat management and restoration is discussed in Appendix 7.6: 

Outline Habitat Management Plan (HMP). Proposed HMP actions include hag reprofilng and mulching 

across a defined ‘Sallachy Peatland Restoration Area’ to the southwest of the Proposed Development, 

grip blocking across an area of Grudie Peatland SSSI within Sallachy Estate to the southeast of the 

Proposed Development, reduction of grazing pressures, and introduction of low density woodland. 

While predominantly aimed at improving peatland habitat, these actions will also result in 

enhancement of the local hydrological conditions, through increased water retention and reduced 

risk of soil erosion.  Works undertaken at the Sallachy Peatland Restoration Area will be within the 

River Cassley catchment and associated hydrological benefits are not considered to mitigate potential 

hydrological effects from the Proposed Development (being within the River Shin catchment), 

although they will provide enhancement to hydrological conditions, as well as peatland habitat, in the 

wider area.  Works within the Grudie Peatland SSSI, although further from the Proposed Development 

site, will be within the River Shin catchment and can therefore be considered to provide mitigation of 

hydrological impacts associated with the development works.  

12.7.6 The requirement for dewatering of excavations during construction would be minimised in all 

locations by timely and efficient excavation of the foundation void and subsequent concrete pouring 

and backfilling. 

12.7.7 Where topography dictates that working platforms are needed, these would be formed to ensure that 

surface water drains away from watercourses. 

12.7.8 To avoid unnecessary compaction and disturbance to site soils, working areas and corridors would be 

established and demarcated, with construction operatives appropriately inducted and trained to 

avoid work outside the designated work areas. Further detail is provided in the Appendix 12.2: Outline 

Peat Management Plan. 

12.8 Residual Effects 

12.8.1 It is considered that the additional mitigation measures relating to peat management, re-use and 

restoration would reduce the magnitude of impact from disturbance to and excavation of peat. 

Furthermore, repair and reprofiling of hag features near the infrastructure locations, and restoration 

of peatland habitat at the identified HMP areas, has the potential to provide a beneficial effect. It is 

therefore considered that the overall magnitude of impact from removal and impact of peat, taking 

account of the additional mitigation measures set out in Section 12.7, is negligible, resulting in a 

residual effect of negligible significance (not significant). 

12.8.2 Peat management and restoration measures would also mitigate effects on the long-term 

groundwater flow regime, through increasing water retention and reducing erosion risk in the vicinity 

of new infrastructure and in the Grudie Peatlands HMP area (within the River Shin catchment). It is 

therefore considered that the overall magnitude of impact on the long-term groundwater flow 

regime, taking account of the additional mitigation measures set out in Section 12.7, is negligible, 

resulting in a residual effect of negligible significance (not significant). 

12.8.3 The additional mitigation measures set out in Section 12.7 would not materially affect the other likely 

effects described in Section 12.6, and the significance of residual effects is therefore predicted to be 

the same as the potential effects (ranging from negligible to minor, and not significant). 

12.9 Cumulative Effects 

12.9.1 There are no proposed or operational wind farms within the study area, or which are directly 

hydrologically connected to the Proposed Development site. Therefore, no cumulative effects on 

hydrology, hydrogeology and geology are predicted. 
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12.10 Summary 

12.10.1 The Proposed Development is located on sloping moorland on the south side of Loch Shin, Sutherland.  

The site is within the River Shin catchment, with all surface water drainage from proposed 

infrastructure areas flowing north to Loch Shin. The loch is itself a heavily modified water body, being 

a source of water storage for hydroelectricity generation. Loch Shin and on-site watercourses have 

been classified as Poor overall quality by SEPA in 2018.    

12.10.2 Site geology comprises low permeability psammite bedrock, overlain by peat across most of the site 

area, and glacial deposits largely in the north.  

12.10.3 Peat depth surveys have identified peat across most of the site area, locally over 3 m thick but often 

thinner and occasionally absent. Site design has sought to avoid areas of deep peat wherever possible, 

for proposed turbine locations and infrastructure. Although this has not been entirely achievable 

given the presence of other environmental and technical constraints, the majority of turbines and 

hardstandings, and all other infrastructure elements, are sited on areas with average peat depth less 

than 1.0 m. Any stretches of proposed new access track crossing areas of deeper peat will be floated, 

to avoid the requirement for peat excavation.  

12.10.4 A peat slide risk assessment has identified low risks at all proposed turbine and infrastructure 

locations across the site. Opportunities for mitigation of low risks through micro-siting and/or 

targeted geotechnical/engineering controls, will be clarified following completion of detailed pre-

construction site investigations. 

12.10.5 One PWS supply pipe with the potential to be impacted by the development has been identified 

(Corriekinloch). This is a supply located east of the proposed site access point, with pipework leading 

down slope and across the A838 to serve the cluster of residential properties at the access. The supply 

pipe may be impacted by works to widen the carriageway and reprofile the lower part of the slope to 

allow abnormal load deliveries, if confirmed as required following detailed design. If it is determined 

that the development works may interrupt or adversely impact the PWS supply pipe, then a detailed 

Method Statement will be produced and agreed with THC, to confirm measures for maintaining and 

protecting the supply and/or providing alternative supply during construction, with reinstatement of 

the pipework (if applicable) following construction.   

12.10.6 Habitats indicative of potential groundwater dependency have been identified across parts of the site, 

although based on the pattern of occurrence and the site geology and topography, the habitats are 

interpreted as being surface water or rainwater fed. One exception is a potential true GWDTE east of 

the proposed access point, which is approximately 70 m from and up-gradient of any potential works.  

Given the low permeability of the bedrock aquifer and flow being confined to fissures and 

discontinuities, groundwater sensitivity is assessed as being low to medium. 

12.10.7 Potential construction and operational effects include sedimentation or pollution of the water 

environment from surface runoff, compaction of soils, the removal of peat, peat landslide hazard, and 

effects on groundwater quality and flow regime. 

12.10.8 Standard/embedded mitigation measures include design and layout decisions taken through the 

design iteration process, including appropriate buffering of watercourses, and avoidance of areas of 

deep peat wherever possible in siting turbines. Standard good construction and design practice has 

also been considered as standard mitigation, including detailed pre-construction site investigations, 

agreement and implementation of a CEMP, appropriate design of proposed watercourse crossings, 

regulated under the CAR licensing regime, and development of a detailed Drainage Strategy for the 

site. 
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12.10.9 The likely effects on hydrological, geological and hydrogeological receptors, taking account of the 

standard mitigation measures, have been assessed as not significant, except for the effect of peat 

excavation and associated impacts on peat soils.  

12.10.10 Additional specific mitigation measures have been proposed to further reduce effects. These include: 

appropriate peat management and re-use on site, and establishing and demarcating working areas 

and corridors. Additionally, a Habitat Management Plan would be implemented, to restore degraded 

areas of peatland habitat in the local area. 

12.10.11 The significance of residual effects on hydrological, geological and hydrogeological receptors is 

considered to be not significant. No cumulative effects on hydrology, hydrogeology and geology are 

predicted. 
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Table 12.7 – Summary Table – Hydrology, Geology, Hydrogeology and Soils 

Description of Effect Significance of Potential Effect Mitigation Measure Significance of Residual Effect 

Significance Beneficial/ 
Adverse 

Significance Beneficial/ 
Adverse 

Changes to groundwater flow and quality 
during construction 

Minor to 
moderate 

Adverse Standard/embedded mitigation  

Implementation of PMP, including repair of erosion 
features near new infrastructure 

Minimise requirement for de-watering 

Minor Adverse 

Disturbance to and removal of peat during 
construction 

Moderate Adverse Standard/embedded mitigation 

Implementation of PMP, re-use of excavated peat 

HMP to restore degraded peatland habitat 

Negligible Adverse 

Silt laden/chemically contaminated runoff 
affecting surface watercourses during 
construction 

Negligible Adverse None beyond standard/embedded mitigation Negligible Adverse 

Impact on Corriekinloch PWS supply pipe 
from potential construction works at the site 
access  

None  N/A None beyond standard/embedded mitigation 
(maintenance/ protection of pipework during 
construction and/or provision of alternative supply; 
reinstatement of pipework, if applicable, following 
construction) if required/appropriate following 
detailed design 

None  N/A 

Peat slide affecting surface watercourses 
during construction 

Negligible Adverse None beyond standard/embedded mitigation Negligible Adverse 

Soil compaction during construction Negligible Adverse Standard/embedded mitigation 

Implementation of working corridors 

Negligible Adverse 

Increased surface water runoff during 
operation 

Negligible Adverse None beyond standard/embedded mitigation Negligible Adverse 
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Long-term changes to groundwater flow 
during operation 

Minor to 
moderate 

Adverse Standard/embedded mitigation  

Implementation of PMP, including repair of erosion 
features near new infrastructure 

HMP to restore degraded peatland habitat 

 

Negligible Adverse 

Impacts on fluvial geomorphology during 
operation 

Negligible Adverse None beyond standard/embedded mitigation Negligible Adverse 
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