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8. Geology, Hydrology and Hydrogeology 
Introduction 

8.1 This chapter assesses the potential geological, hydrogeological and hydrological effects of 
the proposed wind farm associated with the construction, operation and decommissioning 
phases. This chapter has been prepared by Mott MacDonald. 

8.2 The assessment provides baseline information, identifies potential effects, mitigation and 
monitoring measures and assesses the residual effects of the proposal as described in 
Chapter 2: Proposed Development. 

8.3 A Peat Stability Risk Assessment (PSRA) has been prepared to assess the risk of potential 
peat instability within the proposed wind farm, and evaluate the potential effects upon peat 
stability during construction and operation. This chapter will describe peat depths recorded 
across the Site in relation to the PSRA along with the findings of the PSRA. The full PSRA is 
provided in Appendix 8.1 and a Draft Peat Management Plan (PMP) is provided as Appendix 
8.2. 

8.4 This chapter should be read in conjunction with Chapter 2: Proposed Development, Chapter 
3: Design Evolution and Alternatives and Chapter 7: Terrestrial Ecology.  Potential effects on 
Groundwater Dependent Terrestrial Ecosystems (GWDTEs) and e ffects on the ecological 
status of receptors as a result of changes to hydrology are covered in Chapter 7: Terrestrial 
Ecology. 

Planning 

8.5 The following international, national and regional legislation and policies are applicable to 
this assessment. In addition, this chapter draws upon the experience gained during the EIA 
process for a num ber of other wind farm developments. All relevant planning policy is 
assessed in the Aberarder Wind Farm Planning Statement. 

International Legislation and Policy 

8.6 SEPA best practice guidance documents and National Regulations relevant to this assessment 
are: 

• SEPA, Good Practice Guide: River Crossings, Second Edition, November 2010; 
• SEPA, Land Use Planning System SEPA Guidance Note 4, May 2014; 
• SEPA, Regulatory Position Statement – Culverting of Watercourses Version 1.2, 

December 2006; 
• SEPA, Technical Flood Risk Guidance for Stakeholders, v.8, February 2014;  
• SEPA, The river basin management plan for the Scotland river basin district 2009-2015, 

Strategic Environmental Assessment statement, December 2009; 
• SEPA, Regulatory Position Statement – Developments on Peat, 2010; 

• SEPA’s Pollution Prevention Guidelines (PPG 1,2,4,5,6,8,21); 
• Scottish Government, Peat Landslide Hazard and Risk Assessments: Best Practice Guide 

for Proposed Electricity Generation Developments, 2006; 
• Scottish Government, Flood Risk Management (Scotland) Act 2009; 
• Scottish Renewables/SEPA, Developments on Peatland: Guidance on the assessment of 

peat volumes, reuse of excavated peat and the minimisation of waste, 2012; 
• Scottish Renewables/SNH/SEPA/Forestry Commission Scotland, Good practice during 

wind farm construction, Version 1, October 2013; 
• Forestry Commission, Forest and Water Guidelines, 2011; 
• Groundwater Directive 2006/118/EC; 
• Water Framework Directive 2000/60/EC; 
• Water Environment and Water Service Act (Scotland) 2003; 
• Water Environment (Controlled Activities) (Scotland) Regulations 2011; 
• Water Environment (Oil Storage) (Scotland) Regulations 2006; 
• Water (Scotland) Act 1980 and amendments; and 
• The Private Water Supplies (Scotland) Regulations 2006. 

Regional and Local Policy 

8.7 Regional and local policy is presented within the Aberarder Wind Farm Planning Statement. 
Applicable local policy documents for this area are the Highland Council, Renewable Energy 
Strategy and Highland Wide Local Development Plan (HwLDP). The Renewable Energy 
Strategy provides guidance for developers progressing renewable energy projects. It 
highlights international and national policy that the council would expect the development 
to have been designed in accordance with including local River Basin Management Plans 
(RBMP), the Water Framework Directive (WFD) and Scottish Planning Policy (SPP). The 
HwLDP is an overarching document for undertaking Environmental Impact Assessments for 
new renewable energy schemes. In the context of onshore wind farms, developments are 
expected not to significantly alter natural processes for instance soil erosion, and the 
document identifies all stakeholders within the Highlands that should be consulted. It 
provides a tool for the undertaking an EIA to submission of the Environmental Statement 
which is specific to the local area.  

Scope of Assessment 

Potential Effects 

8.8 Possible hydrological, hydrogeological and geological effects from the construction, 
operation and decommissioning of wind farms are related to:  

• groundwater and surface water quality - oil/fuel/chemical pollution (from for 
instance, accidental spillage or incorrect transport or storage during concrete 
preparation and refuelling procedures, or from leaching of concrete from turbine bases 
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and installations) could affect water quality and indirectly effect ecological receptors 
and also on human activities such as water abstracted for drinking supply;  

• erosion and sediment loading - unmanaged erosion/sediment deposition and suspended 
solids generated from ground disturbance could be mobilised by surface run-off or cause 
modification to stream channel morphology, with resulting damage to habitats. 
Sediment could also affect water abstracted for drinking supply; 

• natural drainage patterns/runoff volumes and rates - alteration of existing drainage 
could disturb surface and subsurface water flows to either water dependent habitats or 
to water supply abstraction points, unless properly managed. Tracks and other 
hardstanding areas could provide new pathways and affect the response of the 
catchment to rainfall. Inappropriate water crossings could result in blockages and 
flooding, with the potential to exacerbate erosion. Storage of peat in inappropriate 
locations, in combination with susceptible landforms and g eology, could result in 
alteration of water flows and an i ncrease in peat slide risk in hazard prone areas, 
causing potential sedimentation in sensitive watercourses; 

• linkage between groundwater and surface water – alterations in linkages and flow 
pathways between groundwater (identified by the presence of GWDTEs) and sur face 
water during construction, operation and decommissioning; and 

• potential cumulative effects during construction, operation and decommissioning. 

8.9 The key findings of the PSRA which assesses peat stability prior to, during and post 
construction are reported in this chapter and the full PSRA is provided in Appendix 8.1. 

Consultation 

8.10 The scope of the study has be en determined through a c ombination of professional 
judgement, reference to relevant guidance documents and consultation with stakeholders. 
The issues raised through consultation are detailed in Table 8.1, along with the action taken 
to address these issues. 

Table 8.1: Consultation Responses 

Consultee Scoping/Other 
Consultation 

Issue Raised Response/Action 
Taken 

The Highland 
Council 

Formal 
Scoping 

Consultation 

The ES must provide a description of the aspects 
of the environment that are likely to be 
significantly affected by the proposed wind farm 
with their principle concerns relating to:  

• soil;  

• peat; and 

• water and any required water 
abstractions. 

They advised that SEPA should be consulted at an 
early stage if CAR licenses are required. They also 
noted that SEPA has a policy against unnecessary 
culverting of watercourses. 

Issues identified in the 
Scoping Response will 
be covered across this 
assessment. A table of 
watercourse crossings 
will be included in 
Appendix 8.5.  

Consultation will be 
undertaken with SEPA. 

Consultee Scoping/Other 
Consultation 

Issue Raised Response/Action 
Taken 

The ES should identify all water crossing and 
include a table of watercourse crossings or 
channelising with detailed justification for each 
element and design to minimise effects. 

SNH Formal 
Scoping 

Consultation 

SNH raised a number of concerns both with the 
Aberarder wind farm on its own and in 
combination with the Dunmaglass and Farr wind 
farms proposal. 

SNH stated that the proposed wind farm is not 
located within any national or regional landscape 
designations.  

Cumulative effects 
assessment with 
Dunmaglass wind farm 
has been undertaken. 
Farr wind farm is 
outwith the 
hydrological study 
area.  

SEPA Formal 
Scoping 

Consultation 

SEPA would welcome the opportunity to comment 
on the draft ES.  

SEPA noted: 

 effects to drainage, pollution, waste 
management and wetlands including 
peatlands should be considered;  

 that SEPA require details of the public or 
private source that would be used if 
water abstraction is proposed; 

 that a 100 m buffer for road, tracks and 
trenches from a GWDTE and a 25m buffer 
for borrow pits or foundations from a 
GWDTE should be applied. If 
infrastructure cannot be located outwith 
these buffers then the potential effects 
on them will need further assessment; 

 that engineering activities such as 
culverting and bridges should be avoided 
where possible; 

 that a flood risk assessment should be 
submitted if the engineering works are to 
lead to an increase in flood risk to people 
or property; and 

 that regulatory requirements and good 
practice advice can be found at: 
www.sepa.org.uk/planning.aspx  

Key aspects identified 
in the Scoping 
Response will be 
covered across this 
assessment. 

The referred to 
documents have been 
consulted where 
applicable. 

Scottish Water Formal 
Scoping 

Consultation 

Noted that there are no public sewers in the 
vicinity of the proposed wind farm. There are no 
public water mains in the vicinity the Site. 

None required. 

Issues Scoped Out 

8.11 On the basis of the desk based and survey work undertaken, policy, guidance and standards, 
the professional judgement of the EIA team and experience from other relevant projects, 
the following have been ‘scoped out’: 
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• potential effects upon geology during construction, operation and decommissioning; a 
review of SNHi Natural Spaces GIS dataset and geological maps indicates no geological 
SSSI or other related designations such as phy siographical features are known to be 
present within the Site. Furthermore, the nature of the activities during construction, 
operation and decommissioning of the proposed wind farm would be unlikely to alter 
the geology of the site. Potential cumulative effects on geology have also been scoped 
out on this basis. Information on the geology of the Site is presented in the ‘Baseline 
Characterisation’ section of this Chapter for context; 

• increased flood risk caused by blockages to flow in watercourses during construction, 
operation and decommissioning of the proposed wind farm. Any crossings (culverts or 
bridges) will be subject to maintenance requirements under the Controlled Activities 
Regulations (CAR) and the proposed wind farm’s design ensures no critical 
infrastructure, aside from the water crossings are located near watercourses; 

• effects to hydrology/hydrogeology/geology as a result of potential localised public road 
alterations as these are not considered likely to result in significant effects on receptors 
considered within this chapter; and 

• effects as a result of the Habitat Management Plan (HMP), required as part of planning 
process, as it is not predicted that this will result in significant effects on hydrological 
or hydrogeological receptors. The prescriptions contained within the HMP are predicted 
to have no negative impacts upon hydrology and as such are not considered any further 
as part of this assessment.  

Assessment Methodology 

8.12 This section outlines the assessment methodology used within this chapter. The Baseline 
Characterisation section presents the existing environment with regard to hydrology, 
hydrogeology and peat and outlines the methodology used for the definition of the potential 
effects, mitigation measures and final residual effects. Finally, the significance of the effect 
is defined using the criteria presented within the Significance Criteria section.  

8.13 The assessments of both the construction, operation and de commissioning phases, unless 
stated otherwise, have been structured around the consideration of the following potential 
effects on receptors: 

• pollution risk: potential effects on surface water and groundwater quality; public and 
private water supplies; 

• erosion and sedimentation: potential effects on surface water and groundwater 
quality; public and private water supplies and peat instability; 

• fluvial flood risk: potential effects on flood risk both to the proposed wind farm and 
off-Site effects during the operational phase only; 

• infrastructure and man-made drainage: potential effects on surface and sub -surface 
drainage patterns (including those which directly feed GWDTEs across the Site); 

• peat landslide: potential effects of construction and operational phases of the proposed 
wind farm on peat slide risk rating; 

• water abstraction: effects on surface water and/or groundwater as a r esult of 
abstraction for construction, operation and decommissioning of the proposed wind farm; 
and 

• cumulative effects: potential effects of the proposed wind farm in combination with 
those from other developments within the hydrological study area. 

8.14 The contamination of surface water and groundwater caused by leakage and spills of 
chemicals from vehicle use and construction, operational and decommissioning activities has 
the potential to lead to a pollution event. Deterioration of the quality of either surface 
water or groundwater may cause a potential effect on the status of the receiving water 
bodies and any public or private water supplies. The effects are assessed, using professional 
judgement, in terms of the frequency and duration of activities that have the potential to 
cause pollution together with the nature of the potential flow pathways linking the source 
of pollution to a receptor(s). The length of the flow pathway (from source to receptor) is a 
key factor in determining the risk of contamination with particular attention given to the 
potential occurrence of direct pollution to water bodies.  

8.15 The potential for erosion and sedimentation mainly occurs during the construction phase of 
the proposed wind farm. Potential causes include the mobilisation of sediment during storm 
events from exposed ground, borrow pit excavations and stockpiled materials entering the 
watercourses. Increase in sedimentation can cause blockages in watercourses as well as a 
deterioration of water quality. The effects are assessed in the same way as for 
contamination events. The potential for an ac tivity to cause erosion or sedimentation is 
based on factors such as the type of land cover and the nature of the activity. The 
assessment is based on experience from other relevant projects, professional judgement and 
relevant guidance. 

8.16 Any potential increase to flood risk is assessed using the Flood Estimation Handbook (FEH)1 
techniques and professional judgement. Scottish Environment Protection Agency (SEPA) and 
Scottish Government guidance on the design of water crossings are referred to as 
appropriate. 

8.17 Water abstraction may be required during the construction phase of the proposed wind 
farm. This may affect the quantitative status of water bodies (either surface water or 
groundwater). The effect is assessed primarily on the proposed quantities of water required 
for abstraction as well as the duration of abstraction and management of abstracted water. 

8.18 The PSRA report ascertains the baseline ground conditions and investigates and assesses 
potential peat instability within the Site. The PSRA report also evaluates the potential 
effects of the proposed wind farm upon peat stability during construction and operation. 
The PSRA report is included as Appendix 8.1. 

1Flood Estimation Handbook (FEH) CD-ROM Version 3 
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8.19 GWDTEs provide a v isual guide to identifying groundwater conditions by demonstrating 

where groundwater is likely to occur close to the surface, in the absence of intrusive field 
investigation. Consequently, they aid the assessment of potential sub-surface flow paths in 
the surrounding area. However, while GWDTEs play a r ole in the interpretation of 
groundwater movement, the ecosystems themselves may be subject to protection due to 
their ecological value. Given their various roles, effects on GWDTEs should be considered in 
both hydrology and Chapter 7: Terrestrial Ecology. This chapter assessment is focused on 
the potential effect of the proposed wind farm upon the quality and quant ity of 
groundwater supporting GWDTEs due to potential effects on sub-surface drainage patterns. 
The assessment identifies the end users of the Site’s groundwater resource (i.e. habitats or 
private water supplies), determines potential effects associated with the proposed wind 
farm, (i.e. how the installation of impermeable infrastructure could divert groundwater 
from GWDTEs), and identifies the magnitude of these potential effects. The assessment of 
the significance of effects on GWDTEs as e cological receptors is covered in Chapter 7: 
Terrestrial Ecology. 

Baseline Characterisation 

8.20 Hydrological and geological baseline characterisation of the study area has been undertaken 
through both a desk based assessment and site walkover. The desk based assessment uses a 
number of data sources to gather relevant information on the hydrology, hydrogeology, 
geology and peat. The data sources consulted are presented below. This information is 
supplement by data collected during a site walkover and phased peat probing surveys. 

Hydrological Study Area 

8.21 The hydrological study area referred to within this assessment, and sho wn in Figure 8.1, 
defines the extent to which a po tential effect on a hy drological and hydrogeological 
receptor may be detectable. As such the hydrological study area is defined by the 
boundaries of the receptors’ catchments and is referred to as the hydrological study area. 
Figure 8.1 shows each of the receptors catchments, the catchments have been labelled 1-4 
both within the below text and on the figure.  

8.22 Surface water within the majority of the Site will drain to Crom-allt Beag (2) or Cròm-allt 
Mòr (3) both tributaries of the River Nairn (1), which flows broadly northeast towards the 
sea at Nairn. Crom-allt Beag drains the western side of the Site and Cròm-allt Mòr the 
eastern side. 

8.23 Allt nan Adag (4), a tributary of the River Farigaig, drains a small section at the southwest of 
the Site. The River Farigaig drains into Loch Ness at Inverfarigaig. 

8.24 Caochan Meadhonach drains a v ery small eastern section of the Site however as no 
infrastructure is located within this catchment no hydrological effects are envisaged within 
this catchment and t herefore it has no t been included as par t of the hydrological study 
area.  

8.25 The hydrological study area is defined by the catchments of the River Nairn up to where it 
passes under the B851 near Aberarder House and Allt nan Adag up to its confluence with Allt 
Glac an Tùir. The study area for the consideration of the geology, peat and peat landslide 
hazard assessment is defined by the Site. 

8.26 The study area for potential cumulative effects uses the hydrological study area, beyond 
this distance any effect is considered to be so diminished as to be undetectable and 
therefore not significant. 

Desk Study / Field Survey 

Data Sources 

8.27 In undertaking the assessments the following data sources have been consulted: 

• Ordnance Survey (OS) 1:50 000/1:25 000 scale mapping of the hydrological study area; 
• LiDAR 1 m resolution Digital Terrain Model (DTM); 
• Aerial Photography; 
• BGS GeoIndex Onshore; 
• BGS Geology of Britain viewer; 
• BGS’s UK Hydrogeology viewer;  
• BGS’s Groundwater Vulnerability (Scotland) map; 
• SEPA River Basin Management Plan; 

• SEPA information on licensed abstractions and di scharges and any  existing Flood Risk 
Assessments or historical flooding events;  

• SEPA online flood maps; 
• Scottish Natural Heritage (SNHi) website on designations; 
• The Highland Council information on Private Water Supplies (PWS); 
• Scottish Water information on local assets and discharges; 
• Flood Estimation Handbook (FEH) CD-ROM Version 3; and 
• Met Office’s Regional Mapped Climate Averages. 

8.28 In addition, this chapter draws upon the experience gained during the EIA process by various 
organisations for a nu mber of wind farm developments and detailed design and site 
supervision of the construction of existing wind farms.  

Hydrology Site Visit 

8.29 A site walkover was undertaken on 26/09/2013, the weather was cool and dry, preceding 
the site walkover and there had been a little rainfall a few days prior. A nearby SEPA gauge 
at Balnafoich on the Nairn suggested that the river levels were low (approximately half the 
long-term average level).  

8.30 During the site visit it was noted that the peat coverage varied in depth across the Site and 
was quite hagged, with the surface water runoff tending to be concentrated within low 
points between the hags. There was some flowing water within the hags during the site 
visit. The peat was relatively dry during the site walkover, with small pools and bo ggy 
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patches evident in discrete locations. A large number of peat pipes were identified where 
they had collapsed or opened as a result of erosion. Completely bare peat areas were 
identified in the northwest of the Site in the low points. Ongoing rates of erosion appear to 
be significant in these area indicated by recent deposition of eroded peat in low points. 

8.31 During the site visit it was noted that the channels within the Site are poorly defined. 
Observation of the River Nairn near the existing estate track indicated that the channel 
along this section had varied morphology, with some gorge sections and so me step-
pool/riffles sections. There is significant sediment input in the upper section of the channel, 
observed to be as a result of slope failures and the river cutting into sediment. 

8.32 At the time of the site visit Aberarder Estate were in the process of constructing some new 
tracks across the Site.  

Site Reconnaissance and Peat Probing 

8.33 Site reconnaissance surveys with peat depth probing were undertaken between September 
2013 and April 2014. The purpose of this survey work was to confirm desk study findings and 
provide information on the nature of peat depth and hydrological conditions. The results of 
peat probing are provided with in the PSRA in Appendix 8.1 and a sum mary of conditions 
encountered are summarised in the Geology section below.  

Sensitivity Criteria 

8.34 The sensitivity of each receptor to each effect has been assessed using a combination of 
professional judgement and predefined criteria (defined in Table 8.2), categorised as being 
high, moderate, low or not sensitive. The categories are outlined in Table 8.2; receptors 
only need to meet one of the defined criteria to be categorised at the associated level of 
sensitivity. 

Table 8.2: Sensitivity of Receptor 

Sensitivity  Definition 

High  SEPA Water Framework Directive Water Body Classification: High-Good or is close 
to the boundary of a classification: Moderate to Good or Good to High. 

 Receptor is of high ecological importance or National or International value (e.g. 
Site of Special Scientific Interest (SSSI), Special Area of Conservation (SAC), 
habitat for protected species) which may be dependent upon the hydrology of the 
Site. 

 Infrastructure2 within a receptor’s catchment is located within the 0.5% Annual 
Exceedance Probability (AEP) flood extent (medium likelihood on SEPA Flood 
Map3). 

 Receptor is used for public and/or private water supply (including Drinking Water 
Protected Areas). 

 Groundwater vulnerability is classified as high. 

2 Infrastructure refers to buildings and major and minor transport links. Judgment may have to be made on the type and 
frequency of use of the infrastructure. 
3 SEPA (2014): Flood Maps: Available from: http://map.sepa.org.uk/floodmap/map.htm (accessed on 15/07/2014). 

Sensitivity  Definition 
 If a Groundwater Dependent Terrestrial Ecosystem is present and identified 

within Chapter 7: Terrestrial Ecology, as being of High sensitivity.  
 Soil type and associated land use is highly sensitive (e.g. peatland). 

Moderate  SEPA Water Framework Directive Water Body Classification: Moderate or is close 
to the boundary of a classification: Low to Moderate. 

 Infrastructure2 within a receptor’s catchment is located within the 0.1% AEP flood 
extent (low likelihood on SEPA Flood Map2). 

 Moderate classification of groundwater aquifer vulnerability. 
 Soil type and associated land use moderately sensitive (e.g. arable, commercial 

forestry). 

Low  SEPA Water Framework Directive Water Body Classification: Poor or Bad. 
 Infrastructure2 within a receptor’s catchment is located within an area which is 

located in close proximity to a 0.1% AEP or 0.5% AEP flood extent (unless 
topography indicates that changes in flood extent are unlikely).  

 Receptor not used for water supplies (public or private). 
 Soil type and associated land use not sensitive to change in hydrological regime 

and associated land use (e.g. intensive grazing of sheep and cattle). 

Not Sensitive  Receptor lies outside the sphere of influence of the Site. 

8.35 In accordance with the Water Framework Directive (WFD), SEPA has classified the status of 
watercourses and w ater bodies across Scotland as H igh, Good, Moderate, Poor or Bad 
according to the current pressures on the system. One of the key aims of the WFD is to 
ensure that there is no deterioration of the current status, and w here possible, target 
objectives have been agreed to improve the current status of the watercourse or water body 
over the course of a six year River Basin Management Plan (RBMP) cycle. An assessment of 
the sensitivity of the water environment must consider the potential effect of identified 
activities on both the current and target status. 

8.36 Based on the SEPA2 description of different likelihoods of flooding a medium likelihood of 
flooding event is “a flood event which is likely to occur on average once in every two 
hundred years (1:200) or a 0.5% chance of happening in any one year.”  

8.37 Based on the SEPA2 description of a low likelihood of flooding event is “a flood event which 
is likely to occur on average once in every thousand hundred years (1:1000) or a 0.1% 
chance of happening in any one year.”  

8.38 High sensitivity soil types are those where hydrology is key to their functioning. Peat soils 
are an example of a sensitive soil type in this instance as peat is composed of a significant 
proportion of water4 (typically greater than 70%). The sensitivity of such soils can be further 
assessed by ecological knowledge as well as on-Site flow path knowledge. Peat is considered 
to be present where peat depths are greater than 0.5 m5. 

4 Rydin, H. and Jeglum, J. (2006): The Biology of Peatlands. Oxford University Press 
5 SNH: The main soil types in Scotland available from: http://www.snh.gov.uk/about-scotlands-nature/rocks-soils-and-
landforms/scotlands-soils/soil-types/ (Accessed on 22/05/2014). 
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Magnitude of Effect 

8.39 The magnitude of a potential effect will depend upon whether it will cause a fundamental, 
material, or detectable change. The criteria for assessing the magnitude of potential effects 
are categorised as being major, medium, low or negligible and are set out in Table 8.3. 

8.40 ‘Fundamental’ changes are those that change the intrinsic characteristics of the receptor 
(e.g. the ability of a receptor to support existing habitats, to provide an amenity resource, 
to be used as a reliable water supply). Material changes are those that significantly alter the 
function of a receptor, but do not completely alter its intrinsic characteristics. ‘Detectable’ 
changes are those that can be measured or observed but which will not alter the intrinsic 
characteristics of a receptor. 

8.41 Potential effects may be permanent or temporary and may have an adverse or positive 
effect on the environment. These effects are highlighted throughout this chapter where 
appropriate. 

8.42 In addition, the following factors are discussed in the text if they influence the magnitude 
of an event: 

• probability; 
• duration; and 
• proximity of receptor to the proposed wind farm infrastructure. 

Table 8.3: Criteria for Assessing Magnitude of Effect 

Magnitude Definition 

Major 
Total loss of, or alteration to, baseline receptors such that 
post development characteristics or quality would be 
fundamentally or irreversible changed. 

Medium 
Loss of, or alteration to, baseline receptors such that post 
development characteristics or quality would be partially 
changed. 

Low 

Small changes to the baseline receptors which are 
detectable, but the underlying characteristics or quality 
of the baseline situation would be similar to pre-
development conditions 

Negligible 

A very slight change from the baseline conditions, which 
is barely distinguishable, and approximates to the ‘no-
change’ situation. These changes are close to or below 
the limit of detection. 

8.43 The assessment of the effect on flood risk is only necessary for those catchments where the 
proposed wind farm will affect baseline land cover and drainage. The magnitude of a 
potential effect on flood risk has been classified based on the percentage change in peak 
runoff from baseline. 

8.44 The change in peak runoff has been assessed in terms of the mean annual flow and for the 
0.5% AEP event. Peak runoff has been estimated using the FEH rainfall runoff methodology 
within the ISIS6 software. This method calculates peak flow using the FEH catchment 
descriptors within a rainfall runoff model.  

8.45 The criteria for assessing the magnitude of a po tential flood risk effect are classified as 
being major, medium, low or negligible and are set out in Table 8.4. 

Table 8.4: Criteria for Percentage Change in Peak Flow 

Magnitude Definition 

Major >10% change from baseline 

Medium 6-10% change from baseline 

Low Between 1-5% change from baseline 

Negligible Less than 1% change from baseline 

Significance Criteria 

8.46 As set out in Table 8.5 the significance of an effect is defined by the sensitivity of the 
receptor and the magnitude of the effect. This table provides a guide to assist in decision 
making. However it should not be considered to be a subst itute for professional judgment 
and interpretation. In some cases, the magnitude of effects or sensitivity cannot be 
quantified with certainty and professional judgement remains the most effective method for 
identifying the predicted significance of an effect. Where this is necessary, it is highlighted 
within the text. Potential effects of ‘major’ or ‘moderate’ significance are considered to be 
‘significant’ in the context of the EIA Regulations. 

Table 8.5: Significance Criteria 

Magnitude of effect Sensitivity 

High Moderate Low Not Sensitive 

Major Major Major Moderate Negligible 

Medium Moderate Moderate Minor Negligible 

Low  Minor Minor Negligible Negligible 

Negligible Negligible Negligible Negligible Negligible 

8.47 Receptors that are not sensitive cannot be affected by any magnitude of event and so are 
not assessed. 

6 CH2M Hill and others (2013): ISIS Version 3.7.0.233 Mode 2. 
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Baseline Conditions 

Landscape and topography 

8.48 The Site predominantly comprises of peat of varying depths; the peat is quite hagged with 
the majority of the surface drainage concentrating in the low points between the hags.  

8.49 The topography of the Site undulates between topographic highs of Coille Mhor, 675 m 
above Ordnance Datum (AOD) in the west and Carn Ghriogair, 806 m AOD in the southeast 
and the topographic lows of the watercourses of Crom-allt Beag, Cròm-allt Mòr and their 
tributaries. The topographic low of the Site is located in the northwestern corner of the Site 
near Crom-allt Beag with an elevation of approximately 600 m AOD. 

8.50 There is very little built development within the Site. No existing tracks or buildings are 
marked on OS mapping within the Site boundary, although there are some existing tracks 
marked on OS mapping located approximately 450 m north of the Site which lead to the 
B851. It has be en noted during site visits that the Aberarder Estate has constructed a 
number of tracks across the Site.  

Rainfall Summary 

8.51 The annual average rainfall for the hydrological study area has been estimated as 1200 mm, 
with a r ange of 1222 mm - 1317 mm using the FEH7. The Met Office’s Regional Mapped 
Climate Average indicated that the hydrological study area is located within two bands of 
average value annual rainfall of 500 mm - 1200 mm and 1 200 mm - 1700 mm; this is in 
agreement with the annual average rainfall estimated using FEH methodology.  

Geology 

Solid Geology 

8.52 A review of the available 1:50,000 geological data from the BGS GeoIndex website indicates 
that bedrock beneath the site predominantly comprises semipelites (metamorphosed 
mustone rocks) of the Ruthven Semipelite Formation, with some areas in the west of the 
Site underlain by psammites (metamorphosed sandstone) of the Glen Doe Psammite 
Formation. Dykes of the North Britain Siluro Devonian Calc-Alkaline Dyke Suite comprising 
microdiorite are present to the south and west of the site.  

8.53 There are two faults which transect the site, trending in a Southwest-Northeast direction. 

Superficial Geology 

8.54 Superficial mapping is limited, however, BGS GeoIndex 1:50,000 maps indicate the site is 
predominantly underlain by peat of varying thickness, this has been confirmed during site 
reconnaissance surveys. Glacial deposits comprising diamicton (poorly sorted terrigenous 

7 Flood Estimation Handbook (FEH) CD-ROM Version 3 

sediments), sand and gravel are anticipated in some areas underlying the peat. Small 
pockets of alluvium are mapped around minor watercourses.  

Peat 

8.55 Peat was encountered across the Site during the site reconnaissance surveys, varying in 
thickness; this is shown on Figure A.2 in the PSRA, provided as Appendix 8.1. From the 
information obtained during the survey work, it was identified that peat deposits were 
predominantly <2 m thickness, on relatively low to moderately sloping terrain. Peat greater 
than 2 m thickness was observed within generally flat areas.  

Hydrogeology 

8.56 SEPA define two groundwater bodies within the RBMP, located under the hydrological study 
area. The Findhorn bedrock and localised sand and gravel aquifer underlies the majority of 
the Site with a small section in the southwest being underlain by Loch Ness bedrock and 
localised sand and gravel aquifer. 

8.57 The Findhorn bedrock and localised sand and gravel aquifers has been classified under the 
Groundwater Directive as having an overall status of ‘Good’, with a ‘Good’ classification for 
quality and quantity in 2008. The 2027 objective is to remain as ‘Good’ overall status. It is 
designated as a dr inking water protection zone and Mo ray/Aberdeenshire/Banff/Buchan 
Nitrate Vulnerable Zone.  

8.58 The Loch Ness bedrock and localised sand and gravel aquifer has been classified under the 
Groundwater Directive as having an overall status of ‘Good’, with a ‘Good’ classification for 
quality and quantity in 2008. The 2027 objective is to remain as ‘Good’ overall status. It is 
designated as a drinking water protection zone. 

8.59 The UK Hydrogeology viewer indicates that the underlying aquifer is the Grampian Group 
which is a low productivity aquifer. There are small amounts of groundwater near surface 
weathered zones and in secondary fractures. 

8.60 Due to the low productivity of the underlying bedrock it has been assumed that majority of 
the subsurface flow of water infiltrating over the Site will be within the surface weathered 
zone of the bedrock and within the peat. The predominant flow direction of this subsurface 
water is assumed to be primarily controlled by surface topography/bedrock topography. 
Peat pipes identified during the site walk over provide secondary flow pathways that may 
alter in direction from the primary flow pathways. Specific discharges within these peat 
pipes when active can be considerably greater than the average specific discharge for the 
overall peat body. 

 Groundwater Dependent Terrestrial Ecosystems 

8.61 McArthur Green Ltd provided the location of moderate and high dependency GWDTEs across 
the Site, the location of which can be seen in Figure 8.2. GWDTEs are identified based on 
the UKTAG list of National Vegetation Classification (NVC) communities and asso ciated 
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groundwater dependency scores. There are three distinctive areas where GWDTEs are 
located within the Site; the most extensive area is located in close proximity to Crom-allt 
Beag. High and m oderate dependent GWDTEs are located adjacent to Crom-allt Beag, in 
places the GWDTEs extend around 200 m east from this watercourse and along some of its 
tributaries.  

8.62 Close to the southwest corner is a small area of moderate GWDTE located adjacent to a 
small lochan. The third area of GWDTE is classified as high and is recognised as an Annex 1 
Habitat8. It is a small area located adjacent to Cròm-allt Mòr.  

Hydrology 

8.63 Two surface water catchments have been identified within the Site; the River Nairn (1) and 
Allt nan Adag  (4). The catchment area of the River Nairn upstream of the B851 and t he 
catchment area of Allt nan Adag up to its confluence with Allt Glac an Tùir make up the 
hydrological study area. 

8.64 There are two sub-catchments of the River Nairn located within the Site; the Crom-allt Beag 
(2) and Cròm-allt Mòr (3). These sub-catchments, the River Nairn and Allt nan Adag 
catchment boundaries are shown on Figure 8.1.  

8.65 The approximate catchment boundaries have been interpreted from the FEH9 and checked 
against OS mapping contours, the areas of each catchment/sub-catchment are presented in 
Table 8.6. 

Table 8.6: Catchment/Sub-catchments within Hydrological Study Area 

Catchment Area within Hydrological Study Area (km2) Percentage of Total 
Hydrological Study Area 
(%)10 

River Nairn (1) 14.05 47.2 

Crom-allt Beag (2) 
3.33 (Sub-catchment of the River Nairn; catchment 
area contained within the River Nairn catchment 
area) 

11.2 

Cròm-allt Mòr (3) 
4.01 (Sub-catchment of the River Nairn; catchment 
area contained within the River Nairn catchment 
area) 

13.5 

Allt nan Adag (4) 15.73 52.8 

8.66 There are no large water bodies within the Site. There are nine small lochans based on OS 
mapping within the Site. These range in size from around 100 m2 to 1400 m2. 

8 Council Directive 92/43/EEC of May 1992 on the conservation of natural habitats and of wild fauna and flora. 
9 Flood Estimation Handbook (FEH) CD-ROM Version 3 
10 Total greater than 100% as Crom-allt Beag and Cròm-allt Mòr are sub-catchments of the River Nairn. 

River Nairn (1) 

8.67 Two main tributaries of the River Nairn drain the majority of the Site, they flow in a 
northerly direction across the Site. The River Nairn travels in an appr oximate northeast 
direction until the sea at Nairn. The River Nairn is a large catchment and as such only the 
upper catchment where it crosses the B851 has been included in the hydrological study 
area. 

8.68 SEPA provided a hydromorphology file note for the River Nairn. It reported that the River 
Nairn is a dynamic river with two major morphological issues around Aberarder. The main 
hydromorphological issues reported by SEPA are an unusually high input of sediment from 
the upper catchment and historic river engineering.  

Crom-allt Beag (2) 

8.69 Crom-allt Beag is a tributary of the River Nairn and dr ains the western side of the Site. 
Crom-allt Beag predominantly drains in a northerly direction and has a num ber of smaller 
tributaries which flow into this watercourse from across the Site. There are four small 
lochans within the section of this catchment which fall within the Site. 

Cròm-allt Mòr (3) 

8.70 Cròm-allt Mòr is a tributary of the River Nairn and drains the eastern side of the Site. It is 
similar in character to Crom-allt Beag, and dr ains in a predominantly northerly direction 
before joining with Crom-allt Beag just north of the Site. There are five small lochans within 
the section of this catchment which fall within the Site. 

Allt nan Adag (4) 

8.71 Allt nan Adag drains a small south westerly section of the Site, and is a tributary of the Allt 
Cailidh which itself is a tributary of the River Farigaig. This water body has the associated 
protected area of River Ness – Freshwater Fish.  

Water Quality 

8.72 SEPA hold water body classification information as r equired under the WFD for the main 
watercourses and w ater bodies. The classification (which is defined in the RBMP for the 
River Nairn and Allt Caillidh Burn together with the current and future target classifications 
status for these water bodies is given below in Table 8.7: 

Table 8.7: Table of WFD Classification Status (Current and Target Objectives) 

Water Body Current Status Reason for Current 
Status 

Target Objective 

River Nairn (River Nairn – 
River Farnack confluence 
to source) 

Moderate overall status in 
2008 with an overall 
ecological status of 
Moderate and overall 
chemical status of Pass. 

Pressure from abstraction 
as a result of water 
collection purification and 
distribution. These 
pressures are all 
outwith/downstream of 

Good by 2021. 
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Water Body Current Status Reason for Current 
Status 

Target Objective 

the hydrological study 
area. 

Crom-allt Beag 

Designated as part of the 
River Nairn with 
Moderate overall status in 
2008 with an overall 
ecological status of 
Moderate and overall 
chemical status of Pass.  

Pressure from abstraction 
as a result of water 
collection purification and 
distribution (designated 
as part of the River Nairn). 
These pressures are all 
outwith/downstream of 
the hydrological study 
area. 

Good by 2011(designated 
as part of the River Nairn). 

Cròm-allt Mòr 

Not Classified by SEPA, 
assumed to be the same 
as the downstream water 
body the River Nairn. 

Based on River Nairn 
status and hence 
reasoning. These 
pressures are all 
outwith/downstream of 
the hydrological study 
area. 

Assumed to be the same 
as the downstream 
watercourse, the River 
Nairn. 

Allt nan Adag 

Designated as part of Allt 
Caillidh with an overall 
status in 2008 of Allt 
Caillidh of Poor with an 
overall ecological status 
of Poor and overall 
chemical status of Pass.  

Pressure from 
morphological alterations 
as a result of the 
construction of minor 
road bridges. These 
pressures are outwith the 
Site but it cannot be 
confirmed if it is outwith 
the hydrological study 
area. 

Good by 2015. 

Water Supplies 

8.73 SEPA note that the Site falls within a dr inking water protected area for both groundwater 
and surface water under the Urban Waste Water Treatment Directive (UWWTD). This is 
considered when determining the sensitivity of each receptor. 

8.74 Scottish Water does not have any assets within the Site boundary. The Site falls within a 
Drinking Water Protected Area (DWPA) catchment for Loch Ness. Allt nan Adag  drains a 
small section of the Site and flows into the River Farigaig which ultimately discharges into 
Loch Ness.  

8.75 The Highland Council reported that Loch Duntelchaig to the northwest of the Site is the 
main drinking water supply for the Inverness area. However, it is outside of the hydrological 
study area and is not fed by any watercourses which drain the Site; therefore it is 
considered that the proposed wind farm will not affect this supply. 

8.76 The Highland Council have provided information on registered Private Water Supplies (PWS) 
within the hydrological study area. The location is shown in Figure 8.1 and information on 
each provided in Table 8.8 and Appendix 8.3. There is one PWS source located within the 
hydrological study area which is reported to provide water for five properties. 

8.77 Table 8.8: Private Water Supplies within the hydrological study area 

Reference  Location Type of source Grid 
Reference11 

Usage Distance of 
source from 
nearest 
infrastructure 
(km) 

1 (Source) 
PWS 
Aberarder 
Estate 

Not provided by 
HC -likely to be 
watercourse 

262184 
824603  

FA1 PWS Commercial <100 
m2 

 Steading/Deer 
Larder 

 Aberarder House 
 Gate Lodge 
 Mains of Aberarder 
 Old Lodge 

Approximately 
4 km 

Surface Water Abstractions/Discharges 

8.78 SEPA reported that there are no licensed surface water and g roundwater abstractions, 
discharges and impoundments within the study area. 

Flooding 

8.79 The Highland Council flood team reported that they do not hold any records of flood events 
within the hydrological study area. 

8.80 A review of SEPA online Flood Maps indicate, a high likelihood (1 in 10 year return period 
event) of flooding along the River Nairn and its tributaries of Allt Mòr and Cròm-allt Beag. 
The extent is generally narrow and does not extend over any existing buildings or tracks.  

8.81 More extensive areas along the River Nairn have a medium likelihood of flooding (1 in 200 
year return period event). Out of bank flow floods a strip of land between the River Nairn 
and Aberarder House before draining into Fèith Dhubh and re-joining the River Nairn. This 
also extends over a building close to the Mains of Aberarder and tracks leading to Aberarder 
and sections of the B851.  

8.82 The Flood Map indicated a high, medium and also low (1 in 1000 year return period event) 
likelihood of flooding on a t hin strip of Allt nan Adag, this does not extend across any 
infrastructure (as previously defined) within the hydrological study area. It does however 
extend across a sm all section of track, where the track is mapped as c rossing the 
watercourse. All flood extents should be considered indicative based upon the methodology 
used to produce the maps. 

11 Source location provide by the Highland Council the precise location of the source has not been confirmed. 
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8.83 SEPA Flood Map indicates that there are a few isolated small areas of surface water flooding 

across the Site, predominantly located close to the watercourses. The SEPA Flood Map does 
not take into account localised ground conditions and i s based on ground surface 
topography.  

Peat Slide Risk 

8.84 A baseline qualitative risk assessment (QRA) was undertaken to determine the baseline peat 
stability conditions in areas of proposed infrastructure. The QRA approach is based on a 
system where factors and influence are multiplied together to generate Risk Rating Scores 
and corresponding qualitative relative risks. Each probe within the QRA assessment area, 
i.e. within the Site boundary, was assessed to determine the baseline risks from peat 
landslide hazards. The results of the assessment categorise the baseline risk rating of the 
proposed wind farm to be very low to medium. This is discussed in full within the PSRA in 
Appendix 8.1. 

Designated Sites 

8.85 The SNHi interactive map does not show any designated sites within the hydrological study 
area. 

Sensitivity of Receptors 

8.86 The sensitivity of the receptors has been assessed in relation to pollution, erosion and 
sedimentation event, groundwater-surface water interactions and f luvial flood risk effect. 
The sensitivity of each receptor are summarised in Table 8.9. 

Table 8.9: Sensitivity of Receptors 

Receptor  Receptor Sensitivities Overall 
Sensitivity 

Effects Assessed 

River Nairn  

 WFD status of Moderate; 
 soil type is peat; and 
 a PWS source is located within 

this catchment. 

High 

Pollution, erosion and 
sedimentation, drainage and 
groundwater-surface water 
interactions. 

Crom-allt Beag 

 A large number of GWDTEs are 
located adjacent to this 
watercourse and there is an 
area of GWDTE associated 
with a lochan within this 
catchment; 

 soil type is peat; and 
 watercourse designated as 

part of the River Nairn and of 
Moderate WFD status. 

High 

Pollution, erosion and 
sedimentation, drainage and 
groundwater-surface water 
interactions. 

Cròm-allt Mòr  

 a Highly Dependent GWDTE is 
located adjacent to this 
watercourse which is 
recognised as an Annex 1 
Habitat; 

High 

Pollution, erosion and 
sedimentation, drainage and 
groundwater-surface water 
interactions. 

Receptor  Receptor Sensitivities Overall 
Sensitivity 

Effects Assessed 

 soil type is peat; and 
 the downstream watercourse 

has a WFD status of Moderate. 

Allt nan Adag  

 soil type is peat; and 
 the watercourse has been 

classified under the Allt 
Caillidh with a WFD status of 
Poor. 

High 

Pollution, erosion and 
sedimentation, drainage and 
groundwater-surface water 
interactions. 

Groundwater  
 Highly and moderately 

dependent GWDTEs are 
located within the 
hydrological study area. 

High 
Pollution, drainage and 
groundwater-surface water 
interactions. 

Private Water 
Supplies 

 There is one private water 
supply source location within 
the hydrological study area. 

High Pollution, erosion and 
sedimentation. 

8.87 As is shown Table 8.9 all receptors lie on peat, which is a highly sensitive soil. Consequently 
each of the receptors is classified as High sensitivity in line with the methodology set out. 

8.88 The sensitivity of the hydrological and hy drogeological receptors has been assessed in 
relation to flood risk from an increase in impermeable area. The sensitivity is summarised in 
Table 8.10. 

Table 8.10: Sensitivity of Receptors to a Fluvial Flood Event 

Receptors  Receptor Sensitivity Overall 
Sensitivity 

Effect Assessed 

River Nairn  

There is a medium likelihood of 
flooding which extends over a 
building close to the Mains of 
Aberarder, Aberarder House, tracks 
leading to Aberarder and sections of 
the B851 within this catchment. 

High 

Potential increase in peak runoff from 
an increase in impermeable areas. 

This may reduce the ability for the 
water bodies to attenuate flow, 
thereby increasing the flood risk to 
adjacent or downstream 
infrastructure. 

Crom-allt Beag 

SEPA flood map does not show a risk 
of flooding to any infrastructure 
within this sub-catchment however 
there is a risk of flooding in the 
downstream River Nairn catchment. 

Low 

Potential increase in peak runoff from 
an increase in impermeable areas.  
This may reduce the ability for the 
water bodies to attenuate flow, 
thereby increasing the flood risk to 
adjacent or downstream 
infrastructure. 
There is no infrastructure located 
adjacent to this watercourse. Any 
potential increase in flood risk will be 
sensitive for the River Nairn. 

Cròm-allt Mòr  
SEPA flood map does not show a risk 
of flooding to infrastructure within 
this sub-catchment however there is 
a risk of flooding in the downstream 

Low 

Potential increase in peak runoff from 
an increase in impermeable areas.  
This may reduce the ability for the 
water bodies to attenuate flow, 
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River Nairn catchment. thereby increasing the flood risk to 
adjacent or downstream 
infrastructure. 
There is no infrastructure located 
adjacent to this watercourse. Any 
potential increase in flood risk will be 
sensitive for the River Nairn. 

Allt nan Adag  
SEPA flood map does not show a risk 
of flooding to infrastructure within 
this catchment.  

Low 

Potential increase in peak runoff from 
an increase in impermeable areas.  
This may reduce the ability for the 
water bodies to attenuate flow, 
thereby increasing the flood risk to 
adjacent or downstream 
infrastructure. 

 

Groundwater  

SEPA Flood Map does not show any 
areas within the hydrological study 
area which are at risk of 
groundwater flooding.  

Low Not applicable. 

The ‘Do Nothing’ Scenario 

8.89 In the absence of the proposed wind farm, the hydrology of the Site would naturally vary on 
a seasonal and yearly basis. The driver behind this is the natural variability of the climate, 
which has consequential effects upon hydrology. However, over longer time-scales, subtle 
shifts in climate (i.e. climate change) and land-use have the potential to permanently alter 
hydrological regimes. Information on future changes to hydrology is not site-specific, and is 
obtained from current research findings. 

8.90 Dunmaglass Wind Farm is being constructed to the south of the Site and is located within 
part of the hydrological study area, the Allt nan Adag catchment. Enabling work for 
Dunmaglass Wind Farm started in April 2013, therefore in the absence of the proposed 
Aberarder wind farm Dunmaglass Wind Farm will continue to be constructed. The 
Dunmaglass Wind Farm ES, Volume II of III, Section 7 Hydrological Assessment states that, 
with best practice and any required mitigation as presented within the Dunmaglass Wind 
Farm ES in place, Dunmaglass Wind Farm will not have a si gnificant effect on the 
hydrological environment.  

Likely Significant Effects  

Design Considerations 

8.91 The assessment of potential effects is based upon the description of the proposed wind farm 
outlined in Chapter 2: Proposed Development and is assessed for construction, operational, 
decommission and cumulative effects of the proposed wind farm on the receptors. 

Hydrological Consideration 

8.92 Application of a minimum distance for the location of infrastructure from watercourses is 
the principal means by which surface hydrology can be protected (and therefore any 
dependent ecology or water supplies). During the development design process 50 m buffers 
were applied to all watercourses, to minimise the risk of potential effects due to changes in 
runoff, sedimentation or water quality. This is a precautionary value which is considered 
appropriate for watercourse protection in wet, upland terrain. This buffer distance is in 
excess of the 10 m buffer distance required by PPG5 (guidance developed by SEPA and the 
Environment Agency) and is considered appropriate given the soils and known flow paths 
within the site.  Chapter 3: Design Evolution and Alternatives, details how potential 
hydrological impacts were mitigated through design and appropriate buffers have been 
integrated into the final infrastructure design of the proposed wind farm.   

8.93 In addition, the design sought to minimise the number of new watercourse crossings 
required through review and design of a number of layout iterations. The final layout shown 
in Figure 2.1 requires 3 water crossings. Further information on these is provided in 
Appendix 8.5 and these crossings can be located on Figure 8.2. 

8.94 All components of the proposed wind farm have been kept outwith the SEPA medium 
likelihood fluvial flood outline12.  

Peat Considerations  

8.95 The design has sought where possible to avoid areas of deep peat across the Site. The design 
evolution of the site and the mitigation by design undertaken is detailed in Chapter 3: 
Design Evolution and Alternatives. 

Standard Mitigation 

8.96 There are a n umber of regulatory requirements concerning pollution prevention, working 
near watercourses, erosion and sedimentation measures, abstraction and engineering in the 
water environment. These form a basic starting point, but it is considered that the standard 
mitigation measures as set out below, go beyond what is currently required by regulation. 

8.97 In addition to the information considered in designing the layout, standard mitigation 
measures will be adhered to during the construction, operation and decommissioning of the 
proposed wind farm. Standard mitigation measures will be applied in relation to pollution 
risk, sediment management and management of surface runoff rates and volumes. These are 
provided as the Table of Standard Mitigation (ToSM), within TA2.1 and will be agreed with 
relevant Statutory Consultees prior to the commencement of construction. These are not 
considered to be mitigation measures, rather they form an integral part of the design and 
construction process. Relevant ’standard mitigation’ measures are stated below and t he 
assessment assumes these are implemented. Any further specific mitigation required to 

12 SEPA (2014) Flood Maps, available at: http://map.sepa.org.uk/floodmap/map.htm (accessed on 15/07/2014) 
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reduce the significance of a potential effect is identified in the ‘Table of Mitigation’ section 
of this chapter. 

8.98 Standard construction mitigation is detailed in TA2.1. 

Construction Effects 

8.99 Construction activities as set out in Chapter 2: Proposed Development have the potential to 
affect hydrological receptors and these are assessed below. 

Predicted Effects 

Pollution Risk 

8.100 During the construction phase, there is the potential for a pollution event to affect surface 
water bodies impacting on their water quality. This would have a negative effect on the 
receptor.  

8.101 Pollution may occur from excavated and st ockpiled materials during Site preparation and 
excavation of borrow pits. Contamination of surface water runoff from machinery, leakage 
and spills of chemicals from vehicle use and the construction of hardstanding also have the 
potential to affect surface water bodies. Potential pollutants include sediment, oil, fuels 
and cement. The risk of a pollution incident occurring will be managed using the measures 
outlined above and in the ToSM and in the final CDMS.  

8.102 Potential effects to the source of the identified private water supply in Table 8.8 have been 
assessed. There is only one PWS source located within the hydrological study area, which is 
located approximately 4 km from any infrastructure and within a small sub-catchment of the 
River Nairn. This small sub-catchment is not hydrologically connected to the Site and 
therefore it is considered that the magnitude of a po llution event within the Site will be 
negligible to this receptor. The potential effect of a negligible magnitude event on this high 
sensitivity receptor is of negligible significance and so no mitigation is required.  

8.103 Crom-allt Beag catchment will contain five turbines, approximately 3.3 km of track, two 
borrow pit search areas and a met mast located outwith the 50 m buffer and one water 
crossing and associated track which impinges on the 50 m buffer. The magnitude of a 
pollution event within this catchment and on the downstream River Nairn is considered low 
rather than none, due to the slightly enhanced risk of a pollution event within the buffer 
zones at the proposed water crossing over the Crom-allt Beag. 

8.104 Cròm-allt Mòr catchment will contain seven turbines, approximately 2.8 km of track and two 
borrow pit search areas located outwith the 50 m watercourse buffer and two water crossing 
and associated track which impinges on the 50 m buffer. The magnitude of a pollution event 
within this catchment and on the River Nairn is considered low, due to the slightly enhanced 
risk of a pollution event within the buffer zones at the proposed water crossings.  

8.105 The likelihood of a p ollution incident affecting Allt nan Adag  catchment is low as 
approximately 220 m of track is located within this catchment. This track is located outwith 
the defined buffers. The low likelihood of an event and distance to the watercourse means 

the resulting magnitude of a pollution event within this catchment is considered to be 
negligible.  

8.106 The Findhorn bedrock and localised sand and g ravel aquifers underlies the majority of the 
Site along with the Loch Ness bedrock and localised sand and g ravel aquifer both of which 
are large groundwater bodies extending beyond the study area. Potential pollution events 
occurring during the construction of the turbines or any hardstanding will be of low 
magnitude. Should pollutants reach the groundwater the scale of the effect will be low in 
relation to the overall groundwater body. The potential effect of a low magnitude pollution 
event on groundwater, which is of high sensitivity, will be of minor significance.  

8.107 The potential effect of a low magnitude event on those hydrological receptors of high 
sensitivity will be of minor significance. This includes Crom-allt Beag and Cròm-allt Mòr and 
therefore the River Nairn. The potential effect of a negligible magnitude event on those 
hydrological receptors of high sensitivity is of negligible significance; this includes Allt nan 
Adag. The potential effect of a low magnitude pollution event on groundwater, which is of 
high sensitivity, will be of minor significance. 

Sedimentation and Erosion 

8.108 During the construction phase, there is potential for erosion and sedimentation. Erosion and 
sedimentation may occur during site preparation which includes borrow pit excavation, 
construction of tracks and turbines. Sediment may be transported in surface water runoff or 
be washed into watercourses from stockpiled material leading to a reduction in the capacity 
or blockage of the channel. The likelihood of this occurring will be reduced through ensuring 
all stockpiled materials are located at least 50 m away from watercourses and through the 
application of best practice measures.  

8.109 The magnitude of potential erosion or sedimentation events within the Crom allt Beag 
catchment is assessed as being low following adherence to the measures contained within 
the ToSM, this included adherence with PPGs and the measures provided within paragraph 
Error! Reference source not found.. There is one key location where sediments may enter 
the watercourse which is at the proposed water crossing. With good practice measures, the 
duration of a low magnitude event could vary from short to longer term and the likelihood 
of occurrence will be low. The magnitude of an event within the Crom-allt Beag catchment 
and on the downstream River Nairn is low, due to the slightly enhanced risk of an erosion or 
sedimentation event within the buffer zones at the proposed water crossing. 

8.110 The magnitude of potential erosion or sedimentation event within the Cròm-allt Mòr is low 
following adherence to good practice measures. There are three key locations where 
sediment may enter the watercourse; the two water crossings and t he borrow pit search 
area which is located around 70 m upstream of the watercourse. This would only be the case 
if a borrow pit was constructed at this location. The potential magnitude of an effect would 
dependent on the size and location of the potential borrow pit within this area. With good 
practice measures, the duration of a low magnitude event could vary from short to longer 
term and the likelihood of occurrence will be low. The magnitude of an event at Cròm-allt 
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Mòr and downstream River Nairn is low, due to the slightly enhanced risk of an erosion or 
sedimentation event within the buffer zones at the proposed water crossings and due to the 
location upslope of one of the borrow pit search areas. 

8.111 The magnitude of a potential erosion or sedimentation event in the Allt nan Adag catchment 
is low as there is only a small amount of infrastructure proposed within this catchment, all 
of which is located outwith the defined buffers. The low likelihood of an event and distance 
to the watercourse means the resulting magnitude of sedimentation or erosion event within 
this catchment is considered to be negligible, following adherence to good practice 
measures. 

8.112 The significance of a low magnitude event on the high sensitivity receptors Crom-allt Beag, 
Cròm-allt Mòr and the River Nairn is minor.  

8.113 The significance of a negligible magnitude event on the high sensitivity receptors Allt nan 
Adag will be of negligible significance.  

8.114 It has been noted by SEPA that there is a considerable amount of erosion, sedimentation and 
deposition that has t aken place along the River Nairn. It is considered unlikely that the 
processes that cause these events along the River Nairn will be significantly affected by the 
construction of the proposed wind farm, due to the location of the infrastructure outwith 
the 50 m watercourse buffer and within the upper catchment of the River Nairn. Therefore 
it is predicted that there will be no impact on the River Nairn.  

Fluvial Flood Risk  

8.115 Construction of hardstanding including the construction compound, tracks, crane 
hardstandings and turbine bases will create more impermeable surface areas. This will lead 
to a relatively small increase in the total impermeable surface area of the Site, potentially 
causing small increases in runoff rates and volumes within Crom-allt Beag, Cròm-allt Mòr, 
River Nairn and Al lt nan Adag catchments. The sensitivity of these receptors to flood risk 
differs to that for pollution, sedimentation and erosion, infrastructure and man-made 
drainage and water abstraction with the sensitivities presented in Table 8.10. 

8.116 The permanent effect of the increase in impermeable surface area is assessed during the 
operational phase to avoid any double counting of effects. The construction phase includes 
the effects of temporary increases in impermeable area and temporary drainage diversions 
during the construction phase.  

8.117 The assessment of significance of an i ncrease in runoff during the construction phase is 
based on an asse ssment of where SEPA’s Flood Maps show attenuation of water during a 
medium likelihood event. 

8.118 The likelihood of a f lood event occurring is inherent in the assessment, being based on a 
medium likelihood flood event. While it is common to interpret this event as the peak flow 
equalled or exceeded on average once every 200 years it can also be interpreted as t he 
event that occurs with a probability of 0.5% in any year. 

8.119 The proposed access tracks cross three watercourses; a t ributary of Crom-allt Beag, a 
tributary of Cròm-allt Mòr and Cròm-allt Mòr. Details of the proposed water crossing 
locations are shown in Appendix 8.5. The greatest risk of localised flooding will be at these 
crossing locations where any blockage will reduce the ability of the channel to convey water 
leading to short duration, localised flooding. 

8.120 The drainage design will ensure management of any increase in runoff volumes for a 1 in 200 
year return period event at the detailed design stage. During the construction phase, the 
good practice measures will be in place to prevent materials entering watercourses and to 
ensure that man-made drains and bl ockages do not lead to bank erosion and l ocalised 
flooding. 

8.121 Adherence with good practice measures including appropriate drainage design and 
compliance with the final CDMS will limit potential effects to being local and short duration 
and so of negligible magnitude. 

8.122 The potential effect of a short term increase in runoff of negligible magnitude on a receptor 
of low sensitivity is of negligible significance. This includes: Crom-allt Beag, Cròm-allt Mòr 
and Allt nan Adag. The potential effect of a negligible magnitude event on the River Nairn 
which has a high sensitivity is of negligible significance.  

8.123 The magnitude of the increase in impermeable area is not sufficient to have a measurable 
effect on groundwater levels, therefore, groundwater flood risk is not considered further in 
this assessment. 

Infrastructure and Man-made Drainage 

8.124 During the construction period, drainage will be required to ensure construction areas are 
workable and not saturated. In particular, drainage, some of which will be temporary, will 
be required around turbine working areas, the construction compound and borrow pits to 
manage surface flows. Excavation of turbine foundations may require temporary de-
watering for the period of the foundation build. These drainage activities may lead to 
temporary changes in the water table surrounding these construction activities (where de-
watering is required below the level of the natural water-table). 

8.125 Depending on the porosity of the hardstanding, there is potential for drying out of areas 
historically supplied by sub-surface and groundwater flows, redirecting the water to other 
areas within the catchment. 

8.126 As construction of proposed infrastructure is required through areas of 250 m buffers 
associated with GWDTEs, there is potential to disrupt the natural sub-surface and 
groundwater flow paths which may feed the GWDTEs in these locations. SEPA recommends 
the use of a 250 m buffer for turbines and borrow pits to insure that there will be no impact 
to the GWDTEs, however this buffer has the potential to be reduced based on site specific 
knowledge. This is based on the assumption that groundwater at the Site will flow on top of 
the bedrock close to the surface and flow is defined by the topography.  
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8.127 A detailed assessment of each of these three GWDTE areas is provided in Appendix 8.4; no 

significant impacts have been identified. 

8.128 The magnitude of a po tential effect on the overall groundwater body is considered 
negligible during the construction phase, due to the temporary nature of any change in 
water table levels and due to the principal source of water within the surrounding 
catchment being from direct rainfall. Any temporary change to water table levels as a result 
of dewatering operations only required during construction would be reversed following the 
termination of this process. 

8.129 The magnitude of potential alterations in drainage in Crom-allt Beag catchment is low based 
on the assessment carried out in Appendix 8.4. This is due to the size of the catchment 
feeding the GWDTEs and the location of the turbines, being as such that they have been 
assessed not to significantly affect the quantity and quality of the water feeding the 
GWDTEs, however there may be some localised changes in flow pathways. Any potential 
ecological effects will be assessed within Chapter 7: Terrestrial Ecology. 

8.130 The magnitude of potential alterations in drainage in Cròm-allt Mòr catchment is low based 
on the assessment carried out in Appendix 8.4. One turbine is located within the 250 m 
buffer, however its location is not anticipated to interrupt the flow pathways feeding the 
Annex 1 habitat, and t herefore it is not anticipated that there will be any significant 
changes to water quality or quantity feeding the GWDTEs. Any potential ecological effect to 
the GWDTEs will be assessed within Chapter 7: Terrestrial Ecology.  

8.131 The magnitude of potential alterations in drainage in River Nairn (excluding the sub-
catchments of Crom-allt Beag and Cròm-allt Mòr) and Allt nan Adag is considered negligible 
as there is no infrastructure located within 250 m of GWDTEs within these catchments.  

8.132 The significance of a negligible magnitude effect on the overall groundwater bodies of high 
sensitivity is negligible. This significance of a low magnitude effect on the high sensitivity 
receptors of Crom-allt Beag and Cròm-allt Mòr is minor. The significance of a negligible 
magnitude effect on a high sensitivity receptor of Allt nan Adag and River Nairn is negligible.  

Water Abstraction 

8.133 During the construction of the proposed wind farm, water will be required for the batching 
plant and dust suppression. The required water will be abstracted from boreholes. The 
volume of water and mitigation required will be regulated through CAR authorisation, and 
will adhere to best practice and therefore the magnitude of an e ffect on groundwater-
surface water receptors is considered negligible.  

Peat Landslide Hazard 

8.134 Due to the presence of medium risk locations identified during the baseline assessment, a 
further quantitative risk assessment was carried out to determine the potential effect of 
construction activities on the level of risk. A full slope stability analysis was carried out 
using the infinite slope stability model to assess ‘cut’ track scenarios (unloaded) and 
‘floating’ tracks (loaded). This indicated that the risk of instability at medium locations 

could be reduced to low, providing suitable construction methodologies are established, 
notably no floating sections on sloping ground greater than 100. The results of the analysis 
are provided in the PSRA in Appendix 8.1. 

8.135 The PSRA details a non-exhaustive list of controls that should be considered for 
incorporation into the development of construction methodologies for the works in all areas 
of peat during detailed design stage. Detailed design and construction practices will need to 
take into account the particular ground conditions and the specific works at each location 
throughout the construction period.  

8.136 A Geotechnical Risk Register will be compiled prior to construction and will identify risks 
relating to peat instability, as this will be beneficial to both the Developer and the 
Contractor in identifying potential risks that may be involved during construction. A 
preliminary Geotechnical Risk Register is provided within the PSRA in Appendix 8.1.  

Operational Effects 

8.137 During the operational phase of the proposed wind farm, it is anticipated that routine 
maintenance will be required across the Site. To undertake the maintenance, operational 
machinery will occasionally visit the Site. No further construction activities will be carried 
out during the operational phase and chemical storage units will be removed. 

8.138 Should any maintenance be required on-Site during the operational life of the project which 
would involve construction type activities; mitigation measures will be adhered to along 
with the measures in the CDMS to avoid potential effects. 

Predicted Effects 

Pollution Risk 

8.139 The possibility of a pollution event occurring during operation is very unlikely. There will be 
a limited number of vehicles required on-Site for routine maintenance and the Applicant’s 
operational presence. Storage of fuels/oils on-Site will be limited and could include 
hydraulic oil required in turbine gearboxes (bunded to prevent fluid escaping) and diesel 
required for generators. 

8.140 Based upon this, the magnitude of a po llution event during the operational phase of the 
proposed wind farm will be low. Therefore, the significance of a pollution event during the 
operational phase of the proposed wind farm is predicted to be negligible for all receptors. 

Sedimentation and Erosion 

8.141 During the operation of the proposed wind farm, it is not anticipated that there will be any 
excavation or stockpiled material, reducing the potential for erosion and sedimentation 
effects.  

8.142 Immediately post-construction, newly excavated drains and track dressings may be prone to 
erosion as any vegetation will not have matured. Appropriate design of the drainage system, 
incorporating sediment traps, will reduce the potential for the increased delivery of 
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sediment to natural watercourses. Potential effects from sedimentation or erosion during 
the operational phase are considered to come from linear features on steeper slopes, where 
velocities in drainage channels are higher. The location of the tracks within Crom-allt Beag, 
Cròm-allt Mòr and Al lt nan Adag catchment are such that they are not located on steep 
slopes therefore reducing this risk of erosion from this processes. 

8.143 Should any non-routine maintenance be required at the sections of track crossing wet areas 
(defined visually on-Site by a contractor or operational personnel) there would be potential 
for erosion and sedimentation effects to occur due to the existence of disturbed material. 
Should this type of activity be required, then the good practice measures as detailed for the 
construction phase would be required on a c ase by case basis. Extensive work at water 
crossings/adjacent to the water environment may require approval from SEPA under the 
CAR Regulations13 (depending upon the nature of the activity). 

8.144 The magnitude of a potential erosion and sedimentation event occurring within the Crom-
allt Beag, Cròm-allt Mòr, River Nairn and Al lt nan Adag  catchment will be low, as no  
additional excavation or construction work should be undertaken during the operation of the 
proposed wind farm and it is during this activity when likelihood of these events occurring is 
at their greatest. There is however some risk of erosion as st ated in paragraph 8.142 as 
vegetation matures on disturbed ground. Therefore, the potential effect on these high 
sensitivity receptors is of minor significance.  

8.145 It has been noted by SEPA that there is a considerable amount of erosion, sedimentation and 
deposition has taken place along the River Nairn. It is considered unlikely that the processes 
that cause these events along the River Nairn will be significantly affected by the operation 
of the proposed wind farm, as the infrastructure is located outwith the watercourse buffer 
with the exception of the watercourse crossings and is all located within the upper 
catchment of the River Nairn. Therefore there will be no impact on the River Nairn. 

Fluvial Flood Risk  

8.146 The risk of an effect on fluvial flood risk arises as a result of a potential restriction of flow 
at a permanent water crossing following intense rainfall. It will also arise from a potential 
increase in surface water runoff as a result of increased impermeable areas. 

8.147 The Site is essentially rural with minimal infrastructure existing with the exception of estate 
tracks. Following the installation of the proposed wind farm, it has b een estimated that 
there will be an increase in impermeable surfaces of 0.065 km2 which represents a small 
percentage of the overall Site area. 

8.148 The proposed impermeable surface areas at the Site result from approximately 6.3 km of  
access tracks, 12 turbines and their associated hardstanding areas, a meteorological mast, a 
substation and control building. This in total provides an i mpermeable area of 0.065 km2 

13 SEPA (2010): Engineering in the water environment: Good practice guide. River Crossings. 

based on the dimensions of the infrastructure provided in Chapter 2: Proposed Development 
and GIS infrastructure layout. 

8.149 As infrastructure of the proposed wind farm is located within the catchment Allt nan Adag 
and the two sub-catchments of the River Nairn; Crom-allt Beag and Cròm-allt Mòr, runoff 
may be effected in each of these catchments.  

8.150 The FEH rainfall runoff methodology within ISIS14 has been used to provide an i ndicative 
quantitative assessment of the potential increase in runoff from the Site. The peak flood 
flow at the Site for a medium likelihood (0.5% AEP) flood event was estimated using the Unit 
Hydrograph method based on the catchment descriptors obtained from the FEH15. The 
difference between the peak runoff with the current urban extent (0%) and the proposed 
impermeable area provides an indication of the significance of the change in runoff. 

8.151 The aim of the analysis was to assess the likely effect of the proposed wind farm and not to 
determine the absolute flood risk at the Site. As such, the analysis has been based purely on 
catchment descriptors and only a percentage increase is reported here. The calculation was 
completed to estimate a peak flow for two scenarios; baseline and post construction.  

8.152 The hydrology of the catchment is characterised by a se t of descriptors defined from the 
FEH CD ROM. The characteristics are taken at the downstream point of the catchment 
where the watercourse crosses the hydrological study area boundary. This location captures 
all Site runoff and provides a measure of the effect to the downstream catchment.  

8.153 The percentage increase in impermeable area, as associated with the proposed wind farm, 
has been calculated for the River Nairn and Allt nan Adag as 0.46% and 0.007% respectively. 
The percentage increase in urban area for Allt nan Adag catchment is so small that it will 
have no noticeable effect on peak flows. The percentage change has not been analysed for 
Crom-allt Beag or Cròm-allt Mòr as they are sub-catchments of the River Nairn and bo th 
have no public roads or buildings located within their catchments. The point of analysis for 
the River Nairn is the edge of the hydrological study area. SEPA’s Flood Map shows areas of 
medium likelihood of flooding which extends across buildings and the B851 in close 
proximity to this location.  

8.154 The percentage increase in peak flow for a medium likelihood flood event is 1.43% for River 
Nairn. The results are summarised in Table 8.11. The magnitude for the River Nairn 
catchment is low, however it must be noted that the approach is precautionary. It does not 
take into account the dispersed nature of the infrastructure and assum es that all 
hardstanding areas are 100% impervious which is not the case in reality. The potential effect 
on this high sensitivity receptor is of minor significance.  

8.155 The magnitude in Allt nan Adag catchment is considered too small to be detectable and is 
therefore negligible. This is due to the small change in impermeable area which is too small 

14 CH2M Hill and others (2013): ISIS Version 3.7.0.233 Mode 2 
15 Flood Estimation Handbook (FEH) CD-ROM Version 3 
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to be used within the FEH rainfall runoff method. Therefore, the potential effect on this low 
sensitivity catchment is negligible.  

Table 8.11: Changes in peak flow from pre to post construction for the River Nairn catchment 

Sub-catchment Hardstanding area (km2) Point of Analysis % change from baseline 

River Nairn 0.064 262600 825550 1.43% 

Infrastructure and Man-made Drainage 

8.156 During the operational phase, drainage will be required to service access tracks and 
hardstanding which will remain in place throughout the operation of the proposed wind 
farm. This could potentially alter groundwater levels, recharge and f low pathways. The 
dispersed nature of the new drainage combined with adherence to good practice means that 
the magnitude of the predicted effects of an alteration to drainage on groundwater levels 
and recharge is considered negligible. The magnitude is considered negligible due to the 
unlikelihood that changes will be detectable through monitoring of the regional groundwater 
body.  

8.157 The operation of the proposed wind farm requires limited groundwork relative to the 
construction and de commissioning phases. For access purposes, tracks and asso ciated 
drainage will be required to be maintained in situ. In addition, cabling and c rane 
hardstanding will also remain in situ. The alteration of land cover has the potential to alter 
runoff characteristics. Altering drainage and local water budgets may have effects upon 
peat hydrology.  

8.158 Access tracks and associated drainage may lead to the lowering of the water table, by either 
removing water through drainage or reducing the downslope sub-surface movement of water 
through the use of impermeable infrastructure. This may result in ponding of water on 
upslope areas of track and drying of peat on areas downslope of a track. The application of 
SUDs as detailed in the ToSM will act to help convey water below tracks and should act to 
help minimise impacts. 

8.159 Current research indicates that access tracks can have local effects upon hydrology16. 
Therefore there is potential for effects around sections of track running parallel to slopes, 
where the interruption of a down-slope movement of sub-surface water is possible. 

8.160 On this basis, the magnitude of an e ffect on peat hydrology within Crom-allt Beag 
catchment is medium, due to approximately 1 km of track being located in such a way that 
it would likely interrupt localised flow pathways, and have an effect upon peat hydrology.  

8.161 The magnitude of an effect on peat hydrology within Cròm-allt Mòr catchment is medium, 
due to approximately 1.2 km of track being located in such a w ay that it would likely 
interrupt localised flow pathways, and have an effect upon peat hydrology.  

8.162 No additional tracks outwith those within the sub-catchments Crom-allt Beag and Cròm-allt 
Mòr are located within the River Nairn catchment therefore the magnitude of an effect on 

16 Natural England (2013): The impacts of tracks on the integrity and hydrological function of blanket peat (NEERoo2) 

peat hydrology is considered negligible for the River Nairn’s catchment. The effect is 
considered negligible so as to not double count the effect. 

8.163 Within Allt nan Adag  catchment 200 m of track is located in a w ay which would likely 
interrupt localised flow pathways and have an effect upon peat hydrology. Therefore it has 
been assessed that the magnitude of an effect on peat hydrology within Allt nan Adag 
catchment is low.  

8.164 It is not anticipated that the proposed wind farm will have a c onsiderable hydrological 
effect on the GWDTEs located across the Site during the operation of the wind farm. The 
potential ecological effect has been assessed in Chapter 7: Terrestrial Ecology. The majority 
of the GWDTEs are located over 250 m from the nearest infrastructure with the exception of 
those listed in Appendix 8.4. Appendix 8.4 describes the flow paths feeding each of these 
GWDTEs.  

8.165 Due to the location of the GWTDEs, which are Annex 1 Habitat, within Cròm-allt Mòr it is 
considered unlikely that there will be any noticeable hydrological effects on the GWDTEs. 
This is because it is unlikely that the flow paths feeding the GWDTEs will be blocked by the 
proposed operational infrastructure, therefore it is unlikely that there will be a change to 
the quantity and quality of water feeding the GWDTEs.  

8.166 At two locations within Crom-allt Beag’s catchment GWDTEs are located within 250 m of 
proposed wind farm infrastructure. The likely flow pathways feeding these GWDTEs are 
described in Appendix 8.4. As described in Appendix 8.4 the proposed infrastructure is 
located within a small section of the catchments feeding these two areas of GWDTEs. During 
the operation of the proposed wind farm it is expected that any disturbance to local 
groundwater levels will return to pre-construction levels. There may be some changes in 
localised flows (velocities and di rection) around the turbine but it is not anticipated that 
the turbine will stop groundwater from upslope of the turbine from feeding the peat 
downslope of the turbine.  

8.167 The GWDTEs located within the Crom-allt Beag’s catchment do not rely on water which has 
a distinctive chemical makeup (they do not require water which has an alkaline signature) 
any localised differences in flow direction and velocities should not have an effect on the 
GWDTEs as long as the quantity of water reaching the GWDTE remains the same. On this 
basis the magnitude of a potential effect within Crom-allt Beag’s, Cròm-allt Mòr, River Nairn 
and Allt nan Adag is considered negligible.  

8.168 Based on the above assessment for GWDTEs and peat hydrology the magnitude of an effect 
is considered negligible for the River Nairn catchment and l ow for Allt nan Adag . The 
significance of these effects on the River Nairn and Al lt nan Adag  receptors which have a 
high sensitivity is negligible and minor respectively. 

8.169 Based on the above assessment for GWDTEs and peat hydrology the magnitude of an effect 
is considered medium for the Crom-allt Beag’s and Cròm-allt Mòr’s catchments due to the 
location of the track across potential flow pathways. The significance of this on the high 
sensitivity receptors of Crom-allt Beag and Cròm-allt Mòr is moderate. 
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Water Abstraction 

8.170 During the operation of the proposed wind farm some water may be required for activities 
such as dust suppression, fire water and vehicle washing. The volume of water required is 
likely to be low and therefore the magnitude of an effect is considered negligible. Should 
the anticipated abstraction volume increase, then authorisation will be required from SEPA 
under CAR17. The potential effect on the high sensitivity receptors of Crom-allt Beag, Cròm-
allt Mòr, River Nairn and Allt nan Adag is of negligible significance.  

Peat Landslide Hazard 

8.171 The presence of turbine bases, crane hardstandings, access tracks, a met mast and restored 
borrow pits at the Site are likely to affect drainage conditions. Preferential drainage of 
surface runoff may occur along the tracks, affecting the subsurface hydrological regime, 
creating increased surface erosion which will lead to the risk of instability. However, if 
suitable drainage measures are constructed and maintained then the general risk of ground 
instability will remain low.  

Decommissioning Effects 

8.172 This section assesses the likely decommissioning effects for two scenarios, the most 
probable scenario and the worst case scenario. An assessment will be undertaken for each 
scenario. 

Most probable scenario 

8.173 The most probable scenario is considered to be the removal of any buildings, substations, 
transformers, met mast and turbines and the partial removal of turbine foundations. It is 
assumed for this scenario that tracks, watercourse crossings and cables will remain in situ. 

8.174 The decommissioning activities associated with the above are assumed to be the following 
based on SNH Research and guidance on restoration and decommissioning of onshore wind 
farms18: 

• turbines: dismantled using cranes on existing crane pad; 
• met mast: dismantled using cranes on existing crane pad; 
• turbine base: the top layer of the concrete turbine base will be removed off-site and 

backfilled to ground level. It is assumed that excavations will be filled using peat. It is 
assumed that the acquisition of peat used will not have a detrimental effect elsewhere 
on-Site; 

• transformers: removed; 
• buildings: demolish buildings; concrete slab removed; ground reinstated; and  
• substation: removal of switchgear/cabling. 

17 SEPA (2013): Regulatory Method (WAT-RM-01) Regulation of Abstractions and Impoundments. 
18 SNH Commissioned Report No. 591(2013): Research and guidance on restoration and decommissioning of onshore wind 
farms. 

8.175 The below assessment of decommissioning effects for the most probable scenario is based 
on the description of the most probable scenario and associated activities described above.  

Pollution Risk 

8.176 During the decommissioning phase, there is the potential for pollution events to impact 
surface water bodies affecting their water quality and this is likely to be similar to that 
experienced during the construction phase. As identified within the assessment of 
construction phase effects the PWS located within the hydrological study area is not 
hydrologically connect to the Site due to its location within a small sub-catchment of the 
River Nairn. Therefore the PWS is not at risk during the decommissioning phase.  

8.177 Pollution may occur from the excavation of the turbines and associated top layer of 
hardstanding; from leakage or spills from the turbines during their removal and from 
leakage and spills of chemicals from vehicle use. The risk of a pollution incident occurring 
will be managed using good practice measures.  

8.178 The magnitude of a pollution event within Crom-allt Beag, Cròm-allt Mòr, River Nairn and 
Allt nan Adag  catchment and t he underlying groundwater bodies is considered to be the 
same as for the construction phase. 

8.179 The significance of a l ow magnitude event on the high sensitivity receptors of Crom-allt 
Beag, Cròm-allt Mòr, River Nairn and the underlying groundwater body is minor. The 
potential effect of a negligible magnitude event for Allt nan Adag with has a high sensitivity 
is of negligible significance.  

Sedimentation and Erosion 

8.180 During the decommissioning phase sedimentation and erosion effects are unlikely to be 
greater than that during the construction phase. The key sources of erosion may occur 
during the removal of the turbines and hardstanding and the backfilling of the turbine area 
with peat. Sediment may be transported in surface runoff or washed into watercourses from 
stockpiled material leading to a p otential reduction in the capacity or blocking of the 
channel. As previously stated the majority of the decommissioning activities will be 
undertaken outwith the 50 m water course buffer. The risk of sedimentation and erosion 
will be managed using good practice measures.  

8.181 The magnitude of a pollution event within Crom-allt Beag, Cròm-allt Mòr, River Nairn and 
Allt nan Adag catchment is considered to be the same as for the construction phase. 

8.182 The significance of a l ow magnitude event on the high sensitivity receptors of Crom-allt 
Beag, Cròm-allt Mòr, River Nairn is minor. The potential effect of a negligible magnitude 
event for Allt nan Adag with has a high sensitivity is of negligible significance.  

Fluvial Flood Risk  

8.183 The decommissioning fluvial flood risk is not considered to be greater than during the 
operational phase. The greatest sensitivity of fluvial flood risk effects occurs during the 
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operational stage. For this scenario the full removal of all hardstanding across the Site will 
not occur with all tracks remaining in situ, therefore it is considered that the fluvial flood 
risk will not change considerably from that assessed for the operational phase.  

8.184 Therefore the significance of effect is considered negligible for Allt nan Adag and minor for 
River Nairn. The individual sub-catchments of the River Nairn located within the Site were 
not assessed individually as no key infrastructure is located within these catchments.  

Infrastructure and Man-made Drainage  

8.185 During the decommissioning phase, drainage will remain along the tracks and any remaining 
hardstanding. The excavation of the top layer of turbine hardstanding may cause some 
temporary local changes in the water table. All decommissioning excavation activities will 
be outwith the 50 m watercourse buffer and the 250 m GWDTE buffer, with the exception of 
three locations. The assessment at the three locations is considered to be the same as in 
Appendix 8.4. 

8.186 As the tracks are not removed for this scenario it is not anticipated that there will be any 
changes from the operational conditions along the tracks. Therefore it has been assessed 
that the magnitude of effect will be the same as that residual effect for the operational 
phase.  

8.187 The significance of a l ow magnitude event on the high sensitivity receptors of Crom-allt 
Beag, Cròm-allt Mòr, and Allt nan Adag is minor. The significance of a negligible magnitude 
effect on the high sensitivity receptors of Allt nan Adag of the River Nairn is negligible. 

Water Abstraction 

8.188 During the decommissioning of the proposed wind farm, water may be required for dust 
suppression. The volume of water and mitigation required will be regulated through the CAR 
Regulations and t herefore the magnitude of an e ffect on groundwater-surface water 
interactions is considered negligible. The potential effect on the high sensitivity receptors 
of Crom-allt Beag, Cròm-allt Mòr, River Nairn and Allt nan Adag is of negligible significance.  

Worst Case Scenario 

8.189 The worst case scenario is considered to be the full removal of all infrastructure associated 
with the proposed wind farm. 

8.190 The decommissioning activities associated with the total removal of all infrastructure is 
assumed to include those actives listed in paragraph 8.174 for the best case scenario with 
the additional activities provided below the is based on SNH Research and g uidance on 
restoration and decommissioning of onshore wind farms19: 

• transformers: concrete base removed from site; 
• crane pad: hardstanding excavated and backfilled with peat. It assumed that the 

acquisition of the peat used will not have a detrimental effect elsewhere on-Site; 

19 SNH Commissioned Report No. 591(2013): Research and guidance on restoration and decommissioning of onshore wind 
farms. 

• tracks: removed and backfilled with peat. It assumed that the acquisition of the peat 
used will not have a detrimental effect elsewhere on site; 

• substation: removal of hardstanding; and 
• cable: removal of cables. 

8.191 The below assessment of decommissioning effects for the worst case scenario is based on 
the description of the worst case scenario and associated activities described above.  

Pollution 

8.192 During the decommissioning phase, there is the potential for pollution events to affect 
surface water bodies impacting on their water quality. As identified within the assessment 
of construction phase effects the PWS located within the hydrological study area is not 
hydrological connect to the Site due to its location within a sm all sub-catchment of the 
River Nairn. Therefore the PWS is not at risk during the decommissioning phase.  

8.193 Pollution may occur from the excavation of all of the proposed wind farm infrastructure; 
from leakage or spills from the turbines during their removal and from leakage and spills of 
chemicals from vehicle used during the decommissioning phase. The risk of a po llution 
incident occurring will be managed using good practice measures.  

8.194 The magnitude of a pollution event within Crom-allt Beag, Cròm-allt Mòr, River Nairn and 
Allt nan Adag  catchment and t he underlying groundwater bodies is considered to be the 
same as for the construction phase. Effects on the Crom-allt Beag, Cròm-allt Mòr and River 
Nairn assessed as being of low magnitude and effects on the Allt nan Adag assessed as being 
of negligible magnitude. 

8.195 The significance of a l ow magnitude event on the high sensitivity receptors of Crom-allt 
Beag, Cròm-allt Mòr, River Nairn and the underlying groundwater body is minor. The 
potential effect of a negligible magnitude event for Allt nan Adag with has a high sensitivity 
is of negligible significance.  

Sedimentation and Erosion 

8.196 During the decommissioning phase, the key areas where there is a potential for erosion and 
sedimentation is across areas which have been excavated such as during the removal of the 
tracks, hardstanding and t urbine foundations. There is also a r isk for erosion on newly 
exposed land which was occupied by hardstanding and track during the operation of the 
wind farm. The area of land which was previously occupied by hardstanding and tracks will 
be covered to ground level with peat, however it will take time for vegetation to mature 
and during this time there will be a higher than average risk of erosion for these areas.  

8.197 The majority of the infrastructure is located outside of the 50 m water course buffer. The 
50 m is only impinged at the three water crossings. It is at these locations where there is 
the highest risk for sediments to be transported into the watercourses. During the removal 
of the water crossing there is also an increased risk of erosion and sedimentation due to the 
close proximity to the watercourse. Good practice will be followed during the 
decommissioning phase. 

 
 

 
8 - 18 

Volume 2: Environmental Statement 
Chapter 8: Geology, Hydrology and Hydrogeology 

 

                                                           



Aberarder Wind Farm 
Environmental Statement 

 
RES 

 

8.198 It is anticipated that the magnitude of sedimentation and erosion events will be greater 
during the decommissioning phase than during the operational and construction phase as the 
excavation activities will lead to areas of poorly vegetated peat with a greater risk of 
erosion. 

8.199 The magnitude of potential erosion and s edimentation events within Crom-allt Beag 
catchment is assessed as being medium. With the key areas for erosion to occur along newly 
excavated hard standing and tracks areas. Sediment generation is likely to occur along the 
newly excavated hard standing and track area, as well as during the excavation and removal 
activities themselves. There is one watercourse crossing within this catchment which will 
need to be removed and there is a short and medium term risk of sedimentation and erosion 
during the decommissioning activities. The raised risk of erosion will remain until vegetation 
on disturbed areas of peat has matured. 

8.200 The magnitude of potential erosion and sedimentation events within Cròm-allt Mòr’s 
catchment is assessed as being medium. This is due to the increased risk of erosion along 
newly excavated hardstanding and track areas. Sediment generation is likely to occur along 
the newly excavated hardstanding and track area, as w ell as dur ing the excavation and 
removal activities themselves. Good practice measures such as sediment traps and sediment 
lagoons will need to be implemented to help control the movement of the generated 
sediment and prevent it from entering the watercourses. There are two watercourse 
crossings within this catchment which will need to be removed. There is a short and medium 
term risk of sedimentation and erosion during the decommissioning activates at these 
points. The raised risk of erosion will remain until vegetation on disturbed areas of peat has 
matured. 

8.201 The magnitude of an erosion and po llution event within the River Nairn catchment is 
considered medium due to the medium classification for its sub-catchments of Crom-allt 
Beag and Cròm-allt Mòr. There is no additional risk within the River Nairn catchment, other 
than stated for these two sub-catchments as i t is not anticipated that additional 
decommissioning activities outwith these two sub-catchments will be undertaken.  

8.202 The magnitude of an erosion and pollution event with Allt nan Adag catchment is considered 
low due to small amount of infrastructure located within this catchment that will need 
removing, which consists of 220 m of track. Therefore there is only a small area of this 
catchment which is at increased risk of erosion during and after the track is excavated.  

8.203 The significance of a medium magnitude event on the high sensitivity receptors of Crom-allt 
Beag, Cròm-allt Mòr and River Nairn is moderate. The significance of a low magnitude on 
the high sensitivity receptor of Allt nan Adag is minor. 

Fluvial Flood Risk 

8.204 During the decommissioning phase the amount of impermeable area within each catchment 
will reduce as t he hardstanding and tracks are removed. The area which the tracks and 
hardstanding occupied during the operational phase may not immediately return to that of 

pre-construction levels due to changes in coverage of the peat and vegetation cover which 
could reduce the infiltration rate of the peat in those areas. Additionally the reduction in 
vegetation cover may cause an initial reduction in interception rates which could cause 
localised increases in surface runoff. 

8.205 Within the operational phase assessment the magnitude was assessed as low for the River 
Nairn and negligible for Allt nan Adag. The two sub-catchments of the River Nairn; Crom-allt 
Beag and Cròm-allt Mòr where not assessed separately from the River Nairn. It is not 
expected that the removal of the infrastructure will increase the fluvial flood risk from 
these levels. Therefore under the precautionary principle the magnitude assessed for the 
receptors under the operational phase has been carried forward into the decommissioning 
phase. 

8.206 The significance of a l ow magnitude event for the high sensitivity receptor of the River 
Nairn is minor. The significance of a negligible magnitude event for the low sensitivity 
receptor of Allt nan Adag is negligible.  

Infrastructure and Man-made Drainage 

8.207 During the decommissioning phase, it is considered that the magnitude of an effect will not 
be greater than that during the construction phase. The magnitude of potential event on 
drainage within Crom-allt Beag, Cròm-allt Mòr, River Nairn and Allt nan Adag catchment and 
the underlying groundwater bodies is considered to be the same as for the construction 
phase. 

8.208 The significance of a low magnitude event for the high sensitivity receptors of Crom-allt 
Beag and Cròm-allt Mòr is minor. The significance of a negligible magnitude event for the 
high sensitivity receptors of River Nairn, Allt nan Adag  and t he groundwater body is 
negligible.  

Water Abstraction  

8.209 During the decommissioning of the proposed wind farm, water may be required for uses such 
as dust suppression and vehicle washing. The volume of water and mitigation required will 
be regulated through the CAR Regulations and therefore the magnitude of an e ffect on 
groundwater-surface water interactions is considered negligible. The potential effect on the 
high sensitivity receptors of Crom-allt Beag, Cròm-allt Mòr, River Nairn and Allt nan Adag is 
of negligible significance.  

Mitigation 

8.210 Following the assessment, a requirement for mitigation within the Crom-allt Beag and Cròm-
allt Mòr catchments has been identified to prevent infrastructure and man-made drainage 
effects during the operational effects only, immediately adjacent to certain sections of 
access track.  
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8.211 The proposed mitigation will involve ensuring the movement of water through linear 

infrastructure features such as tracks. The detail of this will be decided either prior to, or 
during construction in consultation with the detailed design team and ECoW. Measures will 
include increasing the frequency of cross-drains (as part of the SuDS design) to allow the 
sub-surface movement of water from the upslope side of a track to the downslope slide. 
This will help disperse the outflows downslope of the track and reduce ponding upslope of 
the track. 

8.212 Following the assessment, a requirement for mitigation within the Crom-allt Beag and Cròm-
allt Mòr catchment has been identified to prevent decommissioning under the worst case 
scenario creating sedimentation and erosion effects along newly exposed peat within these 
catchments. Those measures applied within these two sub-catchments of the River Nairn 
should in turn reduce the magnitude of an effect within the River Nairn’s catchment.  

8.213 The proposed mitigation is to use geotextile to protect poorly vegetated peat until 
vegetation becomes established and is proposed within Crom-allt Beag and Cròm-allt Mòr. 
This should help to stabilise the peat and reduce the amount of erosion during 
decommissioning. 

Residual Effects 

8.214 Following the implementation of the above mitigation, the residual magnitude of an effect 
upon drainage and shallow groundwater stores and flow paths within Crom-allt Beag and 
Cròm-allt Mòr catchments during the operation of the proposed wind farm is considered low. 
The significance of a low magnitude effect on these high sensitivity receptors is minor. 

8.215 Following the implementation of the above mitigation, the residual magnitude of an effect 
upon sedimentation and erosion within Crom-allt Beag, Cròm-allt Mòr and River Nairn 
catchments during the worst case decommissioning phase is considered low. The 
significance of a low magnitude effect on these high sensitivity receptors is minor.  

Cumulative Effects 

8.216 Cumulative effects are considered the result of more than one development occurring 
within a common hydrological catchment. The study area for cumulative effects is that of 
the hydrological study area as beyond this point effects are likely to be so diminished as to 
not be detectable by current monitoring methods. 

8.217 Dunmaglass Wind Farm is located south of the Site. Of the hydrological catchments which 
make up the hydrological study area, Dunmaglass Wind Farm is located within Allt nan Adag. 
Therefore the assessment of cumulative effects is only relevant for this hydrological 
catchment.  

Predicted Cumulative Effects 

8.218 Cumulative effects may occur during the construction, operation or decommissioning of the 
developments. The enabling works for Dunmaglass Wind Farm began in August 2013 with the 
main construction work expected to follow the completion of the enabling works.  

8.219 Following the implementation of good practice measures, the cumulative effects of 
pollution risk, sedimentation and erosion and fluvial flood risk from the construction of 
these two developments will unlikely be greater than the sum of the individual effects of 
the two developments. The proposed Aberarder wind farm only has a short section of track 
located within Allt nan Adag catchment with the predicted residual effects within this 
catchment being assessed as negligible. Therefore the level of cumulative effects within this 
catchment is unlikely to be significantly greater than of Dunmaglass Wind Farm itself.  

8.220 The operational cumulative effects will unlikely be greater than the sum of the individual 
effects of the two developments. The predicted residual effects within Allt nan Adag 
catchment for the proposed Aberarder wind farm has been assessed as negligible. It is 
therefore unlikely that the cumulative effects will be greater than of Dunmaglass Wind 
farm. Additionally it is unlikely that the construction of both wind farms will be undertaken 
at the same time as enabling works have already begun for Dunmaglass Wind Farm. 

8.221 Following the implementation of good practice measures, the cumulative effects of 
pollution risk, sedimentation and erosion and fluvial flood risk from the decommissioning of 
these two wind farms is unlikely to be greater than that of either wind farm. It is also 
unlikely that both of these wind farms will undergo decommissioning at the same time. 
Assessing the worst case scenario of both wind farms being decommissioned at the same it is 
considered unlikely that the effect will be greater than for the decommissioning of 
Dunmaglass Wind Farm as the predicted residual decommissioning effects within Allt nan 
Adag catchment have been assessed as negligible and minor.  

Proposed mitigation  

8.222 No requirement for the mitigation of cumulative effects has been identified. 

Residual Cumulative Effects 

8.223 There are no significant residual cumulative effects.  

Summary 

8.224 Table 8.12 below summarises the predicted effects of the wind farm on Hydrology, 
Hydrogeology and Peat.  

Table 8.12: Summary of Residual Effects 

Likely Significant Effect Mitigation Means of Implementation Residual Effect 

Moderate significance 
during operational phase 
Infrastructure and man-

Increase frequency of 
cross-drains for tracks 
which are located 

The location cross-drains 
for the tracks will be 
identified during the 

Minor 
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Likely Significant Effect Mitigation Means of Implementation Residual Effect 
made drainage for Crom-
allt Beag 

perpendicular to the flow 
direction to help disperse 
outflows. 

detailed drained design, 
by the contractor on site 
and through the ECoW. It 
will be implemented on 
site by the contractor. 

Moderate significance 
during operational phase 
Infrastructure and man-
made drainage for Cròm-
allt Mòr 

Increase frequency of 
cross-drains for tracks 
which are located 
perpendicular to the flow 
direction 

The location cross-drains 
for the tracks will be 
identified during the 
detailed drained design, 
by the contractor on site 
and through the ECoW. It 
will be implemented on 
site by the contractor. 

Minor 

Moderate significance 
during worst case 
decommissioning for 
Crom-allt Beag  

Use of geotextile along 
newly exposed/poorly 
vegetated peat. 

During the design process 
for the decommissioning 
phase, the location and 
requirements for the 
geotextile will be 
determined. This will then 
be implemented on site 
by the contractor.  

Minor  

Moderate significance 
during worst case 
decommissioning for 
Cròm-allt Mòr 

Use of geotextiles along 
newly exposed/poorly 
vegetated peat. 

During the design process 
for the decommissioning 
phase, the location and 
requirements for the 
geotextile will be 
determined. This will then 
be implemented on site 
by the contractor.  

Minor 

Moderate significance 
during worst case 
decommissioning for River 
Nairn 

Use of geotextile along 
newly exposed/poorly 
vegetated peat within the 
subcatchments for Crom-
allt Beag and Cròm-allt 
Mòr 

During the design process 
for the decommissioning 
phase, the location and 
requirements for the 
geotextile will be 
determined. This will then 
be implemented on site 
by the contractor.  

Minor  

 

 

Volume 2: Environmental Statement 
Chapter 8: Geology, Hydrology and Hydrogeology 

 
8 - 21 

 
 

 



THIS DRAWING IS THE PROPERTY OF RENEWABLE ENERGY
SYSTEMS LTD. AND NO REPRODUCTION MAY BE MADE IN

WHOLE OR IN PART WITHOUT PERMISSION

DRAWING NUMBER

LAYOUT DWG T-LAYOUT NO.

River
Nairn (1)

Cròm-allt
Mòr (3)

Crom-allt
Beag (2)

Allt nan
Adag (4)

1

T12 T10

T4

T2

T1T3

T6T9

T5T8T11

T7

ABERARDER
WIND FARM

Figure 8.1:
Hydrological Study Area 

and Catchments

MMD-324487-DR-GI-001

N/AN/A

ENVIRONMENTAL STATEMENT 2014

1:34,500SCALE - @

Reproduced from Ordnance Survey digital data
© Crown Copyright 2014. All rights reserved.

License number 0100031673.

A3

Legend
Private Water Supplies

Hydrological Study area

Catchment Boundary

River Nairn (1)

Crom-allt Beag (2)

Cròm-allt Mòr (3)

Allt nan Adag (4)

> Wind Turbine Location

Watercourse Crossing

Structures

Crane Hardstanding

Site Tracks and Passing places

Mast & Hardstanding

Borrow Pit Search Areas

Site Boundary

0 1,500 3,000750 Meters

Note: Refer to ES Chapter 8 for 
information on referenced features.



THIS DRAWING IS THE PROPERTY OF RENEWABLE ENERGY
SYSTEMS LTD. AND NO REPRODUCTION MAY BE MADE IN

WHOLE OR IN PART WITHOUT PERMISSION

DRAWING NUMBER

LAYOUT DWG T-LAYOUT NO.

T12 T10

T4

T2

T1

T3

T6
T9

T5T8

T11

T7

Allt Nan Adag

Crom Allt Beag Crom Allt Mhor
ABERARDER
WIND FARM

Figure 8.2:
Hydrological Constraints

MMD-324487-DR-GI-001

N/AN/A

ENVIRONMENTAL STATEMENT 2014

1:8,000SCALE - @

Reproduced from Ordnance Survey digital data
© Crown Copyright 2014. All rights reserved.

License number 0100031673.

A3

Legend
> Wind Turbine Location

Watercourse Crossing

Structures

Crane Hardstanding

Site Tracks and Passing places

Mast & Hardstanding

Borrow Pit Search Areas

Catchment Boundary

Watercourses

Lochans

50m Lochan Buffer

50m Watercourse Buffer
GWDTEs

High

Moderate

100m GWDTE Buffer

250m GWDTE Buffer

Site Boundary

0 470 940235 Meters

Note: Refer to ES Chapter 8 for 
information on referenced features.




