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Glossary  

Design Envelope 

 

Sets out a range of minimum and maximum design parameters that may be 
applied to the final development design. 

Development Refers to Wind Turbine Generators (WTGs), inter-array cables, Offshore 
Substation Platforms (OSPs) and the Offshore Export Cable and any other 
associated works (all elements associated with this application). 

Development Area  The area which includes proposed WTGs, inter-array cables, OSPs and initial 
part of the Offshore Export Cable and any other associated works. 

Embedded mitigation 

 

Consists of mitigation measures that are identified and adopted as part of the 
evolution of the project design or measures otherwise incorporated as controls 
on the construction or operation of the project and included as considerations 
in assessing significance during the EIA process. 

Equivalent Carbon 
Dioxide  

The concentration of Carbon Dioxide (CO2) that would cause the same level of 
radiative forcing as a given type and concentration of greenhouse gases (GHG)  

Final Investment 
Decision 

Point at which all parties providing funds for a project make final decision on 
investment. 

Inch Cape 2014 
Consent 

Refers to the consents for the Wind Farm and Offshore Transmission Works 
(OfTW) granted by the Scottish Ministers.   

Inter-array cables  The electricity cables, which are not transmission voltage, between each WTG, 
between WTGs and OSPs and between OSPs. 

Levelised Cost of 
Energy 

Metrix used to allow comparison of energy costs between different 
technologies.  

Mitigation 

 

Actions which may include process or design to avoid/reduce/remedy or 
compensate for adverse impacts of a development. Avoids or reduces an 
effect, significant or otherwise 

Offshore Export Cable The Offshore Export Cable and all associated cable protections. 

Offshore Export Cable 
Corridor / Export 
Cable Corridor 

The area within which the proposed Offshore Export Cables will be laid outside 
of the Development Area and up to MHWS (see Figure 1.2).  

Offshore Substation 
Platforms (OSPs) 

The OSPs including transformer platforms. 

Offshore 
Transmission Works 
(OfTW)  

The Offshore Export Cable and OSPs. This includes all permanent and 
temporary works required. 
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Offshore Wind Farm / 
Wind Farm 

Includes WTGs, inter-array cables, meteorological masts and other associated 
and ancillary elements and works (such as metocean buoys). This includes all 
permanent and temporary works required. 

Onshore Application 
Site 

The area within the red line Planning Boundary comprising the OnTW, as 
defined. 

Onshore 
Transmission Works 
(OnTW) 

All works within the Application Site, typically including underground electricity 
transmission cables connecting to an onshore substation and further 
underground cables required to facilitate connection to the National Grid. This 
includes all permanent and temporary works required. 

Safety Zones A marine zone demarcated for the purposes of safety around a possibly 
hazardous installation or works/construction area under the Energy Act 2004. 

Scoping Opinion Provided by Marine Scotland Licensing Operations Team (“MS-LOT”) under the 
Electricity Works (Environmental Impact Assessment) (Scotland) Regulations 
2017 (as amended) and of the Marine Works (Environmental Impact 
Assessment) Regulations 2007 (as amended) setting out the scoping opinion 
adopted by the Scottish Ministers as to the scope and level of detail of 
information to be provided in the Environmental Impact Assessment report 
(EIA report) for the Development.  

Significant Effect An effect which is considered by the assessor to be “significant” in terms of the 
Environmental Impact Assessment Regulations which require the identification 
of significant effects. 

Worst Case Scenario Scenario selected that will lead to the greatest effect on a particular receptor 
from the range of potential possible design options within the Design Envelope 
to allow impact assessment to be completed.  

Wind Turbine 
Generator (WTG) 

The installation that converts energy from the wind to electrical power. 
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Abbreviations and Acronyms 

EIA Environmental Impact Assessment 

ELC East Lothian Council 

ES Environmental Statement  

ICOL Inch Cape Offshore Limited 

kj Kilojoule 

km Kilometre 

LAT Lowest Astronomical Tide 

MHWS Mean High Water Springs 

MLWS Mean Low Water Springs 

MS Marine Scotland 

MW Megawatts 

OFGEM Office of Gas and Electricity Markets 

OFTO Offshore Transmission Owner 

OfTW Offshore Transmission Works 

OnTW Onshore Transmission Works 

OSP Offshore Substation Platform 

RRPL Red Rock Power Limited 

SDIC State Development and Investment Corporation 

SEA Strategic Environmental Assessment 

SLVIA Seascape, Landscape Visual Impact Assessment 

SSE Scottish and Southern Energy 

STW Scottish Territorial Waters 

TCE The Crown Estate 

UK United Kingdom 

WTG Wind Turbine Generator 
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1 Introduction 

 Preamble 

1 This Environmental Impact Assessment Report (EIA Report) has been prepared by Inch Cape 

Offshore Limited (ICOL) to accompany applications for consent under Section 36 of the 

Electricity Act 1989 for the construction and operation of the Inch Cape Wind Farm and for 

marine licences under the Marine (Scotland) Act 2010 for the Inch Cape Wind Farm and 

associated Offshore Transmission Works (OfTW) which will be located approximately 15 to 22 

kilometres (km) to the east of the Angus coastline in Scotland (Figure 1.1). The Wind Farm has 

a grid connection agreement at Cockenzie in East Lothian.  

Figure 1.1: Location of Inch Cape Wind Farm 

 

 The Applicant  

1.2.1 Inch Cape Offshore Limited 

2 ICOL is a wholly owned subsidiary of Red Rock Power Limited (RRPL), a United Kingdom (UK) 

company based in Edinburgh. ICOL has been established to develop, finance, construct, 

operate, maintain and decommission the Inch Cape Wind Farm. ICOL is applying for the 

consents required for the Wind Farm and separately for the associated OfTW.  

3 ICOL has made a separate application to East Lothian Council (ELC) for planning permission in 

relation to the Onshore Transmission Works (OnTW), which will transport the electricity 

brought to shore from the Inch Cape Wind Farm to the National Grid Network.  
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4 The transmission assets will be transferred to an Offshore Transmission Owner (OFTO) for 

operation and decommissioning under the requirements of the OFTO regime established by 

the Office of Gas and Electricity Markets (OFGEM) and the UK Government. 

1.2.2 Red Rock Power 

5 Red Rock Power has been established to develop, own and operate clean energy projects and 

is owned by State Development and Investment Corporation (SDIC) Power Holdings Co Ltd. of 

China. RRPL is already supporting the development of new and clean energy in Scotland 

through their investment in the Beatrice offshore wind project, led by Scottish and Southern 

Energy (SSE). The project is currently under construction and represents one of the largest 

ever private investments in Scottish infrastructure. 

 Outline of the Development 

1.3.1 Background 

6 In 2008, at the request of the Scottish Government, The Crown Estate (TCE) invited potential 

developers to submit proposals for offshore wind farm sites within Scottish Territorial Waters 

(STW). 

7 A feasibility study of wind resource and water depth data was undertaken which identified a 

range of areas along the east coast of Scotland as having the most suitable physical 

characteristics for the development of an offshore wind farm, as described in Section 6.2, in 

Chapter 6: Site Selection and Alternatives of this EIA Report.  

8 In June 2011, TCE awarded an exclusivity agreement to develop the Development Area to ICOL 

(see Figure 1.1).  

9 The Development Area was included in Blue Seas - Green Energy: A Sectoral Marine Plan for 

Offshore Wind Energy in Scottish Territorial Waters: Part A The Plan (Marine Scotland, 2011). 

This plan identified the Inch Cape Development Area as one of six sites, within STW, for 

potential offshore wind farm development. A Strategic Environmental Assessment (SEA) of 

the Sectoral Marine Plan was undertaken by Marine Scotland (2010).  

10 Since being awarded the Exclusivity Agreement, ICOL has entered into a number of 

agreements in relation to the Development defined as the Wind Farm, OfTW and the OnTW; 

these include:  

• An Agreement for Lease with TCE, which gives an exclusive right to develop the Wind Farm 

and the opportunity to secure a lease giving rights to the seabed; and 

• Grid connection agreements with National Grid Electricity Transmission (to export up to 

700 Megawatts (MW)), this may vary during the project design process. 

2014 Consent 

11 In 2014, ICOL gained offshore consents (Section 36 and Marine Licences) for the construction 

and operation of the Inch Cape Offshore Wind Farm and associated OfTW; this new 
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application falls entirely within the existing consented application boundary. The existing 

consent allows delivery of an offshore wind farm project with a potential generating capacity 

of up to 784 MW.  

12 The determination of the offshore consents by the Scottish Ministers followed almost five 

years of project development by ICOL, including environmental surveys, engineering design 

studies and wide-ranging stakeholder engagement.  

13 The applications that were approved were accompanied by an Environmental Statement (ES) 

prepared and submitted in accordance with the applicable EIA regulations and legislation. 

14 The offshore consents granted in 2014, together with the offshore consents granted for the 

Neart Na Gaoithe, Seagreen Alpha and Seagreen Bravo wind farms, were subject to a petition 

for judicial review in early 2015.  That judicial review was ultimately unsuccessful following 

the decision of the UK Supreme Court in November 2017 to refuse permission to appeal the 

decision of the Inner House of the Court of Session to uphold the Scottish Ministers’ decisions 

to grant the offshore consents.  The offshore consents therefore remain valid. 

Reason for this Application 

15 The application for which this EIA Report relates is for a revised project design, that the 2014 

consent does not allow.    

16 The revised design sees a reduction in turbines of more than a third to a maximum of 72 for 

turbines of up to a height of 291 metres (m). The application also sees refinement in the design 

across a number for areas, such as a reduction in the maximum number of offshore export 

cables from six to two. These changes aim to minimise predicted environmental impacts whilst 

ensuring that the project continues to make a significant contribution to renewable energy 

targets and addressing climate change. 

17 It should be noted that it is ICOL’s intention to construct either the Inch Cape 2014 consented 

wind farm or, if consented, the Wind Farm that this application relates to, but not both.    

18 A comparative description of the Development parameters with those from the Inch Cape 

2014 Consent are provided in Chapter 6 of this EIA Report along with further information on 

the benefits associated with this application. A summary of effects from the Inch Cape 2013 

ES carried with this application are included in Chapter 18: Summary of Effects. These 

demonstrate that this application achieves ICOL’s twin objectives of improving project 

economics while also minimising the associated environmental impacts.   

19 The main differences in this Design Envelope versus the consented Development are provided 

in Table 1.1 below. 
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Table 1.1: Main differences in this Design Envelope versus the Inch Cape 2014 Consent 

 Design Parameter 
Design Envelope for this 

application 
Consented Design 

Envelope 

Number of turbines Up to 72 Up to 110 

Blade tip height (above 
Lowest Astronomical 
Tide (LAT)) 

Up to 291 m Up to 215 m 

Rotor Diameter Up to 250 m Up to 172 m 

Foundations and 
substructures  

Includes: Jacket and driven piles 
(including monopiles), jacket and 
suction piles, jacket and drilled piles, 
jacket and gravity based and gravity 
base. 

Includes: Jacket and 
driven piles, jacket and 
suction piles, jacket and 
drilled piles, jacket and 
gravity based and gravity 
base. 

Maximum energy 
capacity of hammer 

5000 kJ  1200 kJ 

Inter-array cables 
length 

Up to 190 km Up to 353 km 

Offshore Substation 
Platforms (OSPs) 

Up to 2 Up to 5 

Number of Export 
Cables 

Up to 2 Up to 6 

 

1.3.2 The Development  

20 A full description of the Development is presented in Chapter 7: Description of Development 

and summarised below. 

21 The Development consists of a number of components and all permanent and temporary 

works required to generate or transmit electricity to the National Grid: 

• The Wind Farm includes Wind Turbine Generators (WTGs), inter-array cables and 

associated ancillary infrastructure (see Section 1.3.3 and Table 1.1). 

• The Offshore Transmission Works (OfTW) includes the Offshore Export Cable and Offshore 

Substation Platforms (OSPs) (see Section 1.3.4 and Table 1.1). 

22 The operational life of the Development is up to 50 years. 
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The Wind Farm 

23 The location of the Inch Cape Wind Farm is shown in Figure 1.1. It is anticipated it will consist 

of up to 72 WTGs (see Section 7.5 in Chapter 7) which will be secured to the seabed within an 

area covering approximately 150 km2. 

24 A network of electricity cables will be required to connect the WTGs to the OSPs. These inter-

array cables will be either buried in the seabed or laid and protected.  

The Offshore Transmission Works 

25 The OfTW includes up to two OSPs, which will collect the electricity generated by the WTGs 

and process for export. Up to two Offshore Export Cables will be individually buried or 

protected until Landfall at Cockenzie, East Lothian. These cables will be separated from one 

another within a corridor to allow for construction and future maintenance with the distance 

reducing in shallower water.  

The Onshore Transmission Works 

26 In order to transmit the generated electricity from the Wind Farm to the National Grid, a 

connection will be made through the OfTW and the OnTW.  

27 The OnTW includes underground electricity cables and an onshore substation which receives 

power from the Offshore Export Cables and processes it for transmission to the existing grid 

network. The Landfall for Export Cables will be near Cockenzie (Figure 1.2). The OnTW lies 

within the vicinity of the former Cockenzie Power Station.  

28 The OnTW is subject to a separate application to ELC and the impacts of these works have 

been considered at an appropriate level to inform the assessment in this EIA Report (see 

Section 4.6.1 of Chapter 4: Process and Methodology). The EIA Report for the OnTW can be 

found at:  

https://pa.eastlothian.gov.uk/online-

applications/applicationDetails.do?activeTab=summary&keyVal=P4LTIAGNH3Y00 

1.3.3 Meteorological Mast 

29 One meteorological mast, currently in situ within the Development Area, was subject to a 

separate application which received consent on 1 August, 2014.  

  

https://pa.eastlothian.gov.uk/online-applications/applicationDetails.do?activeTab=summary&keyVal=P4LTIAGNH3Y00
https://pa.eastlothian.gov.uk/online-applications/applicationDetails.do?activeTab=summary&keyVal=P4LTIAGNH3Y00
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1.3.4 Terminology 

30 Where required, definition of technical terms used in this EIA Report are included in the 

glossary at the start of each chapter. The key terms relating to the Development used 

throughout this EIA Report are included in Table 1.2.  

31 For the purposes of the assessments, the components of the Development and the OnTW are 

separated into three geographical areas; the Development Area, the Offshore Export Cable 

Corridor (Figure 1.2) and the Onshore Application Site.  

32 The Development Area is defined as the area which includes proposed WTGs, inter-array 

cables, OSPs and initial part of the Offshore Export Cable (part of the OfTW component) and 

any other associated works (see Figure 1.2). 

33 The Offshore Export Cable Corridor is defined as the area within which the proposed Offshore 

Export Cables will be laid outside of the Development Area and up to Mean High Water Springs 

(MHWS) (see Figure 1.2).  

34 The Onshore Application Site is defined as the area above Mean Low Water Springs (MLWS) 

which includes underground electricity cables connecting to an onshore substation and 

further underground cables to connect to the National Grid at Cockenzie.  

 

Figure 1.2: Development Area and Offshore Export Cable Corridor 
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Table 1.2: Defined terms 

Term Meaning 

Development Refers to Wind Turbine Generators (WTGs), inter-array cables, 
Offshore Substation Platforms (OSPs) and the Offshore Export 
Cable and any other associated works (all elements associated 
with this application). 

Development Area  The area which includes proposed WTGs, inter-array cables, OSPs 
and initial part of the Offshore Export Cable and any other 
associated works (see Figure 1.2).  

Inch Cape 2013 
Environmental 
Statement (ES) 

Refers to document in which the Environmental Impact 
Assessment (EIA) was carried for the Inch Cape 2014 Consent.   

Inch Cape 2014 Consent Refers to the consents for the Wind Farm and Offshore 
Transmission Works (OfTW) granted by the Scottish Ministers.   

Inter-array cables  The electricity cables, which are not transmission voltage, 
between each WTG, between WTGs and OSPs and between OSPs. 

Offshore Export Cable The Offshore Export Cable and all associated cable protections. 

Offshore Export Cable 
Corridor / Export Cable 
Corridor 

The area within which the proposed Offshore Export Cables will 
be laid outside of the Development Area and up to MHWS (see 
Figure 1.2).  

Offshore Substation 
Platforms (OSPs) 

The OSPs including transformer platforms. 

Offshore Transmission 
Works (OfTW)  

The Offshore Export Cable and OSPs. This includes all permanent 
and temporary works required. 

Offshore Wind Farm / 
Wind Farm 

Includes WTGs, inter-array cables, meteorological masts and 
other associated and ancillary elements and works (such as 
metocean buoys). This includes all permanent and temporary 
works required. 

Onshore Application Site The area within the red line Planning Boundary comprising the 
OnTW, as defined. 

Onshore Transmission 
Works (OnTW) 

All works within the Application Site, typically including 
underground electricity transmission cables connecting to an 
onshore substation and further underground cables required to 
facilitate connection to the National Grid. This includes all 
permanent and temporary works required. 

WTG The installation that converts energy from the wind to electrical 
power. 
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 The Purpose of this Document 

1.4.1 Environmental Impact Assessment (EIA)  

35 The primary purpose of this EIA Report is to describe any significant environmental effects 

likely to arise as a result of the construction, operation and maintenance, and 

decommissioning of the Wind Farm and OfTW.  

36 On 16 May 2017, The Electricity Works (Environmental Impact Assessment) (Scotland) 

Regulations 2017 and The Marine Works (Environmental Impact Assessment) (Scotland) 

Regulations 2017 came into force, transposing the requirements of the 2014 amendment 

(2014/52/EU) to the Environmental Impact Assessment (“EIA”) Directive. Both sets of 

regulations (as amended) are hereinafter referred to together as “the 2017 EIA Regulations”. 

37 These 2017 EIA Regulations revoke The Electricity Works (Environmental Impact Assessment) 

(Scotland) Regulations 2000 (as amended) (“The Electricity Works 2000) and The Marine 

Works (Environmental Impact Assessment) Regulations 2007 (as amended) (“The Marine 

Works 2007”). 

38 As the Scoping Report for this application was submitted on 28 April 2017, the 2017 EIA 

Regulations therefore now apply under the transitional arrangements. 

39 These transitional arrangements determine that:  

• For consultation and publicity requirements, additional information provisions and 

decision notices, the 2017 EIA Regulations will apply. 

• The application for a Section 36 consent and marine licence will require an EIA Report.  

• The scope and level of detail of information to be contained within the EIA Report is as 

required by The 2000 Electricity Works Regulations and The 2007 Marine Works 

Regulations for Scotland. 

40 Therefore, this EIA Report has been assessed and written to meet the level of detail required 

of the 2000 Electricity Works Regulations and the 2007 Marine Works Regulations, whilst also 

taking into account the additional transitional arrangements (as noted above).   

41 This EIA Report includes a description of the legal and policy background, reporting of 

consultations and assessments undertaken as part of the overall project, definition of the 

Design Envelope (see Section 7.4 of Chapter 7) and detailed assessments of the potential 

impacts of the Wind Farm and OfTW. Further details of the EIA methodology are included in 

Chapter 4. 
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1.4.2 Scope of this EIA Report 

42 The findings of the EIA process are reported in this EIA Report. In each specialist topic chapter 

impacts are reported for: 

• The Development Area; and / or  

• The Offshore Export Cable Corridor; and. 

• The combined impacts of the Development Area and the Offshore Export Cable Corridor. 

43 This approach ensures that similar activities and effects are considered together, and that 

adequate information is clearly presented to allow determination of all relevant applications. 

Cumulative effects of the Development and OnTW with other proposals are also considered 

(see Section 4.7 in Chapter 4).   

44 Specific consideration of the impacts of the OnTW are being undertaken as part of a separate 

consent application process but the cumulative, indirect and secondary impacts are 

considered in this EIA Report. 

45 This application is supported with information to inform the Appropriate Assessment by 

Scottish Ministers of impacts on sites designated for their European nature conservation 

value.  

46 The scoping process for this EIA, the relevance of previous studies and surveys to support the 

baseline information for this new application, and the requirement for additional studies, is 

presented in Chapter 4.    

 The EIA Team  

47 The 2017 EIA Regulations require that the EIA Report is prepared by competent experts and 

must be accompanied by a statement from the applicant outlining the relevant expertise or 

qualifications of those experts. The EIA team included ICOL staff and technical experts from a 

number of specialist consultancies as summarised in Table 1.3, their relevant expertise and 

qualifications are presented in Appendix 1A: Competent Experts Experience and Qualifications. 

Table 1.3: List of Consultants and Advisors Undertaking Assessments by Discipline 

 Discipline Company 

Stakeholder Engagement Grayling 

Natural Fish and Shellfish Natural Power Consultants  

Marine Mammals Natural Power Consultants  
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 Discipline Company 

Ornithology 

Royal Haskoning DHV 

HiDef & BioConsult SH 

Centre for Ecology and Hydrology 

Macarthur Green 

Seascape, Landscape and Visual  SLR Consulting Ltd 

Cultural Heritage and Marine 
Archaeology 

Wessex Archaeology Ltd  

Commercial Fisheries Natural Power Consultants 

Shipping and Navigation  Anatec Limited  

Military and Civil Aviation Osprey Consulting Services Ltd  

Socio-Economics Natural Power Consultants and BVG Associates 

Underwater Noise 
The Centre for Environment, Fisheries and Aquaculture 
Science (CEFAS) 

 

 EIA Report Structure 

1.6.1 Composition 

48 This EIA Report comprises the following volumes: 

• Non -Technical Summary; 

• Volume 1: Main Text; 

• Volume 2: Appendices; and 

• Volume 3: Figures. 

1.6.2 Volume 1  

Background and Development Description 

49 Chapter 2: Policy and Legislative Context to Chapter 6 provide the background of the 

Development including, relevant policy, legislative context, EIA process and methodology, 

stakeholder engagement and the process of site selection and consideration of alternatives. 

50 Chapter 7 provides a description of the Development including the design parameters used 

with the technical assessments.  

51 Chapter 8: Benefits of the Development outlines benefits which are expected to occur from 

the delivery of the Development.  
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Assessment – Biological Environment 

52 Chapter 9: Natural Fish and Shellfish to Chapter 11: Ornithology detail the assessments and 

conclusions, carried out in accordance with methodology outlined in Chapter 4, of the 

biological environment. 

Assessment – Human Environment 

53 Chapter 12: Seascape, Landscape and Visual to Chapter 17: Aviation detail the assessments 

and conclusions, carried out in accordance with methodology outlined in Chapter 4, of the 

human environment. 

Summary of Effects 

54 Chapter 18 provides a summary of assessments in each technical chapter. 

1.6.3 Volume 2 

55 The appendices (including the Seascape, Landscape Visual Impact Assessment (SLVIA) 

visualisations and figures) referred to in each chapter in Volume 1 are presented in this 

volume. 

1.6.4 Volume 3 

56 Figures referred to in each chapter in Volume 1 (other than SLVIA) are contained in this 

volume.  

 Opportunity to Comment 

57 In accordance with legislative requirements and industry best practice, submission of 

applications will be advertised and this EIA Report will be publicly available. Stakeholder 

engagement will continue into the determination phase. Any formal responses received as 

part of this phase will be captured as representations to the consent applications and will be 

considered by Marine Scotland (MS) during the determination phase. 

58 A copy of the applications, with their respective plans showing the areas to which they relate, 

together with a copy of this EIA Report, are available for inspection, free of charge, via the 

website (www.inchcapewind.com) and during opening hours at: 

• Angus Council - Planning, Angus House, Orchardbank Business Park, Forfar DD8 1AN; 

• Dundee Council - Planning and Building Control, Floor 6, Dundee House, 50 North Lindsay 

Street, Dundee, DD1 1LS; 

• Fife Council - Enterprise, Planning and Employability Services, Kingdom House, Kingdom 

Avenue, Glenrothes, KY7 5LY; 

• East Lothian Council, John Muir House, Brewery Park, Haddington, East Lothian, EH41 

3HA; 

http://www.inchcapewind.com/
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• Dunbar Library, Bleachingfield Centre, Dunbar, EH42 1DX; 

• Arbroath Library, Hill Terrace, Arbroath, DD11 1AH; 

• Port Seton Library, Community Centre, South Seton Park, Port Seton, EH32 0BG; and 

• St Andrews Library, Church Square, St Andrews, KY16 9NN. 

59 If you wish to comment on this EIA Report or make representations to Marine Scotland you 

must do so within 30 days from the last advert. Please write to MS at the following address: 

Scottish Government  
Marine Laboratory 
PO Box 101 
375 Victoria Road 
Aberdeen 
AB11 9DB 
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2 Policy and Legislative Context  

 Introduction 

1 This chapter describes the policies and legislation which support, or are drivers for, the 
development of offshore renewable energy and are relevant to the Inch Cape Wind Farm 
and Offshore Transmission Works (OfTW) (together the 'Development'). Specific policies and 
legislation relevant to the individual assessments is detailed in each technical chapter. 

2 This chapter is supported by the Offshore Planning and Policy Statement, which has been 
submitted as part of this application. 

 Need for the Development 

3 The key drivers underpinning the need for renewable energy, follow from international 
and European Union (EU) policies and obligations are as follows:    

• The need to reduce greenhouse gas emissions, including increasing energy 
generation from low carbon sources to replace high carbon energy sources such as 
burning coal and oil;  

• The need for energy security, including:  

o The need to secure safe, affordable, reliable and preferably local energy 
generation for the UK market;  

o The need to replace existing old energy generation infrastructure;  

o The need to support expected electricity demand whilst meeting climate 
change commitments; and  

• The need to maximise economic opportunities from energy infrastructure.  

4 This Development is being progressed to take advantage of advancements in offshore wind 
technology that falls outwith the design envelope granted to Inch Cape Offshore Limited 
(ICOL) in 2014.  Utilising modern technology will not only improve the Development’s 
efficiencies but also minimise the associated potential environmental impact, as 
demonstrated in Chapters 6: Site Selection and Alternatives and 18: Summary of Effects 
respectively.   The role of the Development in helping deliver these requirements is also 
discussed in Chapter 8: Benefits of the Development.   

 Identification of Relevant Policy and Legislation 

5 A number of international, United Kingdom (UK), Scottish and other relevant policies and 
legislation have been taken into account during the preparation of this Environmental 
Impact Assessment (EIA) Report as they help to demonstrate the need for the Development 
and the way in which the Development has been developed.  

6 The policies and legislation considered in this chapter have been split into specific topics, 
which relate to the range of considerations appropriate for a development of this nature:   



INTRODUCTORY CHAPTERS 
Policy and Legislative Context 

 

INCH CAPE OFFSHORE LIMITED                                                
www.inchcapewind.com 2 of 11 

02 
Chapter 

• Climate change (see Section 2.4); 

• Energy (see Section 2.5); 

• Marine (see Section 2.6);  

• Onshore Development (see Section 2.7); 

• Other Policies (see Section 2.8). 

 Climate Change 

7 Current awareness of climate change has resulted in commitments, legislation and policy 
designed to reduce carbon emissions. The Intergovernmental Panel on Climate Change 
(IPCC), Climate Change 2014 Synthesis Report states that: 

‘Human influence on the climate system is clear, and recent anthropogenic emissions of 
greenhouse gases are the highest in history. Recent climate changes have had widespread 
impacts on human and natural systems.’ 

8 Those policies of most relevance to the Development to address climate change are 
described below.  

2.4.1 The Kyoto Protocol  

9 “The Kyoto Protocol is an international agreement linked to the UNFCC, which commits its 
Parties by setting internationally binding emission reduction targets (United Nations, 2013)”. 
By ratifying the Protocol, countries agree to meet their targets primarily through national 
measures; in the UK this Protocol led to the Climate Change legislation and policy described 
below. 

10 The Protocol’s first commitment period started in 2008 and ended in 2012. The second 
commitment period began on 1 January 2013 and will end in 2020, when it will be replaced 
by the Paris Agreement.   

2.4.2 The Paris Agreement 

11 The Paris Agreement builds upon the Kyoto Protocol and brings together 175 parties with 
the aim of keeping a global temperature rise to below 2 degrees Celsius above pre-industrial 
levels and to pursue efforts to limit the temperature increase even further to 1.5 degrees 
Celsius. The Agreement requires all parties to put forward their best efforts through 
‘nationally determined contributions’ which includes that all parties report regularly on their 
emissions and on their implementation efforts.  

 

2.4.3 Climate Change Act 2008 

12 The Climate Change Act 2008 requires that UK emissions are reduced by at least 80 per cent 
by 2050, compared to 1990 levels. The Act provides a legal framework for ensuring that the 
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UK Government meets its commitments to tackle climate change. Devolved administrations 
have defined their own legally binding targets which are the same or more stringent than 
those defined by the UK Government. The Act also introduced a system of legally binding 
carbon budgets to set a ceiling on carbon emissions over successive five yearly periods. The 
first three budgets require emissions to be reduced by at least 34 per cent on baseline levels 
by 2020. 

2.4.4 Climate Change (Scotland) Act 2009 

13 The Climate Change (Scotland) Act 2009 contains provisions that set a legally binding target 
for reducing carbon dioxide emission by at least 42 per cent by 2020 and at least 80 per cent 
by 2050, compared to 1990 levels. These targets are more stringent than the UK targets (see 
Section 2.4.3). In 2017, the Scottish Government consulted on a new Climate Change Bill 
which proposes to increase the 2020 target to 56 percent and the 2050 target to 90 percent, 
with increased interim targets of 66 percent  for 2030 and 78 percent  2040. At the time of 
writing, further action by the Scottish Government regarding the Bill is awaited. 

14 The Act places sustainable development duties on Scottish Ministers and public bodies 
relating to climate change. The way in which offshore wind farm developments contribute 
towards achieving the governments carbon reduction commitments has been considered in 
Chapter 8. 

15 The Act is underpinned in Scotland by a series of strategies and policies which provide 
further detail on how climate change targets can be achieved. The Climate Change Delivery 
Plan: Meeting Scotland’s Statutory Climate Change Targets (Scottish Government 2009a) 
sets a framework for action to achieve emissions reductions including a series of ten 
pledges, the first of which directly relates to the implementation of renewable energy to 
promote large scale, decentralised and sustainable generation. Subsequent strategies 
include Low Carbon Scotland - Meeting the Emissions Reduction Targets 2010-2022: The 
Report on Proposals and Policies (Scottish Government, 2011) and its updated draft 
document Low Carbon Scotland: Meeting our Emissions Reduction Targets 2013-2027: The 
Draft Second Report on Proposals and Policies (Scottish Government, 2013a). These 
documents set out proposals and policies to achieve the statutory emissions targets and 
identify decarbonisation of electricity generation as a key driver of progress towards a low 
carbon economy. The commitment to renewable energy is clearly set out along with the 
Scottish Government’s commitment to supply 100 per cent of energy demand from 
renewable sources by 2020. 

16 The Scottish Government has published their Climate Change Plan (Scottish Energy Strategy: 
The Future of Energy in Scotland) which sets out how Scotland intends to meet the emission 
reduction targets in the period 2018-2032. This plan will sit alongside the Scottish 
Government’s Energy Strategy (see Section 2.5.5), and provides the strategic framework for 
transition to a low carbon Scotland. The new Climate Change Plan builds on the previous 
reports on policies and proposals detailed above (Scottish Government, 2018). 

  

http://www.gov.scot/Topics/Business-Industry/Energy/energystrategy
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2.4.5 A Low Carbon Economic Strategy for Scotland: Scotland – A Low Carbon Society 

17 The Low Carbon Economic Strategy (Scottish Government, 2010) is an integral part of the 
Government’s plan to secure sustainable economic growth. It is also a key component of the 
Scottish Government’s broader approach to meet Scotland’s climate change targets and 
secure the transition to a low carbon economy. 

2.4.6 The National Planning Framework and Scottish Planning Policy 

18 All of the above climate change commitments and obligations will be delivered through the 
National Planning Framework for Scotland 3 (NPF3) and Scottish Planning Policy (SPP). 

19 NPF3 will facilitate the transition to a low carbon economy, particularly by supporting 
diversification of the energy sector. The spatial strategy as a whole aims to reduce 
greenhouse gas emissions and facilitate adaptation to climate change.  

20 Section 44 of the Climate Change Act places a duty on every public body to act:  

• in the way best calculated to contribute to the delivery of emissions targets in the Act; 

• in the way best calculated to help deliver the Scottish Government’s climate change 
adaptation programme; and 

•  in a way that it considers is most sustainable.  

21 The SPP sets out how this should be delivered on the ground. By seizing opportunities to 
encourage mitigation and adaptation measures, planning policy is intended to support the 
transformational change required to meet emission reduction targets and influence climate 
change.  

 Energy  

22 Energy policy and national planning policy are material considerations to the determination 
of project consents and provide a clear framework and strategy which are central to the 
background and context of the Development. In addition to information in this chapter, the 
legislation specific to the determination of the application is detailed in Chapter 3: 
Regulatory Requirements.  

2.5.1 The EU 2020 Energy Strategy (Energy 2020: A strategy for competitive, sustainable and 
secure energy) 

23 The EU Energy Strategy was developed in response to Kyoto, and sets out the priorities to 
ensure that by 2020, the EU aims to reduce its greenhouse gas emissions by at least 20 
percent, increase the share of renewable energy to at least 20 percent of consumption, and 
achieve energy savings of 20 percent or more. All EU countries must also achieve a 10 
percent share of renewable energy in their transport sector. 

  

http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1409650806265&uri=CELEX:52010DC0639
http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1409650806265&uri=CELEX:52010DC0639
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2.5.2 EU Energy Road Map 2050  

24 The EU Energy roadmap 2050 for low carbon economy builds on the 2020 Energy Strategy 
and sets out the EU goal to cut greenhouse gas emissions by 80–95 percent by 2050, and 
notes that two thirds of our energy should come from renewable sources (EC 2011).  It 
particularly identifies offshore wind as providing a main contribution to meeting the low 
carbon targets set by Kyoto. 

2.5.3 European Renewable Energy Directive  

25 The Renewable Energy Directive (2009/28/EC) sets renewable energy targets from EU 
Member States such that the EU will reach 20 per cent of energy from renewable sources by 
2020. The UK’s individual target is to generate 15 per cent of energy from renewable sources 
by 2020 in the National Renewable Energy Action Plan for the UK.    

2.5.4 National Renewable Energy Action Plan for the UK  

26 The Action Plan (Department of Energy and Climate Change (DECC), 2010) produced as a 
requirement of Article 4 of the European Renewable Energy Directive (2009/28/EC) requires 
each Member State to submit a National Renewable Energy Action Plan. The Renewables 
Action Plan (Scottish Government, 2009b) sets out the Scottish Government renewable 
energy targets but this was subsequently revised by the publication of the 2020 Routemap 
for Renewable Energy in Scotland (Scottish Government, 2015a). This updated and expanded 
Routemap reflects the Scottish Government’s target to meet an equivalent of 100 per cent 
demand for electricity from renewable energy by 2020. The 2015 update to the Routemap 
stated that in 2014, renewable sources delivered 49.8 per cent of gross electricity 
consumption, overtaking nuclear as Scotland’s single largest source of electricity, and 
renewable generation in Scotland made up approximately 30 per cent of the total UK 
renewable generation (Scottish Government 2015a).  

2.5.5 The UK Low Carbon Transition Plan – National strategy for climate and energy   

27 The White Paper (Her Majesty’s (HM) Government, 2009a) sets out the UK’s first low carbon 
transition plan to 2020 and how the Government plans to meet its binding carbon budget – 
an 18 per cent cut in emissions on 2008 levels by 2020 (34 per cent on 1990 levels). The plan 
details the UK Government intention to invest up to £120 million in offshore wind and an 
additional £60 million to cement the UK’s position as a global leader in marine energy.  
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2.5.6 The UK Renewable Energy Strategy  

28 The Strategy (HM Government, 2009b) details how the UK can reach its goal of 15 per cent 
of energy from renewables by 2020. The aim of this strategy is, by 2020, renewable energies 
will be used to supply the equivalent of nearly all 26 million homes in the UK with their 
current electricity needs, and four million homes with their current heating needs. This 
strategy predicted that 30 per cent of UK electricity will come from renewable sources by 
2020 with more than two-thirds of that coming from onshore and offshore wind 
developments. 

2.5.7 Scottish Energy Strategy: The Future of Energy in Scotland 

29 Published in December 2017, Scotland's first Energy Strategy sets out the Scottish 
Government’s vision for the future energy system in Scotland. It articulates six energy 
priorities, including championing Scotland's renewable energy potential, for a whole-system 
approach that considers both the use and the supply of energy for heat, power and 
transport (Scottish Government, 2017). The strategy sets out two new targets for the 
Scottish Energy System by 2030: 

• The equivalent of 50 per cent of the energy for Scotland’s heat, transport and electricity 
consumption to be supplied from renewable sources; and 

• An increase by 30 per cent in the productivity of energy use across the Scottish 
economy.   

  Marine  

30 There are several policies which specifically relate to works within the marine environment 
which have been considered in the preparation of this EIA Report.  

2.6.1  UK Marine Policy Statement  

31 The Policy Statement (HM Government, 2011) provides the framework for preparing Marine 
Plans and taking decisions affecting the marine environment. The Policy Statement assumes 
a significant part of the renewable energy required to meet targets and objectives will come 
from marine sources. Of these marine sources, offshore wind is expected to provide the 
largest single renewable electricity contribution towards 2020 targets and beyond. 

2.6.2 Scotland’s National Marine Plan  

32 Scotland’s National Marine Plan was published in March 2015, along with Scotland's Marine 
Atlas: Information for The National Marine Plan (Scottish Government 2015b). The Plan 
provides a comprehensive overarching framework for all marine activity in Scottish 
Territorial Waters (STW).  There is no Marine Planning Partnership formed for the area 
relevant to the Development.  
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2.6.3 Blue Seas - Green Energy: A Sectoral Marine Plan for Offshore Wind Energy in Scottish 
Territorial Waters: Part A The Plan 

34 The Plan (Marine Scotland, 2011) confirmed a number of offshore wind development areas 
within identified regions around Scotland. Within the defined ‘East’ region, Inch Cape and 
Neart na Gaoithe are being progressed. One further site was identified, Forth Array, but has 
since been withdrawn. 

2.6.4 Marine Protected Areas (MPAs)  

35 The MPA network aims to protect biodiversity, geodiversity and contribute to the UK’s 
agreement with international partners to create an ecologically coherent network of well-
managed MPAs in the North East Atlantic (Scottish Government, 2013b). 

2.6.5 Marine (Scotland) Act 2010  

36 The Act introduced statutory powers for marine planning in Scotland’s seas. Scotland’s 
National Marine Plan published in March 2015 sets national objectives and policies for 
marine and coastal planning (Scottish Government, 2015b). The Plan acknowledged the 
importance of turning Scotland’s offshore energy resources into a fully developed industry 
contributing to economic and climate change objectives and proposes a presumption in 
favour of sustainable development.  

 Onshore Development  

37 There are several development policies which are relevant to renewable energy 
developments. These have been identified in relation to various elements of the 
Development including the Offshore Export Cable Corridor, landfall location and Onshore 
Transmissions Works.  

2.7.1 National Planning Framework for Scotland 3 (NPF3)  

38 NPF3 (Scottish Government, 2014a) is the long term spatial strategy for Scotland. The key 
aims of NPF3 are:  

• to create a successful, sustainable Scotland with fairly distributed opportunities; 

• to create a low carbon Scotland and to be a world leader in low carbon energy 
generation, both onshore and offshore; 

• to create a natural and resilient Scotland where natural and cultural assets are respected 
and represent a sustainable economic, environmental and social resource for the nation; 
and 

• a connected Scotland, making better use of our existing infrastructure, and having 
improved internal and international transport links.  

39 As part of the strategy for achieving the vision for Scotland as a “low carbon place” NPF3 
specifically references the desire for Scotland to become “a world leader on offshore 
renewable energy” (Paragraph 1.2) and has stated that in order to support this vision there 
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should be “planning enabling development of onshore links to support offshore renewable 
energy development.”.  It is highlighted that “a strategy for the marine grid, connecting with 
the onshore network, will help to provide greater clarity on the offshore projects required. 
(Commentary on National Development 4)” 

2.7.2 Scottish Planning Policy (SPP) 

40 SPP (Scottish Government, 2014b) highlights support for offshore renewable energy 
generation and the role the planning system has in the development of the offshore 
industry. SPP states in Paragraph 89 that “Plans should identify areas of largely developed 
coast that are a major focus of economic or recreational activities that are likely to be 
suitable for further development; areas subject to significant constraints; and largely 
unspoiled areas of coast that are generally unsuitable for development”. Paragraph 89 goes 
on to state that “this broad division does not exclude important local variations…or essential 
onshore developments connected with offshore energy projects…”.  

41 Paragraph 90 of SPP comments that development plans “should provide for the development 
requirements of users requiring a coastal location, including…land-based development 
associated with offshore energy projects.” 

 Other Policies, including Local Planning Authorities Plans 

42 Other policies, such as terrestrial, regional and local plans, relevant to the determination of 
the application have been taken into consideration during the preparation of this EIA Report. 
These topic specific policies are detailed in the relevant technical chapters. 
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3 Regulatory Requirements 

 Introduction 

1 This chapter describes the key regulatory requirements, applicable to the Development. In 
addition, it considers the broader legal and regulatory context applicable to the applications 
required for the construction, operation and decommissioning of the Development (see 
Section 3.2). The Wind Farm is located in Scottish Territorial Waters (STW) so is within 
Scottish jurisdiction but applicable United Kingdom (UK) legislation is also relevant and has 
been included in this chapter. The legislation and policy framework for the Development is 
described in Chapter 2: Policy and Legislative Context. 

 Development Consents  

3.2.1 Marine Strategy Framework Directive 

2 The European Marine Strategy Framework Directive (2008/56/EC) requires Member States 
to prepare national strategies to manage their seas to achieve or maintain Good 
Environmental Status by 2020. These requirements are implemented in Scotland through 
the Marine (Scotland) Act 2010.  

3.2.2 Marine (Scotland) Act 2010  

The Purpose of the Marine (Scotland) Act 2010  

3 The Marine (Scotland) Act 2010 introduced a framework for sustainable management of the 
STW, aiming to ensure environmental protection is balanced with economic growth of 
marine industries. The Marine (Scotland) Act 2010 establishes that decisions by the Scottish 
Ministers on Marine Licence applications must be made in accordance with specified marine 
plans and policy documents unless relevant considerations indicate otherwise. 

The Marine Licence Process 

4 Marine Licences are issued by the Scottish Ministers, through Marine Scotland. The primary 
objectives of the legislation are to protect both the marine ecosystem and human health, 
and to minimise interference and nuisance to other legitimate users of the sea. Part 4 of the 
Marine (Scotland) Act 2010 outlines licensable activities including the deposit of substances 
and objects, and the construction, alteration or improvement of works within the Scottish 
Marine Area. 

3.2.3 Electricity Act 1989 (as amended) 

5 The Inch Cape Offshore Wind Farm is subject to an application for consent to Scottish 
Ministers under Section 36 of the Electricity Act 1989 (as amended) for construction, 
operation and decommissioning of the Wind Turbine Generators (WTGs) and inter-array 
cables. 
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6 Where consent is granted under Section 36 of the Electricity Act 1989 (as amended), a 
declaration under Section 36A may be made at the same time, which will restrict rights of 
navigation where this is prevented. 

7 Under Section 36B of the Electricity Act 1989 (as amended) (as outlined in Section 99 of the 
Energy Act 2004) the Scottish Ministers may not grant Section 36 consent where the 
Generating Station would interfere with ‘recognised sea lanes essential to international 
navigation’. In deciding whether navigation will be obstructed, the Scottish Ministers must 
take into account how they intend to exercise their powers in relation to any application for 
a declaration to remove public rights of navigation (see Chapter 15: Shipping and 
Navigation). 

3.2.4 Energy Act 2004  

Safety Zones (Section 95)  

8 Under Section 95 of the Energy Act 2004, where the construction of a renewable energy 
installation is proposed, and the Scottish Ministers consider it is appropriate for the 
purposes of securing the safety of the: the renewable energy installation or its construction, 
extension or decommissioning; other installations in the vicinity of the installation or the 
place where it is to be constructed or extended; individuals in or on the installation or other 
installations in that vicinity; or vessels in that vicinity or individuals on such vessels, they may 
issue a notice declaring that specified areas are to be designated as safety zones may be 
issued. Such zones are intended to secure the safety of the above installations, individuals or 
vessels. The requirement and extent of any safety zones during construction and/or 
operation will be determined through further consideration and consultation. Should a 
future application be made in relation to the Development the impacts associated with 
these zones are considered in the relevant sections of this Environmental Impact 
Assessment (EIA) Report (Chapter 14: Commercial Fisheries and Chapter 15: Shipping and 
Navigation). 

Decommissioning Programme  

9 Sections 105 to 114 of the Energy Act 2004 establish the legal framework for 
decommissioning programmes for offshore installations including renewable energy 
installations. This incorporates the requirements of the Convention for the Protection of the 
Marine Environment of the North-East Atlantic (the OSPAR Convention). This regional 
convention, which applies to specific sea areas of the north-east Atlantic, including the 
North Sea and parts of the Arctic Ocean, replaced and updated the 1972 Oslo Convention for 
the Prevention of Marine Pollution by Dumping from Ships and Aircraft and the 1974 Paris 
Convention for the Prevention of Marine Pollution from Land-Based Sources. The OSPAR 
Convention came into force in March 1998 (OSPAR, 1998). 

10 These provisions of the Energy Act 2004 allow the Scottish Ministers to require that a 
decommissioning programme is submitted in respect of that renewable energy installation. 
The Energy Act 2004 also sets out the requirements for the content of decommissioning 
programmes, as well as the procedure for reviews of and revisions to decommissioning 
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programmes and the implementation requirements in respect of such decommissioning 
programmes. 

The Offshore Transmission Operator Process 

11 The Energy Act 2004 requires that an Offshore Transmission Operator (OfTO) will own and 
operate the transmission infrastructure that is required to connect a wind farm to the 
national grid. The transmission infrastructure will include the Offshore Transmission Works 
(OfTW) and the Onshore Transmission Works (OnTW). 

12 An OfTO will be appointed through a tendering process managed by The Office of Gas and 
Electricity Markets. Inch Cape Offshore Limited (ICOL) is currently acting as an ‘interim OfTO’ 
and will submit consent applications for the transmission infrastructure. It is anticipated that 
ICOL will also construct the OfTW and OnTW before ownership is transferred to an 
independent third party to operate, this is known as ‘Generator Build’.  

3.2.5 Terrestrial Planning  

13 Planning permission under the Town and Country Planning (Scotland) Act 1997 as amended 
by the Planning etc. (Scotland) Act 2006 is required for the OnTW. A separate application for 
the OnTW has been made to East Lothian Council. Specific assessment of the OnTW has 
been undertaken as part of the separate application. The cumulative impacts with the OnTW 
are considered in this EIA Report where relevant. 

3.2.6 National Grid Electricity Transmission-Connection Agreements 

14 ICOL has a connection agreement with National Grid Electricity Transmission plc (NGET) for 
the electrical connection of the Inch Cape Wind Farm to the national electricity transmission 
system (national grid).  At the time of writing the connection capacity is up to 700 megawatt 
(MW), as WTG turbine technology and capacity is continually evolving, the actual capacity 
will be determined when a WTG is selected.  Any change in capacity will have no material 
impact on the assessment in this EIA. 

 Environmental Impact Assessment  

3.3.1 The Environmental Impact Assessment Directive  

15 The EIA Directive (85/337/EEC) introduced a Europe-wide procedure to ensure that 
environmental consequences of projects are identified and assessed before authorisation is 
given. The purpose of the EIA Directive is to ensure that, in considering whether to grant 
consents for developments that are likely to have significant environmental effects, the 
consenting authorities have all the necessary environmental information on which to base 
their decision.  

16 In Scotland, the EIA Directive has been brought into Scots law through a number of Scottish 
Statutory Instruments relevant to individual consenting regimes as noted in Section 3.2 
above and explained in more detail in Section 3.3.2. 
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3.3.2 EIA Regulations  

17 The EIA Directive is applied to the different consent regimes in the UK by different sets of 
regulations (which can differ slightly in approach) as outlined above. The need for an EIA for 
electricity generation projects is defined in Scotland by the Electricity Works (Environmental 
Impact Assessment) (Scotland) Regulations 2017 (as amended). These set out the statutory 
process and minimum requirements for EIA.  

18 The Electricity Works (Environmental Impact Assessment) (Scotland) Regulations 2017 (as 
amended) prohibit consent from being granted unless the environmental information, as 
defined in those Regulations, has been taken into consideration.  These 2017 EIA Regulations 
revoke The Electricity Works (Environmental Impact Assessment) (Scotland) Regulations 
2000 (as amended), which remain applicable for this application as it falls under the 
transitional arrangements (see Chapter 1 and 4 of this EIA Report for more detail).   

19 Applications for a Marine Licence required for the Development will be subject to 
consideration, assessment and reporting in compliance with the Marine Works 
(Environmental Impact Assessment) (Scotland) Regulations 2017) (as amended). These 2017 
EIA Regulations revoke The Marine Works (Environmental Impact Assessment) Regulations 
2007 (as amended). 

20 The 2017 Marine Works EIA regulations apply to this application as modified by regulation 
40 under the transitional arrangements. 

 Protecting the Water Environment  

3.4.1 The Water Framework Directive  

21 The Water Framework Directive (WFD) (2000/60/EC) was introduced in 2000 to establish 
systems to manage the water environment. The WFD applies to the water environment - 
rivers, lochs, estuaries, coastal and underground water. Under the WFD, European Union 
member states are required to protect and improve their inland and coastal waters.  

3.4.2 Water Environment and Water Services (Scotland) Act 2003 

22 The WFD was enacted in Scotland through the Water Environment and Water Services 
(Scotland) Act 2003. Section 2 imposes a duty on the Scottish Ministers to secure compliance 
with the requirements of the WFD when exercising their functions. The most relevant WFD 
requirement is the need to prevent deterioration in the status of a water body. In Scotland, 
this requirement extends up to three nautical miles from land. 

 Protection of Habitats and Species  

23 A separate report has been prepared to inform the Appropriate Assessment (AA) by Scottish 
Ministers of impacts on sites designated for their European nature conservation value. The 
regulatory requirements of the relevant legislation for the protection of habitat and species 
are therefore contained within the report to inform the AA. 
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Process and Methodology 

 Introduction 

1 This chapter describes the methodology used for undertaking the Environmental Impact 
Assessment (EIA) the findings of which are reported in this EIA Report. 

 EIA Regulations 

4.2.1 Introduction 

2 On the 16 May 2017 The Electricity Works (Environmental Impact Assessment) (Scotland) 
Regulations 2017 and The Marine Works (Environmental Impact Assessment) (Scotland) 
Regulations 2017 came into force, transposing the requirements of the 2014 amendment 
(2014/52/EU) to the Environmental Impact Assessment (“EIA”) Directive. Both sets of 
regulations (as amended) are hereinafter referred to together as “the 2017 EIA Regulations”. 

4.2.2 Transitional Arrangements 

3 As the Scoping Report for this application was submitted on 28 April 2017, the 2017 EIA 
Regulations therefore now apply under the transitional arrangements. 

4 These transitional arrangements mean that:  

• For consultation and publicity requirements, additional information provisions and 
decision notices the 2017 EIA Regulations will apply. 

• The application for a Section 36 consent and marine licence will require an EIA Report  
• The scope and level of detail of information to be contained within the EIA Report is as 

required by The Electricity Works 2000 regulations and The Marine Works 2007 
regulations for Scotland. 

5 This EIA Report therefore has been assessed and written to meet the level of detail required 
of The Electricity Works 2000 and The Marine Works 2007, whilst also taking into account 
the additional transitional arrangements (as noted above).   

4.2.3 Information Requirements 

6 Tables 4.1 and 4.2 summarise where the information required by the transitional 
arrangements can be found in this EIA Report.  
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Table 4.1: Matters for inclusion in EIA Report in accordance with the requirements of The 
Electricity Works EIA Regulations  

Requirement Location of 
Information in this EIA 

Report 

Part I 

1. Description of the development, including in particular: Chapter 7  

a description of the physical characteristics of the whole 
development and the land-use requirements during the construction 
and operational phases; 

Chapter 7 

a description of the main characteristics of the production process, 
for instance, nature and quantity of the materials used; 

Chapter 7 

an estimate by type and quantity, of expected residues and 
emissions (water, air, and soil pollution, noise, vibration, light, heat, 
radiation etc.) resulting from the operation of the proposed 
development. 

Chapter 7 and 9 

2. A description of the aspects of the environment likely to be 
significantly affected by the development, including, in particular: 

Chapters 8 to 17 

population; Chapters 14 to 17 

fauna and flora; Chapters 9 and 10 

soil; Scoped out (unlikely to 
lead to significant effect), 
see Scoping Opinion for 
scope of assessment 

water; Scoped out (unlikely to 
lead to significant effect), 
see Scoping Opinion for 
scope of assessment 

air and climatic factors; Chapter 8 

material assets, including the architectural and archaeological 
heritage; 

Chapters 13 and 10 

landscape;  Chapter 12 

the inter-relationship between the above factors. Chapters 8 to 17 

3. A description of the likely significant effects of the development on 
the environment, which should cover the direct effects and any 
indirect, secondary or cumulative, short, medium and long-term, 
permanent and temporary, positive and negative effects of the 
development resulting from: 

Chapters 8 to 17 
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Requirement Location of 
Information in this EIA 

Report 

the existence of the development; Chapters 8 to 17 

the use of natural resources; Chapters 8 to 17 

the emission of pollutants, the creation of nuisances and the 
elimination of waste; 

Chapters 8 to 17 

and the description by the applicant or appellant of the forecasting 
methods used to assess the effects on the environment. 

Chapters 4 and 8 to 17  

4. A description of the measures envisaged to prevent, reduce and 
where possible offset any significant adverse effects on the 
environment.  

Chapters 8 to 17 

5. A non-technical summary of the information provided under 
Paragraphs 1 –5 of this Part. 

Non-Technical Summary 

6. An indication of any difficulties (technical deficiencies or lack of 
know-how) encountered by the applicant or appellant in compiling 
the required information. 

Chapters 9 to 17 

 

Table 4.2: Matters for inclusion in the EIA Report in accordance with the requirements of 
The Marine Works EIA Regulations  

Requirement Location of 
Information in this EIA 

Report 

Part I 

1. A description of the project and of the regulated activity, including 
details of the following matters—  

Chapters 1 and 7  

 

(a) the location, size and nature of the project and the regulated 
activity; 

Chapters 1 and 7  

 

(b) the quantity and nature and source of the materials to be used 
in the course of the project and the regulated activity;  

Chapter 7  

 

(c) the quantity, nature and source of any items or materials to be 
deposited in the sea in the course of the project and the 
regulated activity; and 

Chapter 7  

 

(d) the working methods to be used in the course of the project and 
the regulated activity. 

Chapter 7  
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Requirement Location of 
Information in this EIA 

Report 

2. A description of the aspects of the environment likely to be 
significantly affected by the project and the regulated activity, 
including— 

Chapters 8 to 17 

(a) human beings, fauna and flora;  Chapters 9 to 12 and 14 

(b) soil, water, air, climate and the landscape;  Chapters 8 and 12 

(c) material assets and the cultural heritage; and  Chapter 13 

(d) the interaction between any two or more of the things 
mentioned in the preceding sub-paragraphs. 

The Impact Interactions 
Sections of Chapters 9 to 17  

 

3.—(1) A description, complying with sub-paragraph (2), of the likely 
significant effects of the project and the regulated activity on the 
environment resulting from—  

The Impact Interactions 
Sections of Chapters 9 to 17 

 

(a) the nature of the activities to be carried out and the manner 
in which they are to be carried out;  

Chapter 7 

(b) the use of natural resources;  The Impact Interactions 
Sections of Chapters 9 to 17 

 

(c) the emission of pollutants;  The Impact Interactions 
Sections of Chapters 9 to 17 

 

(d) the creation of nuisances; and  The Impact Interactions 
Sections of Chapters 9 to 17 

 

(e) the elimination of waste. The Impact Interactions 
Sections of Chapters 9 to 17 

 

(2) The description should cover each of the following categories 
of effect—  

Chapters 9 to 17 

(a) direct and indirect effects;  The Impact Interactions 
Sections of Chapters 9 to 17  

 

(b) secondary effects;  The Impact Interactions 
Sections of Chapters 9 to 17 

 

(c) cumulative effects;  The Cumulative Impacts 
Sections of Chapters 9 to 17 
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Requirement Location of 
Information in this EIA 

Report 

(d) short-term, medium-term and long-term effects;  The Impact Interactions 
Sections of Chapters 9 to 17 

 

(e) permanent and temporary effects; and  The Impact Interactions 
Sections of Chapters 9 to 17 

 

(f) positive and negative effects.  The Impact Interactions 
Sections of Chapters 9 to 17 

 

4. The forecasting methods used by the applicant to assess the main 
effects that the project and the regulated activity are likely to have 
on the environment.  

Chapter 4 and the 
Assessment Methodology 
Sections from Chapters 9 
to 17  

5. A description of the measures envisaged to prevent, reduce and 
offset any significant adverse effects of the project and the regulated 
activity on the environment.  

Chapters 9 to 17 

6. An outline of the main alternatives studied by the applicant and an 
indication of the main reasons for the applicant’s choice, taking into 
account the environmental effects of those alternatives and the 
project as proposed.  

Chapter 6 

7. A non-technical summary of the information provided under 
paragraphs 1 to 6.  

Non-Technical Summary 

8. Any difficulties, such as technical deficiencies or lack of knowledge, 
encountered in compiling any information of a kind specified in 
paragraphs 1 to 6.  

Chapters 9 to 17 

 The EIA Process 

4.3.1 Scoping  

7 Scoping is a voluntary part of the EIA process which seeks to identify the potential effects 
which are likely to be significant and to exclude (scope out) impacts which are not 
considered to be significant.  

8 A Scoping Report for the Development was submitted on 28 April 2017. The Scoping Report 
identified areas where the EIA should focus and set out the methods that would be used in 
the assessment.  

9 The Scoping Report utilised existing baseline information, including information and 
assessment outcomes (where they remain valid) for Inch Cape 2013 Environmental 
Statement (ES).   
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10 This approach, as summarised in Figure 4.1, intended to focus the Development EIA on those 
potential impacts that are most likely to give rise to significant effects (or where uncertainty 
exists in relation to the validity of the previous assessments) and thereby avoid revisiting 
assessments where the conclusions reached previously in the Inch Cape 2013 can be shown 
to be applicable to the Development through the scoping process.  

Figure 4.1:  Scoping of the EIA 

 

11 Scoping meetings were held with MS-LOT and key stakeholders to discuss in more detail the 
content of the Scoping Report and the scope of the EIA.  Where meetings have been held, 
these have been identified and discussed in the consultation table of each individual impact 
assessment chapter.  

12 Further consultation has been undertaken between the applicant and relevant stakeholders.  
Minutes from all consultations were approved by all parties and submitted to MS LOT as 
part of the consultation process.  Where consultations have been carried out these have 
been identified and discussed in the consultation table of each individual technical impact 
assessment chapter, together with an indication of how this information has been used in 
the preparation of this EIA Report.     
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Scoping Opinion 

13 MS-LOT provided their formal Scoping Opinion in July (for all topics other than marine 
mammals and ornithology) and August 2017 (for marine mammals and ornithology), formal 
clarifications to refine the scope of assessment continued until March 2018.      

14 The assessments carried out within this EIA Report are based on the Scoping Opinion and 
subsequent clarifications, details of which are provided in the individual scoping consultation 
tables in Chapters 9 to 17.  The impact assessments take into account current knowledge 
and methods of assessment.  

15 As a consequence of the process taken during the scoping of the EIA, it was agreed that all 
potential impacts to benthic ecology and metocean and coastal processes be scoped out of 
the EIA, as it was agreed that the impacts were unlikely to lead to a significant effect. 

16 For all other topics, the scope of the assessment and what has been ‘scoped in’ and agreed 
to be ‘scoped out’ is identified within each chapter (Chapter 9 through to 17).   

4.3.2 Pre-submission Meetings and Consultation  

17 In advance of the formal application submission, and after the EIA for each technical chapter 
was drafted, meetings were held with key consultees (and MS-LOT when available) to 
discuss the content of the EIA (pre-submission meetings).  These meetings were held to 
advise and discuss how the advice received through the scoping process had been dealt with 
in the EIA Report. These round-table meetings offered an opportunity to discuss any 
particular issues on the EIA with relevant consultees and to identify whether all elements of 
the assessment were adequately addressed.  The outcomes of these meetings were minuted 
and agreed with all parties, summaries of which, where relevant, have been included in the 
chapters for each EIA topic. 

4.3.3 GateCheck 

18 On completion of pre-submission meetings further refinements to the EIA Report were 
made, and a draft EIA Report submitted to MS-LOT in May 2018 for their gatecheck process.  

19 Marie Scotland provided a response to the submitted documentation in July 2018, the 
outcome of this gatecheck process has been documented in individual chapters, where 
relevant, and any further refinements addressed, where required, in the final EIA Report.    
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4.3.4 Gap Analysis  

20 A ‘gap analysis’ spreadsheet was submitted with the application for gatecheck.  This 
spreadsheet identified all the consultees responses during the scoping of the EIA and how 
each is dealt with.   

21 The gap analysis was then updated with all the comments received from gatecheck noting 
how these had been addressed.  This was submitted alongside the application.   

 Approach to Environmental Impact Assessment 

4.4.1 Design Envelope 

22 As the design of the Development requires further refinement, which will continue as more 
information about the site and technical requirements of technology is known, the use of a 
Design Envelope approach has been taken in this EIA Report. Details of the design envelope 
is described in Chapter 7: Description of Development.  

4.4.2 Worst Case Scenario 

23 The concept of assessing a worst-case scenario under a Design Envelope approach is 
common practice in EIAs when the design of the development has not been finalised.   

24 For each impact assessment, the worst-case scenario design parameters will be selected 
from    the range of potential possible design options.  Each impact assessment carried out 
has identified those parameters that will lead to the greatest effect on the particular 
receptor(s) identified. The approach to the worst-case scenario has been agreed through 
consultations with Marine Scotland Licensing Operations Team (MS-LOT) and their advisors. 
This process will ensure that the assessment for each topic has been carried out on the 
design parameters that would have the greatest effect on the environment.  Therefore, 
when the development’s design is further refined the assessment of effects will remain 
valid. Further information on the Design Envelope is provided in Chapter: 7.  

 Elements of the Development Assessed 

25 In order to most efficiently and effectively undertake the assessments required, each 
technical chapter has been split spatially to account for the works within the Development 
Area and the Offshore Export Cable Corridor as shown in Chapter 1: Introduction, Figure 1.2.  

26 Splitting the works spatially, rather than by component, will best allow assessments to take 
account of baseline conditions and the effects of similar activities and development.  A 
breakdown of the Development’s components allocated to these areas is listed in Table 4.3 
below. 
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Table 4.3: Breakdown of component parts and separation 

Development Area Offshore Export Cable Corridor 

Wind Turbine Generators (WTGs)  

Inter-array Cables  

Inter-platform Cables 

Offshore Substation Platforms (OSPs) 

Initial sections of the Offshore Export Cable 

All other temporary and permanent works 
associated with the Wind Farm.  

Offshore Export Cables 

Midline Cable Joint (s) 

Export Cable Landfall 

 

 

4.5.1 Identification of Impacts 

27 During the scoping process, potentially significant environmental effects were identified 
using the following methodology: 

• Identification of potential receptors and baseline conditions through review of the Inch 
Cape Offshore Limited (ICOL) 2013 ES consultations, further desk based and field studies. 

• Identification of the worst-case scenario in relation to specific receptors within the 
Design Envelope.  

• Identification of any embedded mitigation and purpose of any relevant consent 
conditions to be taken into account during the baseline assessment. 

• Prediction of activities that, during the different stages of the Development, may result 
in potential significant environmental impacts. 

• Characterisation of potential impacts including likelihood of occurrence. 

• Assessment of the sensitivity of receptors and magnitude of potential impacts. 

• Consideration of the relationship between receptors and impacts taking account of 
embedded mitigation measures. 

• Assessment of cumulative impacts. 

• Consideration of additional mitigation if applicable. 

• Assessment of whether residual effects (after the additional mitigation) may be 
significant.  

28 The specific assessment methodology has been adapted for assessing impacts on some 
receptors following consultation with MS LOT and key stakeholders. Specific industry best 
practice guidelines such as Guidelines for Ecological Impact Assessment in Britain and 
Ireland- Marine and Coastal (Institute of Ecology and Environmental Management, 2010) 
have been followed where appropriate. Individual assessments in Chapters 9- 17 identify 
guidance and methodologies used. 
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 Assessment of Impacts 

29 The approach the EIA team has taken to making balanced assessments will be guided by 
both EIA specialists and technical specialists using available data, new data (where required), 
experience and expert judgement. In order to provide a consistent framework and system of 
common tools and terms, where appropriate, a matrix approach has been used to frame and 
present the judgements made. However, it should be noted that for each topic of the EIA, 
the latest guidance or best practice has been used and therefore definitions of sensitivity 
and magnitude of impact may be tailored to each topic. The impact assessment will consider 
the potential for impacts during the construction, operation (and maintenance) and 
decommissioning.   

The significance of effects has been attributed by correlating the magnitude of the change 
arising from the Development with the sensitivity of the receptor under consideration. 
Categorisation of magnitude of change will vary for specific receptors/technical assessments 
but has broadly followed the principles of Table 4.4 below in so far as it is relevant. 

Table 4.4: Magnitude of impact 

High Total loss or major alteration to key elements/features of the baseline 
conditions 

Moderate Partial loss or alteration to one or more key elements/features of the baseline 
conditions 

Low Minor shift away from the baseline conditions 

Negligible Very slight change from baseline conditions 

 

30 In EIA, the sensitivity of the resource or receptor must be defined. The specific scale of 
sensitivity is dependent on the discipline but in general it may be defined in terms of quality, 
value, rarity or importance of the receptor being assessed but also relates to how vulnerable 
or tolerant an ecological receptor is to the type of impact being assessed. The scale of 
sensitivity is classed as ‘Low’, ‘Moderate’ or ‘High’. In carrying out individual assessments, a 
more specific scale of increasing sensitivity has been defined where this is appropriate. 
Where this has occurred, it will be clearly outlined within the technical chapter.  Guidance 
has also been taken from the value attributed to elements through designation or protection 
under law.  Expert judgement is particularly important when determining the sensitivity of 
receptors. For instance, an Annex II species (under the Habitats Directive) would have a high 
value, but if it was highly tolerant of an impact or had high recoverability it would follow that 
the sensitivity in this instance should reflect the ecology rather than default to protected 
status taking precedence. 

31 The consideration of magnitude of potential impact and sensitivity of the receptor will 
determine an expression, often qualitative, for the significance of the residual positive and 
negative effects. This is demonstrated in Table 4.5: Significance of effects (below).  
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32 The significance of an impact results from the interaction between its magnitude (which is 
related to the extent of the physical change, its spatial extent, duration and frequency) and 
the value of the resource or the number and sensitivity of the receptor which might be 
affected.   

Table 4.5: Significance of effects  

Magnitude 
of Impact 

Sensitivity of resource/receptor 

 Low Moderate High 

Negligible Negligible/Minor Minor Minor/Moderate 

Low Minor Minor/Moderate Moderate 

Moderate Minor/Moderate Moderate Moderate/Major 

High Moderate Moderate/Major Major 

 

33 For the purposes of this assessment those residual positive and negative effects indicated as 
Major and Moderate/Major are considered significant.  

4.6.1 Information Gaps and Limitations  

34 Due to the nature of EIA, scientific understanding and the design parameters outlined in 
Chapter 7, a number of assumptions are required to complete the necessary assessments. 
These are contained, where relevant, in each topic chapter and the assumptions are based 
upon industry standards, consultation with relevant bodies and professional expertise.  

4.6.2 Impact Interactions 

35 Interactions between different impacts of the Development (or, where relevant, between 
impacts of the Development and different impacts from another project(s) in the area) on 
the same receptor are assessed in each topic chapter. The approach to the assessment of 
cumulative effects of the Development and Onshore Transmission Works (OnTW) spatially 
and with other projects in the area is described in Section 4.6 below.  

 Cumulative Impact Assessment (CIA) 

4.7.1 Requirement for Cumulative Assessment 

36 Separate consideration of the Development and OnTW with other relevant projects is 
required. Each technical chapter includes a list of all appropriate proposed projects that may 
have cumulative effects with the Development and OnTW. This list of proposed projects has 
been identified through consultation with relevant stakeholders. 
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37 European Commission (EC) Guidelines for the Assessment of Indirect and Cumulative 
Impacts as well as Impact Interactions (1999) provides a definition of cumulative and in 
combination effects which has been used in this document.  

"Cumulative impacts are impacts that result from incremental changes caused by other past, 
present or reasonably foreseeable actions together with the project". 

38 The approach to the cumulative assessment of each topic area is set out in the relevant 
chapters. 

4.7.2 Cumulative Projects 

39 Based on the applicant's understanding of the status and scope of various projects at the 
time of commissioning this EIA Report, a range of other projects, both onshore and offshore 
were identified as potentially having a cumulative impact when considered with the 
Development and OnTW. The main projects considered are described below. It should be 
noted that some chapters have included consideration of alternative projects which have 
particular relevance to the receptors considered.  

40 As the baseline and status for cumulative projects are ever evolving a cut-off date of 
November 2017 was used to allow the EIA and CIA to progress.  ICOL appreciates and 
acknowledges that the status of some of these projects may have changed since this date 
and note however that the individual status of projects has not been updated in the EIA 
Report due to the time restrictions associated with the assessment.  

Firth of Forth and Tay Wind Farms 

41 At the time of writing, consent has been granted for two other offshore wind projects (Neart 
na Gaoithe (NNG) and Seagreen) in the Firth of Forth. Both projects were subject to the 
same legal challenge as ICOL and therefore have not currently progressed their consents.  
NNG has submitted a new application for consent with a revised design envelope, whilst 
Seagreen has currently submitted a Scoping Report, therefore it’s envisaged that they too 
will submit a new application for a revised design envelope. 

42 As all developers have a valid consent, and could commence with the development of these 
designs, consideration of the CIA with these two projects was required.  Following advice 
from MS LOT, and as identified in the Scoping Opinion, the CIA should consider the design 
envelope from the NNG and Seagreen projects that are deemed to create the greatest level 
of cumulative significance (e.g. the CIA will only assess the impacts from either the 
consented NNG projects, or the new NNG application - which ever scheme is deemed to 
have the greatest significance of cumulative effects with the Development).     

43 For each technical chapter the worst-case scenario project to be assessed cumulatively has 
been identified on a topic by topic basis.   
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NNG 

2014 Consent 

44 The NNG Offshore Wind Farm site is located approximately 15.5 kilometres (km) from Fife 
Ness and 16 km from the Isle of May. The development site lies in the outer Firth of Forth 
and covers an area of 105 km2.   

45 The NNG export cable will be High Voltage Alternating Current (HVAC). The export cable is 
expected to run southwards from the site and make landfall at Thorntonloch beach to the 
south of Torness Power Station  

46 A NNG development was granted consent in 2014 for up to 75 wind turbines, with a 
maximum tip height of 197 metres (m).   

2017 Application  

47 A new application was registered by Marine Scotland in March 2018 for a revised 
development.  The revised development lies at the same location as the consented scheme; 
this application was for a maximum of 54 Wind Turbine Generators (WTGs) to a maximum 
tip height of 208 m.  At the time of writing the application was still to be determined.     

Seagreen 

2014 Consent 

48 The Firth of Forth Alpha and Bravo development areas are located approximately 27 km 
(Alpha) and 38 km (Bravo) from the Angus coast. The development sites lie in the outer Firth 
of Forth and cover an area of 391 km2 (Alpha 197 km2, Bravo 194 km2).  

49 Both projects were granted consent in 2014 for up to 75 wind turbines each, with a total 
capacity of up to 525 megawatts (MW).   

2017 Application  

50 A Scoping report was submitted in May 2017 for revised developments.  The revised 
developments lie at the same location as the consented scheme, this application was for a 
maximum of 120 WTGs to a maximum tip height of 280 m.  It is expected that the new 
application be submitted in 2018.  

Other Offshore Wind Farms  

Aberdeen Offshore Wind Farm (as-built parameters to be considered) 

51 The consented project will consist of up to 11 WTGs, generating up to 8.4 MW each, located 
immediately off Aberdeen.  It is being developed by Aberdeen Offshore Wind Farm Limited 
(AOWFL) and construction will be completed during 2018. 
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Hywind Demonstration Site  

52 Statoil floating (moored floating spar type structure) wind farm off the Scottish coast. The 
project is located near Buchan Deep, approx. 25-30 km off the coast of Peterhead in 
Aberdeenshire.  It consists of five WTGs with 30 MW capacity.   

Beatrice Offshore Wind Farm (consent plan parameters to be considered) 

53 The Beatrice Offshore Wind Farm, to be developed by Beatrice Offshore Wind Limited 
(BOWL), will consist of up to 84 WTGs, two Offshore Substation Platforms (OSPs) and 
generate no less than 588 MW.  The project, in the Moray Firth, commenced construction in 
2017 and will be fully commissioned and operational in early 2019.   

Telford, Stevenson and MacColl Offshore Wind Farms (as-consented parameters to be 

considered) 

54 Three adjacent consented projects, developed by Moray Offshore Renewables Limited 
(MORL), in the Moray Firth.  The projects will have a total capacity of up to 1,116 MW and 
will consist of up to 186 WTGs.  The projects are yet to enter construction and accurate 
project timelines are not currently known.   

MORL Western Development Area 

55 Proposed by MORL, and at the scoping stage, the project will consist of up to 90 WTGs with 
a total capacity of up to 750 MW located in the Moray Firth.   

Kincardine Floating Offshore Windfarm (parameters as-consented to be considered) 

56 A pilot-scale offshore wind farm project utilizing floating foundation technology.  Proposed 
by Kincardine Offshore Wind Limited (KOWL), the project is located south-east of Aberdeen 
approximately 15 km from the coastline.  The project is yet to enter construction. 

Beatrice Wind Farm Demonstrator Project 

57 Two 5 MW WTGs in the Moray Firth, operational since 2007. 

Forthwind Wind Farm Demonstrator Project - Phase 1 

58 Consented in December 2016, a two turbine project located 1.5 km offshore of Methil in the 
Firth of Forth with a capacity of up to 18 MW.  

Forthwind Wind Farm Demonstrator Project – Phase 2 

59 Proposed by Forthwind, and at the scoping stage, the project will consist of up to nine WTGs 
with a total capacity of up to 65 MW located in the Firth of Forth.   
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Offshore Renewable Energy Catapult Levenmouth   

60 This project, is located in the Firth of Forth approximately 20 m from the Energy Park in 
Methil. The single turbine project has a capacity of 7 MW. 

4.7.3 Onshore Wind Farms 

61 The cumulative impacts associated with all other relevant onshore wind farms have been 
considered within the technical chapters where required. 

4.7.4 Other Coastal Projects 

62 The cumulative impacts associated with all other relevant coastal projects have been 
considered within the technical chapters where required. 

4.7.5 Other Onshore Projects 

63 No other onshore projects have been identified as requiring consideration.   

 Mitigation and Monitoring  

4.8.1 Introduction 

64 As applied by the 2017 EIA Regulations, Schedule 4 Part 1(4) of the Electricity Works 
(Environmental Impact Assessment) (Scotland) Regulations 2000 requires this EIA to provide; 

“A description of the measures envisaged to prevent, reduce and where possible offset any 
significant adverse effects on the environment”. 

65 The impacts of the Development have been considered and minimised, where possible, 
throughout the development process (avoidance of environmental impacts as far as 
possible) and the identification of embedded mitigation (e.g. those mitigations that are 
designed into the Development), these are discussed in more detail in Section 4.7.2. The 
embedded mitigation measures considered in the assessments are listed in each technical 
chapter. Any additional mitigation has also been identified where further measures were 
required to reduce the impacts of the Development on the environment.   

4.8.2 Embedded Mitigation 

66 Embedded mitigation, consisting of mitigation measures that are identified and adopted as 
part of the evolution and the design or measures otherwise incorporated as controls on the 
construction, operation and decommissioning of the Development will be included as 
considerations in assessing significance during the EIA process.  The embedded mitigation 
measures are generally regarded as industry standard or best practice.   

67 As well as the mitigation measures, ICOL proposes to commit to the purpose of the relevant 
consent conditions granted for the Inch Cape 2014 Consent, as they relate to this 
application. Where the purpose of a consent condition is being proposed these have been 
identified in each relevant technical chapter.    
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68 ICOL recognises that the Licensing Authority may wish to apply different or amended 
conditions to any consents that may ultimately be granted for this application, but would 
expect the main requirements, where still relevant, demonstrated by these conditions to 
remain a requirement in some form.   

69 As these mitigation measures are embedded into the design of the Development (e.g. the 
Development will not commence without these), the embedded mitigation forms part of the 
baseline assessment  

4.8.3 Additional Mitigation 

70 Additional mitigation is any mitigation that is over and above industry standard or best 
practice and identified as a result of the EIA process to reduce or eliminate any effects that 
are predicted to be significant. These additional mitigation measures will be adopted as part 
of the Development commitments and will most likely form part of the consent conditions 
issued by the Scottish Ministers.  Additional mitigation is included in each technical chapter 
where relevant.  

71 Any additional mitigation proposed is then taken into account, following the initial impact 
assessment, in advance of considering residual effects.  

4.8.4 Monitoring 

72 Monitoring if required is intended to contribute to the wider industry understanding of the 
impacts of offshore wind farm projects. A monitoring scheme will be developed and agreed 
with the regulatory bodies post consent determination.  Where monitoring for a particular 
element is being proposed it is included in each technical chapter.   

4.8.5 European Protected Species 

73 The potential for impacts on European Protected Species has been assessed in technical 
chapters as required. European Protected Species licences will be applied for from Marine 
Scotland and/or Scottish Natural Heritage following the grant of consent.  

 Assessment of Residual Effects 

74 Following consideration of the effectiveness of all mitigation measures, a further assessment 
has been undertaken and any remaining significant effects have been identified.  
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5 Stakeholder Engagement 

 Introduction 

1 This chapter summarises the approach Inch Cape Offshore Limited (ICOL) has taken during 
engagement with statutory bodies and other stakeholders in carrying out this Environmental 
Impact Assessment (EIA). In accordance with good practice in EIA, individuals, including the 
public, and organisations whose interests might be affected by the Development have been 
consulted for their views and to obtain any relevant information during the course of 
preparing this EIA Report.  

2 This chapter is supported by the following chapters and appendices: 

• Chapter 4: Process and Methodology; and 

• Appendix 5A: Pre-application Consultation (PAC) Report. 

 Policy and Guidance for Stakeholder Engagement 

3 There is currently no statutory inclusion of public participation within the provisions of the 
Electricity Act 1989. However, Marine Scotland expects applicants to carry out a PAC with 
stakeholders and members of the public in line with best practice.  

4 Section 24(1) Marine (Scotland) Act 2010 requires that a PAC report is submitted with a 
Marine Licence application. The Marine Licensing (Pre-application Consultation) (Scotland) 
Regulations 2013 give effect to this requirement. The Regulations came into force on 6 April 
2014 and set out the requirements for the PAC process.  

5 Together with the Regulations, Marine Scotland has published additional guidance relating 
to the PAC process. This includes, Guidance on Marine Licensable Activities subject to Pre-
Application Consultation (Marine Scotland, 2013), and Guidance for Marine Licence 
Applicants (Marine Scotland, 2015). The guide states: 

Applications affected will include those activities covered by the Marine 
(Scotland) Act 2010 with the potential to have significant impacts upon the 
environment, local communities and other legitimate uses of the sea.  The 
purpose of these new requirements is to allow local communities, environmental 
groups and other interested parties to comment upon proposed marine 
developments at an early stage, before an application is submitted to MS-LOT.’  
(Marine Scotland, June 2015, p7). 
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 Approach to Stakeholder Engagement 

 Identification of Stakeholders 

6 At the beginning of the EIA process, an exercise was undertaken to identify relevant 
stakeholders. The basis of this which stemmed from the extensive stakeholder engagement 
carried out for the Inch Cape 2013 Environmental Statement (ES) and subsequent 
engagement through the post submission process and consent. Therefore, ICOL already have 
long standing established relationships with many of the key stakeholders which has been 
used to inform discussions on the scope of this EIA Report.  

7 In order to provide structure to this process, stakeholders were broadly categorised 
according to specific areas of interest and expertise. The stakeholders groups are: 

• Statutory consultees;  

• Strategic stakeholders; and 

• Community stakeholders. 

Statutory Consultees 

8 Marine Scotland Licensing Operations Team (MS-LOT) is responsible for conducting formal 
stakeholder consultation in relation to applications it receives for Section 36 consent and 
Marine Licence. Applications for Section 36 consent for developments within 12 nautical 
miles will be subject to consultation with Scottish Natural Heritage (SNH), the Scottish 
Environment Protection Agency (SEPA), Historic Environment Scotland (HES) and any 
appropriate Local Authorities. Statutory consultees for Marine Licence applications include 
SNH and SEPA as well as the Northern Lighthouse Board and the Maritime Coastguard 
Agency. 

9 ICOL has, and will continue to, engage with statutory consultees as they have brought much 
to the discussion on the scope and merits of the assessments through their experience and 
perspective.   

Strategic Stakeholders 

10 This group includes the organisations and individuals who have a specific interest or 
expertise in the Development at national, regional or local level. Strategic stakeholder views 
and expertise in a particular aspect of the Development’s impact are important, although 
they are not statutory consultees. These stakeholders often have specialist subject or local 
knowledge, or the Development may have a specific bearing on their activities. Strategic 
stakeholders include organisations such as the Royal Society for the Protection of Birds 
(RSPB) and the Scottish Fishermen’s Federation (SFF). 

Community Stakeholders 

11 This group includes organisations or individuals, who may be interested in the Development 
because they live, work, or pursue other activities in the vicinity of the Development and 
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include the general community, community councils, local councillors and Members of the 
Scottish Parliament (MSPs). 

Broader Public Consultation 

12 On submission of this EIA Report, the application will be advertised, and any member of the 
public has the opportunity to make a submission on this Development.  All submissions will 
be taken into account by the Scottish Ministers in making their determination. 

 

 Engagement 

13 Engagement has been important in helping to scope the EIA and to ensure that the 
assessments are focussed on issues that are most important.  

14 As part of a comprehensive approach to ensuring appropriate engagement has been 
undertaken, five distinct activities have been completed to date:  

• Scoping; 

• Post-scoping meetings; 

• On-going consultations; 

• Public engagement; and 

• Pre-submission meetings.  

15 This process has helped to identify the scope of assessments, merits of the Development, 
and to highlight opportunities and constraints which have been incorporated into the EIA 
process.  

16 Stakeholders' views and responses to the scope of the EIA are summarised at the beginning 
of each relevant technical chapter. Feedback gathered throughout the on-going consultation 
has also been included in the consultation section of the relevant technical chapter. A gap 
analysis was carried out and submitted to MS -LOT as part of the gatecheck process.  

17 Results of public engagement can be found in Appendix 5A.  

Website 

18 A dedicated website has been developed by ICOL (www.inchcapewind.com). This website 
provides information on the Development and provides access to this EIA Report, Scoping 
Report and the Onshore application EIA Report.   

  

http://www.inchcapewind.com/
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 Scoping  

 Scoping Report Summary 

19 In April 2017, ICOL submitted a request for a formal Scoping Opinion from Marine Scotland, 
accompanied by a Scoping Report. The Scoping Report was intended to solicit the opinion of 
consultation bodies and stakeholders on the level of information required for the EIA Report. 
The purpose of a scoping consultation with stakeholders is to ensure the EIA is 
comprehensive and robust. As identified in Chapter 4: Process and Methodology, further 
consultation has been undertaken with the relevant stakeholders which, along with 
recognised best practice, has informed the methodology for the assessment of the 
Development, and the scope of this EIA Report.  

20 The Scoping Report has been publicly available since May 2017, and can be found on Marine 
Scotland’s website1.  

 

 Scoping Methodology  

Meetings with Stakeholders 

21 Following the submission of the Scoping Report ICOL held meetings with MS-LOT and key 
stakeholders across a range of topics. These meetings provided ICOL with the opportunity to 
provide clarity and answer any questions prior to stakeholders completing their scoping 
responses. Meetings with key stakeholders continued throughout the compilation of the EIA 
Report, providing meaningful, on-going consultation and input from key organisations, 
details of which are provided in the relevant technical chapters. 

 Scoping Responses 

22 Nineteen respondees (listed in Table 5.1), from both statutory and non-statutory consultees, 
responded to the Scoping Report, all of which are detailed in the Scoping Opinion issued by 
Marine Scotland in July 2018 (addendums for Ornithology and Marine Mammals were issued 
in August 2018). Advice was also sought from Marine Scotland Science which is included in 
the Scoping Opinion. ICOL also received an additional response from Aberdeenshire Council.   

23 Each technical chapter of this EIA Report includes a summary of relevant scoping responses 
and other advice and identifies the section(s) where they are considered. Appendix 5A 
provides a summary of the responses received at scoping and ICOL’s response. 

  

                                                           
1 http://www.gov.scot/Topics/marine/Licensing/marine/scoping/ICOLRevised-2017 [last accessed 13/06/2018] 

http://www.gov.scot/Topics/marine/Licensing/marine/scoping/ICOLRevised-2017
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Table 5.1: List of stakeholders who provided responses through the EIA scoping process 

Marine Scotland (The Scottish Government)- Consultee Responses in Scoping Opinion 

Angus Council  Northern Lighthouse Board 

British Telecom Radio Network Protection Team  Royal Society for the Protection of Birds 

Defence Infrastructure Organisation Royal Yachting Association 

Dundee City Council Scottish Borders Council 

East Lothian Council Scottish Environmental Protection Agency 

Fife Council Scottish Fishermen’s Federation 

Historic Environment Scotland Scottish Natural Heritage 

Mainstream Renewable Power Ltd Sport Scotland 

Maritime and Coastguard Agency Transport Scotland 

National Air Traffic Services  

Response to Scoping (Outside Marine Scotland Scoping Opinion) 

Aberdeenshire Council  

 On-going Consultation 

24 During the compilation of the EIA, targeted engagement was undertaken with a series of 
stakeholders (including the local planning authorities, SNH, RSPB and the fishing industry 
within the vicinity of the Development). This engagement was to ensure ICOL continued to 
communicate and consult with key stakeholders throughout the preparation and finalisation 
of this EIA Report and built on stakeholder relationships formed throughout the scoping 
phase. Details of any relevant consultations are provided in the individual technical chapters.   

25 Engagement has focused on ensuring a sound understanding of responses received as part 
of scoping exercise and communicating on how ICOL will apply these in the EIA, thus 
ensuring the robustness of the EIA Report. Further details of this engagement is included in 
each technical chapter.  

26 Upon submission of the application, further formal consultation with the stakeholders will 
be undertaken by ICOL.  

 Pre-Application Consultation (PAC) 

27 In combination with the Marine (Scotland) Act 2010, the Marine Licensing (Pre-application 
Consultation) (Scotland) Regulations 2013, requires certain classes or descriptions of 
licensable marine activity to carry out PAC. 
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28 A PAC provides the opportunity for the local communities which may be affected by the 
Development to also provide input into the developing project.  Accordingly, ICOL presented 
information at two major public festival events in the relevant areas, and conducted a 
further two project specific exhibitions where the public could ask questions and have their 
views recorded. The events were clearly branded and notification about the events was 
placed in the local media. Staff from the project were available at all times at the events 

29 As the application for this Development requires  a PAC to be carried out, ICOL has prepared 
a PAC report in support if this application, full details of the consultations and the process 
adopted can be found in Appendix 5A.   
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6 Site Selection and Alternatives 

 Introduction 

1 This chapter provides details of the selection process and alternatives for the Development, 
including the identification of the Development Area and the Offshore Export Cable Corridor, 
and the alternatives considered during the project development and design. The chapter is 
supported by Appendix 6A: Design Considerations. 

2 As described in Chapter 1: Introduction, Section 1.3.1, the identification of the Development 
Area was first undertaken as part of The Crown Estate (TCE) 2008 offer of lease areas for 
Offshore Wind development in Scottish Territorial Water (STW).  The Development Area was 
put forward following a wide range of studies and application of environmental, economic 
and social selection criteria (see Section 6.2 below), and in 2009 was one of ten sites 
awarded a potential exclusivity agreement, subject to a Strategic Environmental Assessment 
(SEA) to confirm the suitability of the sites in a national context.  The Development Area and 
all other reasonable alternatives within the STW were assessed within the SEA, resulting in 6 
of the 10 TCE lease sites selected as being suitable for sustainable offshore wind 
development in the short term.  The Development Area was identified as one of the sites for 
short-term development and was adopted as such within the Scottish Sectoral Marine Plan 
for Offshore Wind.   

3 As Inch Cape Offshore Limited (ICOL) already holds existing consents (Inch Cape 2014 
Consent) at the Development Area and Offshore Export Cable Corridor (shown in Figure 1.1), 
and the purpose of this application is to maximise efficiencies whilst minimising 
environmental impacts, the selection and assessment of alternatives as detailed in the Inch 
Cape 2013 Environmental Statement (ES) has been reviewed and remains valid, details of 
which are provided below. 

4 The Development Area for the Development lies wholly within the TCE lease area, and 
therefore the site selection and SEA assessment of alternative sites continues to be relevant.  
A summary of the site selection and screening process carried out by both ICOL (for TCE bid), 
and the Scottish Government (during the SEA process), are provided below in Section 6.2. 

5 The Offshore Transmission Works (OfTW) comprises an Offshore Export Cable Corridor from 
the Development Area to landfall. The Development Area and Offshore Export Cable 
Corridor for this application are within the same boundaries as the Inch Cape 2014 Consent.  

6 The location of the landfall is constrained by the need for proximity to the Grid Connection 
point, as well as the need to minimise environmental impacts as much as possible.  The 
landfall for this application is located within the same boundaries as the Inch Cape 2014 
Consent.  

7 The Development Area and Offshore Export Cable Corridor are considered to be appropriate 
sites, in principle, for an offshore wind farm development and OfTW respectively.    
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8 This position is confirmed in a statement from the Scottish Ministers in the Section 36 Inch 
Cape 2014 consent (page 37)1, which notes the following: 

‘The Scottish Ministers accept that the location of the Development was fully considered both 
prior to, and during, the application process and have undertaken a full and thorough 
consultation with relevant stakeholders and members of the public and are of the opinion 
that there are no considerations with regards to the proposed location of the Development 
that would require consent to be withheld.’ 

9 As it is ICOL’s intention to progress with either the Inch Cape 2014 Consent or the consent 
applied for in this application, the primary alternative to the Development assessed within 
this Environmental Impact Assessment (EIA) report, is considered to be the Inch Cape 2014 
Consent. A comparison of the key parameters of both alternatives is presented in Section 
6.5. 

 Development Area 

6.2.1 Identification of the Inch Cape Site 

10 The following information identifies the site screening and selection process that preceded 
the Inch Cape 2014 Consent, which remains valid for the purposes of this application.   

11 In 2008, by request of the Scottish Government, TCE invited potential developers to submit 
proposals for offshore wind farm sites within Scottish Territorial Waters (STW). 

12 A broad study of wind resource and water depth data was undertaken to identify a suitable 
region for offshore wind farm development in STW. This study identified the most suitable 
physical characteristics existed off the east coast of Scotland. Analysis of other marine users 
and environmental parameters was used to narrow down the search area to the outer Firths 
of Forth and Tay.  

13 A more detailed analysis of environmental and technical constraints was then undertaken 
for the outer Firths of Forth and Tay to identify and assess viable sites for a wind farm 
development. From this analysis, the Development Area was identified as being the 
preferred location for development and thus a proposal was made to TCE for this site. 
Factors considered in this analysis were; 

• Potential energy yield; 

• Foundation type suitability;  

• Seabed and tidal conditions; 

• Nature Conservation Designations; 

• Marine Ecology; 

• Marine Mammals;  

                                                           
1 http://www.gov.scot/Resource/0046/00460543.pdf [Accessed: 02/08/18] 

http://www.gov.scot/Resource/0046/00460543.pdf
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• Ornithology; 

• Fish Resources and Commercial Fisheries; 

• Shipping and Navigation; 

• Other marine users; 

• Grid connection; and 

• Visual amenity. 

14 The distance from shore was considered particularly important as initial discussions with 
local stakeholders (e.g. fisheries and nature conservation bodies) highlighted potential 
conflicts in inshore coastal locations and potential increased impacts on other human 
environmental receptors (e.g. visual/seascape issues, tourism and recreation).  

15 The key factors which led to the site being selected by ICOL as set out in their proposal to 
TCE, are: 

• It has an excellent wind resource with the mean wind speed at 90 m then estimated at 9.51 
m/s;  

• At the closest point, the Development Area is approximately 15 km from the shore which 
will help minimise its visibility and potential conflicts with inshore uses; 

• Water depths and ground conditions are suitable for a variety of foundation types; 

• There is already electrical infrastructure near the coastline to enable an efficient connection 
to the national grid; 

• There is good access to suitable ports and local supply chain for construction and operations. 
There are also nearby facilities for fabrication, assembly and maintenance support. The 
distance to these facilities will be important during operation as they will enable shorter 
response times for servicing thus improving operational availability and economic feasibility 
of the wind farm; 

• There are no known Annex I habitats in the Development Area and it falls outside any 
designated conservation area; and 

• There are no known active oil, gas or aggregate interests in the Development Area. 

16 The proposal was submitted to TCE for their evaluation and in June 2011 TCE awarded an 
exclusivity agreement for the Development Area, following publication of Blue Seas - Green 
Energy: A Sectoral Marine Plan for Offshore Wind Energy in Scottish Territorial Waters: Part 
A The Plan (Marine Scotland, 2011).   
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 Transmission Works 

6.3.1 Grid Connection Agreement 

17 The onshore grid connection was offered by National Grid Electricity Transmission (NGET) 
and accepted by ICOL in January 2012. NGET has a statutory duty, as a transmission licence 
holder, under Section 9(2)(a) of the Electricity Act 1989 "to develop and maintain an 
efficient, coordinated and economical system of electricity transmission", and must appraise 
environmental, technical and economic constraints, as well as grid capacity and proposed 
connection date when considering alternative connection points. The following grid 
connection locations were assessed by NGET for Inch Cape: Arbroath, Tealing, Branxton, 
Torness, Cockenzie, Crystal Rig, Blyth (via land), Blyth (via sea) and Hawthorn Pit.  

18 Following engagement between ICOL and NGET, a grid connection point was offered, and 
subsequently accepted, at Cockenzie, East Lothian. This connection was primarily chosen 
due to its ability to accommodate the capacity of the wind farm without the need for 
significant enhancement works by NGET.  

19 The grid connection location informed the selection of the Offshore Export Cable Corridor 
and landfall options.  

6.3.2 Offshore Export Cable Corridor 

20 Various Offshore Export Cable Corridor alternatives were considered in parallel with the 
assessment of landfall locations, taking account of the potential grid connection location and 
using constraints mapping and technical analysis techniques to identify potential corridors 
for the connection. The starting point of the corridors was assumed to be located on the 
boundary of the Development Area with the end point at the connection at Cockenzie (see 
Figure 1.2, Chapter 1).  

21 When assessing potential Offshore Export Cable Corridors, the objective is to minimise the 
route from the offshore substation to the landfall site, taking account of engineering, 
physical and environmental constraints, as well as potential conflicts with third parties. The 
corridor also needs to be determined considering the need for safe installation and the long-
term integrity of the cables. Regard must also be given to the location of the grid connection 
and the likely onshore cabling routes as it may be preferable to increase the offshore route 
length in order to decrease the onshore route length, depending on the environmental, 
technical or commercial constraints of the onshore routing options.   

22 When choosing a corridor, the following factors need to be considered and weighed up 
against each other: 

• Cable stability; 

• Cable protection; 

• Cable separation requirements; 

• Ability to utilise existing cable lay construction methods; 
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• Minimisation of seabed pre-lay intervention requirements; 

• Minimisation of seabed and cable post-lay intervention requirements; 

• Minimisation of the number of cable and pipeline crossings;  

• Minimisation of the environmental impact; and 

• Minimisation of interference of all types. 

23 When assessing the Offshore Export Cable Corridor options, routing through 
environmentally sensitive areas was avoided where possible and balanced against going 
through seabed zones which could cause an increased risk to both other users of the sea and 
the cable. Such considerations are shown in Figure 6.1. 

Figure 6.1 Constraints Mapping and Offshore Export Cable Corridor Routing 

 

24 To minimise the complexity of cable installation at the landfall, the angle of the cable at 
shore approach was chosen having regard to the following objectives: 

• Minimisation of the shore pull length across the landing area to minimise the maximum pull 
load on the cable; 

• Minimisation of the distance between the cable landing point and a water depth that would 
allow suitable vessels to come as close as possible to shore and minimise the length of near-
shore trenching required; 
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• Maximisation of the distance from the coast to the first turn in the cable to simplify marine 
operations near-shore; and 

• Where possible, locating the cable parallel to near-shore wave effects to ease installation 
and minimise the loads on any exposed part of the cable. 

25 Seven routes to shore were originally analysed and considered feasible. A route to Cockenzie 
and Seton Sands was ultimately considered to be the most suitable option when taking 
account of all relevant criteria.  

6.3.3 Landfall  

26 As part of the routing exercise, six initial landfall locations were identified using technical 
and environmental constraints mapping along the East Lothian coast: 

• Cockenzie;  

• Prestonpans; 

• Seton Sands; 

• Gullane;  

• Thorntonloch; and 

• Pease Bay. 

27 These six landfall options were assessed and all were considered feasible on environmental 
grounds with suitable mitigation measures implemented. Gullane, Thorntonloch and Pease 
Bay were not considered viable on commercial and engineering grounds (primarily due to 
potential onshore cable corridor length and associated constraints). Prestonpans was not 
considered viable due to lack of available onshore land.  

28 When considering all factors the landfall options at Cockenzie and Seton Sands were found 
to be the preferred landfall locations for the Inch Cape 2013 Application and were included 
in the Inch Cape 2014 Consent.   

29 Upon further refinement of the landfall location it has been determined that the landfall at 
Cockenzie is the preferred option due to environmental, economic, technical and land 
availability considerations such as;   

• At Seton Sands there is a long section of shallow water which would be inaccessible for 
construction vessels; 

• At Seton Sands there is outcropping rock in the shallow water. This would require 
extensive work to enable trenching or would result in a long horizontal directional 
drilling operation; and 

• At Seton Sands the onshore cables would need to go through and/or around Port Seton 
and Cockenzie to reach the grid connection at Cockenzie substation. 

30 Therefore, this application only considers Cockenzie for its landfall. 
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 Design Process 

31 As the Inch Cape 2014 Consent has already been granted, the reason for this application is to 
allow ICOL the ability to utilise Wind Turbine Generators (WTGs) that fall out with the Inch 
Cape 2014 Consent design. This allows the opportunity to make use of advances in 
technology and improvements in efficiency for offshore wind power generation, whilst 
minimising environmental impacts.   

32 The following information provides the steps taken by ICOL during the design process.   

6.4.1 Design Criteria 

33 As part of the engineering development process the criteria listed below are central to the 
selection of design concepts and detailed design: 

• Health and safety: the inherent safety by design through construction, operation, 
maintenance and decommissioning. 

• Technical: the technical suitability of the available alternatives, given the site conditions. 

• Environmental: the potential for minimising and avoiding environmental impacts.  

• Development economics: whole life cost considerations and effect on revenue.  

• Programme: the impact to delivery of the Development programme. 

• Wind farm performance: the output and efficiency of the wind farm.  

• Technology maturity: the benefits and risks associated with adopting newer technology 
over proven technology.  

34 Further detail on this can be found within Appendix 6A.  

35 The following sections discuss the evaluation and development of alternatives and decisions 
made based on these criteria. This led to the Design Envelope used in this EIA Report 
(further information on the Design Envelope can be found in Section 7.4). 

6.4.2 Wind Turbine Generators 

36 The development of WTG technology has been rapid in recent years.  Principal 
improvements are the increase in energy yield through increased turbine diameter leading 
to reduction in the required number of turbines and associated support structures (see 
Section 6.4.2).  The design parameters of the WTGs being considered is defined as part of 
the description of development in Table 7.3, Chapter 7: Description of the Development.   

6.4.3 WTG Layouts 

37 The final layout design of the wind farm will be dependent on the specific WTG selection and 
environmental, technical and economic constraints including the following factors: 

• Prevailing wind direction, as WTG rows must be orientated to benefit from the dominant 
wind direction; 
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• Distance from adjacent WTGs to take account of wake effects and maximise efficiency of 
energy capture; 

• Geological conditions; 

• Bathymetry; 

• Physical and spatial constraints; and 

• Environmental and navigational safety considerations. 

38 The final WTG and Offshore Substation Platform (OSP) locations will be decided at a later 
stage in the design process (see Section 7.4).  

39 The design envelope accounts for a maximum of 72 WTGs located within the Development 
Area, this number has been identified after consideration of environmental, technical and 
economic factors.  

40 The nominal minimum spacing between WTG’s is 1,278 m and WTGs will either be laid out in 
a grid, where rows are aligned both down-wind and cross-wind, or in an offset grid where 
WTGs in the cross-wind rows are offset (Figures 7.9 and 7.10).  Cross-wind rows will be 
aligned perpendicular to the predominant wind direction which is approximately 240°. In the 
down-wind direction the distance between rows may vary to maximise efficiency of energy 
capture and so the effective spacing may be larger. The grid or offset grid will be subject to 
micro-siting for each individual WTG of up to +/- 50 m to account for local technical 
constraints. All references to ‘alignment’ of WTGs should be considered as subject to this 
practical micro-siting requirement. 

6.4.4 Foundations and Substructures  

41 The substructures and foundations connect and secure the WTGs to the seabed. There are a 
range of substructure and foundation types that can be used for offshore wind 
developments.  The final selection of foundation and substructure type will depend on 
various technical, environmental and economic factors such as water depths, compatibility 
with WTG, deliverability, constructability and whole life economics.  

42 Various foundation and substructure alternatives were assessed using the criteria outlined 
above for WTGs.  

43 Floating foundation/substructures were eliminated following evaluation due to water depth. 

44 The following foundation types are feasible for the Development in whole or in part (see 
Section 7.6 for more information):  

• Driven Piles; 

• Drilled Piles; 

• Monopiles; 

• Suction Piles; and 
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• Gravity Base. 

45 The following substructure types are feasible for the Development in whole or in part (see 
Section 7.6 for more information): 

• Steel-framed structures; and 

• Gravity Base Structures.  

46 The foundation and substructure types which are still in consideration are detailed in the 
Chapter 7. The type which represents the worst case, for each receptor, has been utilised in 
the assessments and identified in each chapter accordingly. 

 Alternatives  

6.5.1 Inch Cape 2014 Consent 

47 ICOL consider that the primary alternative to the Development is the Inch Cape 2014 
Consent.   

48 As this application aims to increase efficiencies as well as minimise the environmental 
impacts, the following section provides a summary of the comparison on the differences in 
design and likely associated impacts between this application and the Inch Cape 2014 
Consent.   

49 With less infrastructure required to build out the project, there is an increase in construction 
and generation efficiencies (see Section 6.4.2) resulting from the adoption of recently 
introduced WTGs (or those currently under development) which offer increased energy yield 
through increased turbine diameter which leads to a reduction in the required number of 
turbines and associated support structures.  

50 Table 6.1 below details the key design differences between the Inch Cape 2014 Consent and 
the development parameters being applied for, and assessed, in this application. Relative to 
the Inch Cape 2014 Consent design envelope, the Development results in a 34% reduction in 
turbines and substructures, a 66% reduction in the number of Export Cables, a 46% 
reduction in the length of inter-array cabling, environmentally this therefore results in less 
direct physical impact on the seabed as well as a reduction in construction time frames.   

51 Chapter 9 to 17 of this EIA Report identifies the environmental impacts associated with the 
Development and Chapter 18 also provides a summary of effects compared with those from 
the Inch Cape 2013 ES.  
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Table 6.1: Comparison between the Inch Cape 2014 Consent parameters and the 
parameters applied for and assessed in this application.   

Parameter (Maximum) 2014 Consent 2018 Application 

Number of turbines 110 72 

Tip height 215 m 291 m 

Met masts 2 0 

OSPs 5 2 

Inter-array cabling length 353 km 190 km 

Export Cable Length  83 km 83 km 

Number of Export Cables 6 2 

Rotor Swept Area below 50 m  165,000* 87,000 

Estimated Construction Duration 3 years 2 years 

*Commitment made by ICOL following 2014 Consent 

 

6.5.2 General Efficiency Overview 

52 A report carried out by BVG associates (2016) anticipate that new and emerging wind farm 
technology innovations may contribute a 33% reduction in the Levelised Cost of Energy from 
the Final Investment Decision (FID) in 2014 to FID in 2030, with the increase in turbine size 
the major contributing factor.    

53 This application will allow ICOL the option to utilise the largest turbines, with potentially the 
highest rated generating capacity, available on the market (and within the project time 
frames). With more efficient rotors, these turbines have greater reliability and deliver 
increased energy production throughout the lifetime of the Development.  

54 The design envelope applied for in this application, with an increased maximum hub height 
allows turbines access to higher wind speeds at increased heights above sea level and 
therefore an increased energy production, thereby making each more efficient.   

55 With the increase in turbine size, and as is evident in the reduction of total turbine numbers 
being applied for in this application, further cost efficiencies are made through the reduction 
of foundation and construction costs.  All of which reduces the cost of energy produced by 
the Development as well as minimising the area of disturbed seabed, and thus associated 
environmental impacts. 
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56 Therefore, the benefit of using larger turbines comes from both: 

• Increase production due to higher maximum hub heights (and access to higher wind speeds); 
and 

• Reduced cost of construction and operation due to the reduced number of turbines.   

6.5.3 The ‘No Development’ Scenario 

57 If this application for the Development is not approved, ICOL would be entitled to 
implement the Inch Cape 2014 Consent and install an offshore wind farm and offshore 
transmission works.  The relative impacts (positive and negative) of the two proposals will 
therefore be a material consideration in the determination of the applications.  Therefore, 
the ‘no development’ scenario has been considered to determine what would occur if 
neither the Inch Cape 2104 Consent nor the Development (applied for in this application) 
went ahead.  

58 Should neither the Inch Cape 2104 Consent nor the Development (applied for in this 
application) be progressed and a ‘no development’ scenario occur, energy generated from 
the wind farm would therefore not contribute to the Scottish Government’s renewable 
energy target in line with Government polices (see Chapters 2, 3 and 8). In the ‘do nothing’ 
scenario this contribution would have to be provided through other appropriate 
developments within the same timescale. 
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7 Description of Development 

7.1 Introduction  

 This chapter provides a description of the Development to inform the Environmental Impact 

Assessment (EIA). 

 The Development consists of a number of components and all permanent and temporary 

works required to generate or transmit electricity to the national grid: 

• The Wind Farm includes Wind Turbine Generators (WTGs), inter-array cables and 

associated ancillary infrastructure (see Section 1.3.3 and Table 1.1). 

• The Offshore Transmission Works (OfTW) includes the Offshore Export Cable and 

Offshore Substation Platforms (OSPs) (see Section 1.3.4  and Table 1.1). 

 As discussed in Chapter 6: Site Selection and Alternatives, the final design of the 

Development will continue to evolve post consent until a greater understanding of the site 

conditions and a WTG selected, this will allow Inch Cape Offshore Limited (ICOL) to take 

maximum advantage of emerging technology.  The description of the Development identifies 

and describes the ‘Design Envelope’ which defines the range of parameters associated with 

reasonably foreseeable technology options. 

 This description is provided as a range of parameters for a number of technologies, 

hereafter referred to as the Design Envelope (see Section 7.4 of this chapter). The Design 

Envelope describes a number of components and all permanent and temporary works 

required to generate or transmit electricity to the national grid including the Wind Farm and 

the OfTW. 

 The Onshore Transmission Works (OnTW) (see Section 7.15) is subject to a separate 

application which has been submitted to East Lothian Council (ELC) and the impacts of these 

works have been considered at an appropriate level to inform the assessment in this EIA 

Report (see Section 4.6). 

 Definitions for the Wind Farm, OfTW, Development Area and Export Cable Corridor are 

detailed in Table 1.1 of Chapter 1: Introduction and are repeated below for ease of 

reference: 

• Offshore Wind Farm/Wind Farm: Includes proposed WTGs, inter-array cables, and other 

associated and ancillary elements and works (such as metocean buoys). This includes all 

permanent and temporary works required. 

• Offshore Transmission Works (OfTW): The proposed Offshore Export Cable and Offshore 

Substation Platforms (OSPs). This includes all permanent and temporary works required. 

• Development Area: The area which includes proposed WTGs, inter-array cables, OSPs 

and initial part of the Offshore Export Cable and any other associated works (see Figure 

7.1).  
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• Offshore Export Cable Corridor/Export Cable Corridor: The area within which the 

proposed Offshore Export Cables will be laid outside of the Development Area and up to 

Mean High Water Springs (MHWS) (see Figure 7.1).   

 An illustration of the key components of an offshore wind farm is shown diagrammatically in 

Figure 7.2.  

7.1.1 The Onshore Transmission Works (OnTW) 

 The OnTW is subject to a separate application to ELC and the impacts of these works have 

been considered at an appropriate level to inform the assessment in this EIA Report (see 

Section 4.6.1 of Chapter 4: Process and Methodology). The EIA Report for the OnTW can be 

found at:  

https://pa.eastlothian.gov.uk/online-

applications/applicationDetails.do?activeTab=summary&keyVal=P4LTIAGNH3Y00 

 The OnTW includes underground electricity cables and an onshore substation which receives 

power from the Offshore Export Cables and processes it for transmission to the existing grid 

network. The Landfall for Export Cables will be near Cockenzie (Figure 1.2). The OnTW lies 

within the vicinity of the former Cockenzie Power Station.  

Figure 7.1: Location of Development Area, Offshore Export Cable Corridor and Grid 

Connection 

 

 

https://pa.eastlothian.gov.uk/online-applications/applicationDetails.do?activeTab=summary&keyVal=P4LTIAGNH3Y00
https://pa.eastlothian.gov.uk/online-applications/applicationDetails.do?activeTab=summary&keyVal=P4LTIAGNH3Y00
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Figure 7.2: Illustration of components 

 

7.2 Development Area 

7.2.1 Location and Extent 

 The Development Area is approximately 150 km2 and is located approximately 15 to 22 

kilometres (eight to 12 nautical miles) off the Angus coastline, to the east of the Firth of Tay. 

The Development Area is shown in Figure 7.3 below. The coordinates of the boundary of the 

Development Area are listed in Table 7.1 below.  

Figure 7.3: Development Area  
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Table 7.1: Development Area coordinates 

Map 
ID 

WGS84 X (decimal 
degrees) 

WGS84 Y (decimal 
degrees) 

UTM30N X 
(Metres) 

UTM30N Y  
(Metres) 

1 -2.168960 56.594632 551030.82510 6272572.70670 

2 -2.158372 56.583977 551695.53290 6271394.71650 

3 -2.166704 56.477201 551327.93370 6259504.04370 

4 -2.047320 56.463267 558702.82420 6258048.70300 

5 -2.046898 56.448196 558752.07170 6256371.62120 

6 -2.125965 56.422319 553914.93410 6253426.81950 

7 -2.230138 56.423009 547488.31280 6253426.78710 

8 -2.287140 56.478254 543908.46860 6259537.80530 

9 -2.286299 56.523044 543908.50810 6264523.50470 

10 -2.248812 56.577667 546148.23980 6270627.92630 

 

7.2.2 Physical Characteristics 

 The water depths across the Development Area range from approximately 35.5 m to 63.3 m 

below Lowest Astronomical Tide (LAT), with 99 per cent of the area lying between 40 m and 

57 m LAT. The tidal range is approximately 5.4 m with a mean spring tide range of 

approximately 4.1 m. The principal tide axis is orientated north north-east/south south-west. 

The seabed slopes across the Development Area are generally less than 1° with isolated 

slopes of up to 7° found on the flanks of two sandwave features to the north of the 

Development Area. Figure 7.4 provides an illustration of the Development Area bathymetry. 
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Figure 7.4: Development Area bathymetry  

 

 The seabed and sub-seabed sediments are generally characterised by variations of sand, clay 

and gravel with chalk identified at isolated locations.   

 More detail on the physical characteristics of the Development Area is presented, where 

relevant, in the technical chapters.  

7.2.3 Wind Resource 

 A preliminary assessment of the wind resource at the Development Area has been carried 

out using industry standard modelling. The data for the Development Area provides an 

output of long-term wind statistics based on 30 years of data and with a spatial resolution of 

100 m. The long-term wind direction distribution is presented in Figure 7.5 below and shows 

that the predominant wind direction is from the south-west.  
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Figure 7.5: Directional wind rose  

 

7.3 Offshore Export Cable Corridor  

 The Offshore Export Cables, which transmit power to shore, will exit the Development Area 

and transit the seabed to the landfall location near Cockenzie in East Lothian (see Figure 

7.6).  

Figure 7.6: Cable landfall  

 

 The Offshore Export Cable Corridor, shown in Figure 7.7, with coordinates listed in Table 7.2 

below, is approximately 1.4 km across at the widest point reducing to about 250 m in 
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shallower areas. The Offshore Export Cable Corridor widens at the coast to incorporate the 

landfall as shown in Figure 7.6. 

 Up to two export cables will be installed in separate trenches within the Offshore Export 

Cable Corridor. The distance between the trenches will vary and will generally reduce as the 

cables approach the landfall.    

Figure 7.7: Offshore Export Cable Corridor  

 

Table 7.2: Offshore Export Cable Corridor coordinates 

Map ID WGS84 X 
(decimal 
degrees) 

WGS84 Y 
(decimal 
degrees) 

UTM30N X 
(Metres) 

UTM30N Y  
(Metres) 

1 -2.976427 55.967225 501471.465 6202432.035 

2 -2.993258 55.978222 500420.7364 6203655.736 

3 -2.993002 55.985496 500436.6114 6204465.362 

4 -2.929409 56.023573 504399.9256 6208705.5 

5 -2.851017 56.070364 509274.8448 6213920.915 

6 -2.800999 56.086513 512383.5347 6215726.15 
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Map ID WGS84 X 
(decimal 
degrees) 

WGS84 Y 
(decimal 
degrees) 

UTM30N X 
(Metres) 

UTM30N Y  
(Metres) 

7 -2.660148 56.104520 521138.5413 6217764.522 

8 -2.623442 56.109184 523418.7545 6218295.409 

9 -2.528067 56.130907 529333.7222 6220749.64 

10 -2.466089 56.156715 533163.8099 6223650.095 

11 -2.375336 56.227333 538729.6525 6231557.109 

12 -2.370985 56.236522 538990.0538 6232582.31 

13 -2.344561 56.292236 540568.9562 6238798.462 

14 -2.302421 56.332492 543131.8341 6243304.565 

15 -2.289704 56.342369 543906.7732 6244411.956 

16 -2.160814 56.353998 551858.0595 6245795.891 

17 -2.148653 56.359760 552601.6012 6246446.49 

18 -2.249082 56.373877 546379.4645 6247945.441 

19 -2.101608 56.393249 555459.5893 6250210.669 

20 -2.097310 56.399898 555715.1818 6250954.211 

21 -2.211727 56.415170 548633.9572 6252567.151 

22 -2.150177 56.422487 552421.1984 6253426.812 

23 -2.208920 56.422876 548797.2524 6253426.883 

24 -2.096959 56.431822 555690.1909 6254507.578 

25 -2.287140 56.478254 543908.4686 6259537.805 

7.4 The Design Envelope 

 The design of the Wind Farm and OfTW cannot be finalised at this stage. This is primarily due 

to procurement and supply chain considerations of emerging technology, the requirement 

for further site investigation and continued design, and the timing of investment decisions. 

The EIA process presented in this EIA Report has therefore been completed using a design 

envelope. This approach is endorsed by the courts and is standard practise for offshore wind 

farms as being appropriate for development of this nature.  

 The Design Envelope includes a number of components and all permanent and temporary 

works required to generate or transmit electricity to the National Grid. Design alternatives 
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which have not been included in the Design Envelope are detailed in Chapter 6 (see Section 

6.3).  

 The assessments within each technical chapter are based upon the design parameters which 

represent the worst case for the receptor under consideration; this is presented in tables at 

the beginning of these chapters. As each individual impact assessment is based on the worst 

case parameters specific to their topics, the overall impact assessment represents the worst 

case scenarios for the Development.  

 Some of the design parameters cannot co-exist and therefore following a precautionary 

approach, the overall assessment overestimates the potential impacts of the Development.  

 The Design Envelope contains parameters relating to the following components of the 

Development: 

• WTG types and layouts; 

• Foundations and substructures; 

• OSPs; 

• Inter-array cables; 

• Export Cables; and 

• Operations and maintenance (O&M). 

 The use of a design envelope for the elements of the Wind Farm and OfTW listed above, 

means that a range of options must be considered in terms of construction and O&M 

methodologies at this stage.  

7.5 Wind Turbine Generators (WTGs) 

7.5.1 WTG Description  

 This section provides a description of the WTGs under consideration, including the 

specification, typical layouts, installation, commissioning, access and operation. A summary 

of the Design Envelope specifications is included below in Section 7.5.2. 

7.5.2 WTG Specification and Design 

 A range of WTG suppliers and models are being considered. WTG selection will be 

dependent on the continued design and progress of the Development and will take account 

of environmental factors, safety, commercial procurement and technical factors. 

 A typical WTG is shown in Figure 7.8 below. WTGs are comprised of the following main 

components: 

• Rotor: the hub with three connected blades which captures the wind energy and 

converts it to rotational motion; 
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• Nacelle: the box-shaped housing which contains the equipment to convert the rotational 

motion to electrical power; and 

• Tower: the cylindrical structure which supports the rotor and nacelle, fixes the WTG to 

the substructure, and provides the primary access to the nacelle. The tower may also 

contain power conversion and ancillary equipment. 

Figure 7.8: A typical offshore WTG (Source: ICOL) 

 

 

7.5.3 WTG Layout 

 The layout of the Wind Farm is subject to a design optimisation process including selection 

and procurement of WTGs, and is dependent on several factors including: 

• prevailing wind direction, as WTG rows must be orientated to benefit from the dominant 

wind direction; 

• distance from adjacent WTGs to take account of wake effects and maximise efficiency of 

energy capture; 

• geological conditions; 

• bathymetry; 

• physical and spatial constraints; and 

• environmental and navigational safety considerations. 

 Detail of the design analysis carried out is provided in Appendix 6A: Design Considerations.  
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 The finalised layout, taking account of the above factors, will conform to the following 

principles:    

• WTGs will either be laid out in a grid, where rows are aligned both down-wind and cross-

wind, or in an offset grid where WTGs in the cross-wind rows are offset as illustrated in 

Figure 7.9 and Figure 7.10 (see below) respectively.  

• Either a grid or off-set grid pattern will be used across the Development Area (i.e. both 

will not be used).   

• Cross-wind rows will be aligned perpendicular to the predominant wind direction which 

is approximately 240°. 

• In the down-wind direction the distance between rows may vary to maximise efficiency 

of energy capture and so the effective spacing may be larger. The grid or offset grid will 

be subject to micro-siting for each individual WTG of up to +/- 50 m to account for local 

technical constraints and positioning accuracy. All references to ‘alignment’ of WTGs 

should be considered as subject to this practical micro-siting requirement. 

Figure 7.9: Illustration of a 'Grid' configuration  

 

 

Figure 7.10: Illustration of 'Offset Grid' configuration  
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 Where layouts are presented in this EIA Report these comply with the principles above and 

have been selected to represent the worst case for the particular receptor considered. The 

layouts shown in these chapters are indicative only and not intended to represent a final 

design.  

7.5.4 WTG Installation and Commissioning 

 There are various methods of installing WTGs which are dependent on a number of factors 

including; the WTG configuration, manufacturer’s specification, substructure type, vessel 

type and environmental conditions. The following provides an overview of possible 

methodologies. 

• Individual component installation: in this case the individual component parts of the 

WTG (two or three blades, nacelle with hub and a number of tower sections) are 

delivered from the factory to an onshore facility or directly to the offshore site. Wind 

turbines are then erected piece by piece offshore using a jack-up vessel (JUV) or floating 

vessel with heavy lift capability.  

• Onshore sub-assembly: this is similar to individual component installation; however, 

some of the components are pre-assembled at the onshore location.  

• Single-lift installation: the wind turbine is fully assembled onshore and installed in one 

piece offshore by either a floating vessel or JUV.  

• One-piece installation: for some foundation and substructure types, it is possible to 

install the wind turbine onto the substructure at a suitable location and then tow to site, 

installing both the turbine and substructure in one piece. 

 Following installation, WTGs will be subject to a commissioning and test programme, prior 

to handover to operation. It is anticipated that the inter-array cables will be installed before 

WTGs to facilitate early connection and commissioning. In cases where this is not possible 

temporary diesel generation will be used on each WTG until it is commissioned. The extent 

of offshore commissioning required will depend on the installation methodology i.e. WTGs 

that have been pre-assembled onshore will generally require less commissioning offshore.  

7.5.5 WTG Operation and Maintenance 

 The WTGs will be operated remotely from an onshore base and use condition monitoring 

techniques to aid in maintenance planning. O&M is discussed further in Section 7.11. Each 

WTG has a control system to optimise and report on performance.  Maintenance activities 

expected to take place for the WTGs during the operational phase include but are not 

limited to. 

• blade inspection; 

• blade repair and replacement; 

• routine servicing of nacelle equipment; 
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• unplanned repair / replacement of nacelle equipment; 

• replacement of entire nacelle unit; and 

• maintenance of tower and nacelle equipment.  

7.5.6 WTG Access  

 The primary means of accessing WTGs will be from vessels. The substructure which supports 

the WTG will host one or more access systems tailored to certain vessels. The access 

technique and orientation will be dependent on an assessment of local prevailing wind, 

wave, tide and current conditions in order to provide safe access and maximise availability. A 

representative access system is shown in Figure 7.11A and Figure 7.11B in close up. 

Figure 7.11A: A representative 

WTG Access System shown on the 

substructure (Source: ICOL) 

Figure 7.11B: Close up view of the 

representative WTG Access System 

(Source : ICOL) 

  

 

 If selected as part of operation and maintenance strategy, helicopter access will also be 

provided by means of a heli-hoist platform at the top of the nacelle. Such platforms are 

typically four metres by four metres and require specific marking and lighting. This would 

allow equipment and personnel to be winched to and from WTGs. No helicopter landing 

facilities are envisaged on any WTGs.  

7.5.7 WTG Oils and Fluids 

 All WTGs utilise various lubricants and oils for their operation. The nacelle, tower and rotor 

are designed and constructed in order to contain leaks thus reducing the risk of spillage into 

the environment.  
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7.5.8 Summary of WTG Design Envelope  

 Figure 7.12 below shows an illustrative WTG with definitions of the numeric parameters as 

stated in Table 7.3 below. 

Figure 7.12: Illustration of the design parameter definitions for a WTG (Source: ICOL) 

 

 

 The information presented in the Table 7.3 relates to the design options detailed above. The 

Design Envelope has been used to determine the worst case scenario used in the 

assessments in each technical chapter. This is consistent with the approach detailed in 

Section 4.2.2 of Chapter 4 of this EIA Report.  

Tip Height

Blade 
Clearance

Rotor 
Diameter
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 ICOL proposes to install no more than 72 WTGs.   

 Turbine colouring, lighting, marking, numbering and foghorn requirements will be as per 

relevant standards and guidance at the time. 

Table 7.3: WTG design values 

Design Parameter Value  

Number of turbines Up to 72 

Minimum Blade clearance above Highest Astronomical Tide 22 m 

Blade tip height (above LAT) Up to 291 m 

Rotor diameter Up to 250 m 

Nominal minimum turbine spacing 1,278 m 

 

7.6 Foundations and Substructures 

7.6.1 Foundations and Substructures Description  

 The following section describes the possible foundation and substructure options for WTGs 

and OSPs.  

 The final selection of foundation and substructure type will depend on various technical, 

environmental and economic factors such as water depths, compatibility with WTG, 

deliverability, constructability and whole life economics.  

 The following definitions are used throughout this section: 

• Substructure: the structure which supports the WTG or OSP, fixed to the foundations 

the majority of which is below the water line (Figure 7.13 below). 

• Foundation: the arrangement which fixes the substructure to the seabed and is 

predominantly below the seabed level (Figure 7.13 below).  

• Shadow (m2): the total area of seabed under the substructure (Figure 7.19 and Figure 

7.20). 

• Footprint (m2): the total area of seabed under the substructure which is not exposed. 

• Scour Protection Footprint (m2): the area under which protection is placed in order to 

prevent erosion of the seabed around the foundation. Scour protection material is 

usually gravel or crushed rocks. Scour protection is explained further in Section 7.6.6. 

• Excavated Volume (m3): the maximum possible volume of seabed material removed by 

dredging for seabed preparation. 
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• Drilled Volume (m3): The volume of material removed if drilling prior to installation of a 

pile. It has been assumed that the drilled volume equates to the volume of the pile. 

• Dredger Affected Area (m3):  the area of the seabed that may experience some level of 

compaction or disturbance due to its proximity to the area requiring seabed 

preparation.   

Figure 7.13: Foundation and substructure definition (Source: ICOL) 

 

 

 Foundations and substructures are subdivided into the following categories which are 

described in more detail in the relevant sections and can be seen in Figure 7.14 below:  

• Steel frame structures: Also known as ‘jackets’, these structures are constructed mainly 

from steel tubular members similar to a lattice tower, typically with 3 or 4 legs;  

• Monopiles: A single large diameter steel tubular pile which is driven (or drilled if soil 

conditions dictate) into the seabed and may extend to above LAT; and  

• Gravity Base Structures (GBS): A mainly concrete and steel reinforced structure which 

uses the weight of the structure combined with possible internal ballast to maintain 

position. 

 A hybrid solution also exists that incorporates elements of the gravity base and steel framed 

options. The dimensions of the hybrid will fall within the envelope created by the four leg 

jackets and the GBS.  

Foundation

Substructure

Jacket + Driven Piles
Concrete Gravity

Base
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Figure 7.14: Foundation and Substructure Types (Source: ICOL) 

 

7.6.2 Foundations and Substructures Installation Sequence 

 The foundations and substructures will be fabricated at an onshore location and then 

transported directly to the Development Area either by being towed, using a ‘feeder’ vessel 

or using the installation vessel itself. 

 The foundations and substructures can then be installed in various different sequences: 

• Foundation and then substructure e.g. driven piles using a template and then jacket, or 

seabed preparation and then concrete gravity base; 

• Substructure and then foundation e.g. jacket and then driven piles.; or 

• Foundation and substructure combined: e.g. jacket + gravity base, jacket + suction piles 

or gravity base. 

 Following installation of the main structures additional items such as scour protection can be 

installed if required. 

 Where substructures have piled foundations, ICOL assumes there would be a maximum of 

two concurrent piling activities ongoing at any one time in the Development Area.  

 Some seabed preparation (e.g. boulder clearance and clearance of unexploded ordnance 

(UXO), in addition to preparation specific to the installation of GBS as described above) may 

be required prior to the installation of substructures and foundations.  

7.6.3 Steel Foundations and Substructures 

 There are various steel substructures under consideration for the Development including a 

four-legged jacket and a single large pile.  

 Steel substructures can be fixed to the seabed using different types of foundations (Figure 

7.13 and Figure 7.14). The suitability of each of these types for use on the Development will 

be subject to local soil conditions and will require further analysis to be undertaken prior to 

construction. Other considerations such as cost and equipment availability may also affect 
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the selection of foundation type. Each type can typically be deployed from either floating or 

jack-up vessels.  

 Foundation types and installation methods are introduced and illustrated below: 

• Drilled Piles: ‘sockets’ are drilled into the seabed and then the piles are inserted and 

grouted in place. In some cases, the pile itself can be used as the drilling too. Drill 

cuttings will either be returned down the pile or to the seabed locally at the pile. This 

may be directly or via a vessel depending on the technique employed. An illustration of a 

typical pile drilling operation is shown in Figure 7.15 below.  

Figure 7.15: Illustration of pile drilling (Source: Fugro) 

 

 

• Driven Piles: piles are driven into the seabed by striking them with a hydraulic hammer. 

Drilling may be used in the event of a pile becoming stuck due to hard soil conditions 

and then the pile would be driven again until final penetration is reached. A typical pile 

driving operation is shown in Figure 7.16.  

Figure 7.16: A typical pile driving operation (Source: VSF) 
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• Suction Piles: pumps are attached to large ‘can’-like piles and the water is pumped out 

of them. This reduces internal pressure and the combination of external water pressure 

and self-weight pushes the pile into the seabed. Suction Piles are only suitable in certain 

specific soil conditions and within the Development Area there may only be discrete 

areas suitable for this technique. An example of a structure with suction piles is shown in 

Figure 7.17. 

Figure 7.17: An oil and gas platform with suction piles (Source: Ithaca) 

 

 

• Hybrid Gravity Base: a steel framed structure could be supported by a gravity base 

foundation which would fix the structure to the seabed by weight alone or also using a 

similar effect to a suction pile in combination. An illustration of a hybrid jacket and GBS  

is shown in Figure 7.18 below. 

Figure 7.18: An illustration of a hybrid jacket and GBS (Source: ICOL) 
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Figure 7.19: Illustration of the design parameter definitions for steel foundations and 

substructures (Source: ICOL) 

 

7.6.4 Piling 

 A maximum of two concurrent piling activities are considered for the Development. In 

accordance with Section 7.10 an indicative programme is that this may take place over an 

estimated 9 months over a one-year period, with actual piling duration covering 

approximately 30 per cent of the working time.  

7.6.5 Gravity Base Structures (GBS) 

 There are various configurations of GBS under consideration for the Development. A conical 

based substructure has been used for the purposes of identifying the worst case for 

assessments since this generally results in the largest footprint, volume and cross sectional 

area (see Figure 7.20). 
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 The final design of a GBS will depend on further analysis of seabed conditions at specific 

locations within the Development Area. Seabed preparation (excavation, placement of 

gravel and backfill using a dredging vessel) is often required. Depending on soil conditions, 

this requirement may be reduced or eliminated by the use of a perimeter ‘skirts’ which 

penetrate the seabed and provide greater stability.  

Figure 7.20: Illustration of the design parameter definitions for GBS (Source: ICOL) 

 

 Once the GBS is placed on the seabed, ballast is generally required using dense gravel or 

sand to weigh the structure down to the seabed.  

 In the event that seabed preparation is required, the following options are possible for the 

excavated volume of seabed material. The following options could be used individually or in 

combination depending on ground condition and construction techniques and are listed 

below in order of preference: 

• Use as backfill material around WTG foundations. 

• Deposit within the foundation/substructure as ballast. 

• Re-use of material for other unrelated activities. 

• Deposit to the seabed at an off-site offshore licensed location. 

 In the event that the material is used as backfill or ballast, it has been assumed that this 

material can be deposited by a controlled fall pipe arrangement. The excavated material will 
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be retained within the Development Area close to the foundation location. The excavated 

material may be used as backfill following installation of the foundation where practicable. A 

significant amount of material may be used for ballast. This is illustrated in Figure 7.21. 

Figure 7.21: Illustration of a potential backfill methodology (Source: ICOL) 

 

7.6.6 Scour Protection 

 When new elements are introduced to the seabed there will be a resultant change in water 

flows in close vicinity to the new structure. This can lead to localised seabed particle 

displacement and associated erosion around the structure, known as scour. The extent of 

the scour is dependent upon the type of sediment encountered, the size of the structure or 

obstruction and the wave and current velocities. A level of structure exposure due to scour 

erosion can be allowed for in design, however, there are instances where this is not 

sufficient and preventative measures against scour are required. Scour protection is 

generally material which cannot be moved by the momentum of increased flow around the 

structure e.g. suitably sized gravel and rock. Concrete mattresses or similar techniques can 

also be used. 

 The amount of scour protection required for each type of structure has been estimated with 

the currently available information and is presented in Table 7.4 and Table 7.5 below. This 

will continue to be refined as the Development design progresses.  

7.6.7 Operation and Maintenance 

 Maintenance activities expected to take place on the WTG substructures and foundations 

during the operational phase include but are not limited to; 

• structural inspection of the substructure; 

• local seabed scour inspection; 

• reinstatement of scour protection if required; 

• maintenance painting above the waterline; and 

• maintenance of the boat landing system. 

7.6.8 Summary of Foundation and Substructure Design Envelope  

 The information presented in Table 7.4 and Table 7.5 relate to the design options detailed 

above. The Design Envelope has been used to determine the worst case scenario used in the 

assessments in each technical chapter. This is consistent with the approach detailed in 

Section 4.2.2 of Chapter 4.  
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Table 7.4: Design Envelope parameters (WTG jacket substructure and pile foundations 

including monopiles) 

Design Parameter Value (Maximum or Range) 

Drilling/Piling Events (WTGs) 288* 

Number of Sides 4 

Jacket Top Width (m) 30** 

Jacket Base Width (m) 60 

Maximum Seabed Penetration (m) 70 

Maximum energy capacity of 
hammer 

5000kJ*** 

Aggregate Pile Diameter (m) (eg 4 
piles of 3m diameter) 

12 

Shadow (m2) - Total seabed area 
under each substructure including 
those exposed 

 

3,600 

Footprint (m2)- Total seabed area 
under each substructure which is 
not exposed 

 

113**** 

Footprint Including Scour 
Protection (m2) for each 
substructure 

804 

* Based on four piles for each of the WTGs. 

** includes allowance for boat landings and laydown area. 

***The maximum energy capacity for piled jackets will be around 2400kJ  

**** Aggregate area under four piles of 3m diameter is 28 m2 and under a single pile of 12m 

diameter 113 m2. 
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Table 7.5: Design Envelope parameters (WTG GBSs) 

Design Parameter (for each 
structure) 

Value (Maximum or Range) 

Top Width (m) 30* 

Base Diameter (m) 90 

Excavated Diameter (m) 125 

Scour Protection Diameter (m) 125 

Dredger Affected Diameter (m) 140 

Excavated Depth (m) 0 - 5** 

Shadow (m2) - Total seabed area 
under each substructure including 
those exposed 

6,361 

Footprint (m2)- Total seabed area 
under each substructure which is 
not exposed 

6,361 

Footprint including Scour 
Protection (m2) for each 
substructure  

12,272 

Dredger Affected Area Footprint 
(m2) (includes scour protection and 
footprint) 

15,400 

Maximum Excavated Volume per 
unit (m3) 

60,000*** 

Gravel Bed/Grout Diameter (m) 100 

Gravel Bed/Grout Depth (m) 2.5 

* Includes allowance for boat landings and laydown area. 

** Depths of excavation may be greater than five metres if the sediment conditions dictate. 

*** It is expected that the majority of foundation locations will not require this level of excavation 

and the extrapolated figure for the entire site will not equate to the maximum volume times the 

number of WTGs. 
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7.7 Offshore Substation Platforms (OSPs) 

7.7.1 Introduction 

 This section provides a description of the OSPs.  

 The Alternating Current (AC) OSPs collect the power generated by the WTGs and transform 

it to a higher voltage level to allow it to be transmitted to shore via Offshore Export Cables. 

 The final design and number of OSP(s) required will be dependent on a number of factors, 

particularly the WTG power rating, number and layout. Initial design work suggests that up 

to two OSPs may be needed.  

 All OSPs will be located within the Development Area. The optimal layout of OSPs will be 

determined by the WTG and associated electrical distribution layout and transmission cable 

routing. The layout will also be subject to a technical and environmental constraints analysis 

considering factors such as water depth and seabed conditions, among others. A full 

investigation of seabed conditions will be carried out concerning potential locations prior to 

construction.  

 Further details and dimensions of the OSPs are provided in the summary of the Design 

Envelope specifications included in Section 7.7.7. 

7.7.2 OSP Specification and Design 

 The OSP is generally a ‘box-like’ structure, often referred to as a ‘topside’, which is set above 

the sea level on a substructure fixed to the seabed by a foundation. The foundation and 

substructure options for OSPs are the same as the options outlined in Section 7.6 although 

they may be larger than those considered for WTGs. A representative OSP is shown in Figure 

7.22. 
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Figure 7.22: Illustration of the design parameter definitions for an OSP (Source: ICOL) 

 

 It is likely that each OSP topside will contain some or all of the following: 

• Health and safety equipment; 

• Electrical and control systems including switch gear, transformers, cable and associated 

plant;  

• Communication equipment; 

• Workshop for small repairs; 

• Emergency accommodation and welfare facilities; 

• Heli-hoist platform  

• Crane(s); and 

• Small power generation. 

7.7.3 OSP Installation and Commissioning 

 The OSP topsides will be fabricated at an onshore location and then transported to the 

Development Area for installation on top of the substructure.  The topsides would either be 

transported to site via barge and then installed with a Heavy Lift Vessel (HLV) or Jack Up 

Vessel (JUV), or taken directly to their location and installed using a HLV or JUV. For larger 

OSP topsides a ‘float over’ concept may be used where the topside is lowered onto the 

substructure rather than lifted on.   
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 There is also the possibility of using self-installing OSPs to avoid the requirement of a HLV. 

Self-installing platforms use a similar principal to JUV’s described in Section 7.10.2 to elevate 

the topsides above the water and would use foundation and substructure types discussed in 

Section 7.6.3 and Section 7.6.5.  

 Following installation, OSPs will go through a commissioning and test programme.  

7.7.4 OSP Access  

 OSPs will have access facilities for maintenance visits via vessel and helicopter, similar to 

those identified for WTGs in Section 7.5. A heli-hoist platform would be used for helicopter 

access.  

7.7.5 OSP Operation and Maintenance 

 The anticipated maintenance activities to be carried out on the OSP substructure and 

foundations during the operational phase are as listed in Section 7.6.7. 

7.7.6 OSP Oils and Fluids 

 Any equipment on the OSP which contains any significant quantities of oil and lubricants, 

e.g. diesel generators and transformers will be contained within an open steel bund which 

would be capable of holding 110 per cent of the volume of the largest tank. Diesel transfer 

will be in double skinned tanks and will be stored in bunded areas. Any contaminated 

drainage would be collected within the integral drainage system which would incorporate a 

sump and separator prior to discharge overboard. An oil sensor would control the discharge 

valve and close if oil was detected in order to prevent the discharge of contaminated water. 

 Switchgear insulation will either be Gas Insulated Switchgear using Sulfur Hexafluroide (SF6) 

as the insulating medium or Air Insulated Switchgear. The transformer coolant system would 

use a liquid coolant with natural or forced air convection system. 

 OSPs will not normally be manned; accommodation would be only used in exceptional 

conditions such as emergencies or sudden adverse weather. Waste would be collected, 

recovered and disposed of onshore or collected, macerated and discharged to the sea. The 

latter option would reduce site operational requirements and maintenance visits. 

7.7.7 Summary of OSP Design Envelope 

 The information presented in Table 7.6 and Table 7.7 relate to the design options detailed 

above. The Design Envelope has been used to determine the worst-case scenario used in the 

assessments in each technical chapter. This is consistent with the approach detailed in 

Section 4.2.2.  
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Table 7.6: OSP Steel substructure design values 

Design Parameter Value (Maximum or Range) 

Number of OSPs Up to 2 

Topside Height above LAT (m) 70 

Topside Width and Length (m) 100* 

Drilling/Piling Events 16** 

Aggregate Pile Diameter (m) (eg 8 
piles of 3m diameter or 2 piles of 12 
m) 

24 

Jacket Top Width and Length (m) 100 

Jacket Base Width and Length (m) 100 

Seabed penetration (m) 60 

Scour Protection Diameter (m)/pile 16 

Shadow (m2) - Total seabed area 
under each substructure including 
those exposed 

10,000 

Footprint (m2) - Maximum seabed 
area under each substructure which 
is not exposed. 

500 *** 

Footprint including Scour protection 
at each substructure (m2) 

3,200 

Drilled Volume at each Substructure 
(m3) 

6,785 

* Includes allowance for boat landings and laydown area. 

** Based on maximum 8 piles per each of the two OSPs. 

*** This is based on four 10 m x 12 m mud-mats to support the steel framed jacket structure before 
piling. 

  



   INTRODUCTORY CHAPTERS 
Description of Development 

INCH CAPE OFFSHORE LIMITED                         
www.inchcapewind.com 29 of 48 

07 
Chapter 

Table 7.7: OSP GBSs design values 

Design Parameter Value (Maximum or Range) 

Top Width (m) 100 

Base Diameter (m) 130 

Excavated Diameter (m) 260 

Scour Protection Diameter (m) 180 

Dredger Affected Diameter (m) 300 

Excavated Depth (m) 0 – 5** 

Shadow (m2) - Total seabed area 
under each substructure including 
those exposed 

13,273 

Footprint (m2)- Total seabed area 
under each substructure which is 
not exposed 

13,273 

Footprint including Scour 
Protection Footprint (m2) 

25,447 

Dredger Affected Area Footprint 
(m2) (includes scour protection and 
footprint) 

70,686 

Maximum Excavated Volume per 
unit (m3) 

114,012*** 

* All stated quantities are per each GBS 

** In isolated occasions depths of excavation may be greater than five metres if the sediment 
conditions dictate. For assessment these should be considered in a qualitative sense only due to the 
low frequency of their occurrence. 

*** It is expected that they majority of foundations locations will not require this level of excavation 
and the extrapolated figure for the entire Development Area will not equate to the maximum volume 
times the number of OSPs. 
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7.8 Inter-array Cables  

7.8.1 Introduction  

 A network of subsea cabling will be used to connect WTGs and OSPs together and carry the 

power generated to the OSP(s) at a voltage of less than 132 kilovolt (kV).  The cables will 

include three-core copper or aluminium electrical conductors, fibre optic communications 

cables, insulation and armouring.  

 The final layout and configuration of cabling will depend on a number of factors including 

WTG type, number and physical layout, but will be optimised to minimise costs and 

electrical losses.  The cables will be configured in loops or branches and it is anticipated that 

there will be up to 190 km total length of inter-array cabling. 

7.8.2 Specification and Design 

 The cable type to be utilised is likely to be a solid polymeric or rubber insulation, three core, 

offshore grade cable with either aluminium or copper cores. The cores will be contained in 

cable bundles and will not be separately trenched.  

 The cables can be configured in either of the following arrangements: 

• Branches: This is where the first or second WTG has three cables into the base, allowing 

a single cable into the platform but two strings out from the first WTG, normally in a U 

shape. An illustration of a branch arrangement is given in Figure 7.23 below. 

Figure 7.23: An illustration of a Branch Inter-array Cable configuration (Source: ICOL) 

 

• Loops: This is where WTGs are arranged in strings, each pair of strings is connected at 

the far end by a cable. This is to provide a route for export of limited power in the event 

of a cable fault and for backup supply to WTGs. An illustration of a loop arrangement is 

given in Figure 7.24 below. 
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Figure 7.24: An illustration of a Loop Inter-array Cable configuration (Source: ICOL) 

 

 If more than one OSP is installed, they may be interconnected by cabling.  The maximum 

voltage for inter-platform cabling will not exceed the maximum AC export cabling voltage of 

275 kV.  The extent of the possible cabling between OSPs has not yet been determined but 

the total cabling length within the Development Area will not exceed the amount stated for 

the inter-array cabling of 190 km. This would be confirmed on definition of final layout and 

electrical design configuration.   

7.8.3 Installation 

 The target burial depth will be determined by way of a cable burial risk assessment.  An 

index will be produced that assesses the level of protection from specific risks offered by the 

relevant burial depth.  Therefore, burial depth may vary and will be dependent on risks and 

ground conditions. At this stage it is anticipated that the target burial depth for the array 

cables will be approximately one metre (as is typical for offshore hydrocarbon pipelines and 

umbilicals). The actual design depth of burial is based on a number of factors, including 

potential environmental effects, fishing and other activities, dropped object risk assessments 

and other considerations.  

 The target burial depth may not always be feasible due to the nature of the seabed. In 

instances where adequate burial cannot be achieved, alternative protection will be 

deployed. 

 There are various techniques in which the cable can be installed: 

• Lay then burial: The cable is laid on the seabed or in a pre-cut trench and then buried in 

separate installation activities, sometimes using different vessels; or  

• Simultaneous lay and burial: The cable is laid and buried simultaneously.  

 Cables may be ploughed or jetted into the seabed or laid into a pre-cut trench which is then 

backfilled.  The following are typical tools:  

• Boulder clearance plough: clears boulders from the cable route to enable other 

excavation and burial tools to be used; 

• Trenching plough: can be used either to pre-trench (the cable is then installed into the 

pre-cut trench) or post trench (trenching then carried out following cable lay onto the 
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seabed.)  In both cases a separate backfill plough is used to push the spoil heaps created 

by trenching over the cable thus creating the required cable cover; 

• Cable burial ploughs: buries the cable by lifting a wedge of soil, placing the cable at the 

base of the trench and allowing the soil to naturally backfill behind the plough. 

Subsequent passes may be required with a backfill skid to move trenched material on 

top of the cable for full protection. Ploughs are generally towed by surface vessels;  

• Jetting Trenchers: buries the laid cable by directing water jets towards the seabed and 

cutting and/or liquidising the soil beneath the cable. Displaced material is suspended in 

the water and then resettles over the cable which settles into the soil slurry created by 

the water jets through self-weight. This process is controlled to ensure that sediment is 

not displaced too far from the cable. Jetting trenchers are commonly self-propelled or 

mounted as skids onto Remotely Operated Vehicles (ROV); and 

• Mechanical Cutters: Mechanical cutters can be fitted to tracked cable burial vehicles 

and are used to cut narrow trenches into hard or rocky seabed. The mechanical cutter 

consists of a rotating disc or chain fitted with a number of replaceable teeth. 

 Some seabed preparation (e.g. boulder clearance and clearance of UXO and other seabed 

obstructions) may be required prior to the installation of subsea cabling.  

7.8.4 Cable Protection 

 It is anticipated that inter-array cables will be buried to a typical depth of circa one m below 

the original seabed level.   

 Where cables cannot be buried due to seabed conditions or other constraints, they will be 

protected using one of, or a combination of, the following techniques: 

• Rock Placement: After the cable has been laid it can be provided with protection in the 

form of a crushed rock covering. The crushed rock can either be installed through a fall-

pipe from a rock placement vessel or directly placed with a grab device that lowers the 

rock to the seabed. A typical rock fall pipe vessel is shown in Figure 7.25. 
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Figure 7.25: A typical rock placement vessel (Source: Boskalis) 

 

• Mattresses: consist of small concrete blocks connected together with polypropylene 

rope. The mattresses are lowered over the laid cable by a vessel crane. The rope 

between the blocks allows the mattresses to drape over the cable. The weight of the 

mattress keeps the cable stable on the seabed and the concrete blocks protect the cable 

from damage. A typical concrete mattress is shown in Figure 7.26 below. 

Figure 7.26: Concrete mattress laid over a test pipe (Source: SPS) 

  

 

• Sand/ grout Bag Placement: Sand/ grout bags can be regarded as a smaller scale version 

of mattresses. The bags can either be pre-filled or empty bags are taken to the seabed 

and then a diver coordinates the filling of the bags from a pumping spread located on 

the vessel. A typical grout bag is shown in Figure 7.27 below. 
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Figure 7.27: Sand-grout bag laid over a test pipe (Source: BERR) 

 

• Uraduct/ Metal Shells: are polymer or metal shells which may be used in areas close to 

structures. It is not likely that this protection technique will be used on longer exposed 

lengths of cable. 

7.8.5 Operation and Maintenance 

 Maintenance activities expected to take place on the inter-array cables during the 

operational phase include but are not limited to; 

• cable repair by recovering the cable from it’s trench, splicing in a new section and placing in 

watertight tubular steel housing then reburying or protecting the repair section; 

• cable route inspection; 

• reburial of sections of cable identified as in need of lowering; and 

• placement of concrete mattresses or rock placement over sections of the cable identified as 

in need of protection. 

7.8.6 Summary of Inter-Array Cable Design Envelope 

 The information presented in Table 7.8 relates to the design options detailed above. The 

Design Envelope has been used to determine the worst-case scenario used in the 

assessments in each technical chapter. This is consistent with the approach detailed in 

Section 4.2.2.  
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Table 7.8: Inter-array cabling design values 

Parameter Value (Maximum or Range) 

Voltage (kV) <132 

Cable length (km) 190 

Cable burial (% of cables buried) 90 - 100 

Trench Affected Width per cable (m) 12-15* 

Trench Depth (m) Typically 1.2 m, but up to 3 m** 

* The area of the seabed that may experience some level of compaction or disturbance due to the 

footprint of the cable trenching equipment. Exceptionally, where trench depth is much deeper (e.g. 3 

m) to minimise snagging risk, the affected width may be up to 40 m. 

** The exact trench depth will be based on a risk assessment based on seabed conditions and may 

vary. 

7.9 Export Cable 

7.9.1 Introduction 

 Export cables will consist of up to two AC cables which will run from the OSPs to landfall.   

7.9.2 Design and Specification 

 The type of cables used will depend on the final engineering design, technical specification 

and supplier.  A typical cable cross sectional cable configuration is shown in Figure 7.28 

below. 

Figure 7.28: Illustration of a typical cable cross section (Source: ICOL) 
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 A typical high voltage alternating current (HVAC) cable will be around 250 mm in diameter 

and will comprise of three copper or aluminium conductor cores with polymer insulation 

and a fibre optic cable bundle. The cable will be insulated, sheathed and armoured.  

7.9.3 Installation 

 Each of the export cables will be laid in separate trenches through the sub and intertidal 

areas. Due to technical and practical constraints around access to cables and local conditions 

cable separation is generally four times the water depth with a minimum separation of 50 

m.    

 The target burial depth will be determined by way of a cable burial risk assessment.  An 

index will be produced that assesses the level of protection from specific risks offered by the 

relevant burial depth.  Therefore, burial depth may vary and will be dependent on risks and 

ground conditions. At this stage it is anticipated that the target burial depth for the export 

cables will be approximately one to three metres. The actual design depth of burial is based 

on a number of factors, including potential environmental effects, fishing and other 

activities, dropped object risk assessments and other considerations.  

 In addition to the installation options for the inter-array cables detailed in Section 7.8.3 the 

following additional installation methods may potentially be utilised for the export cable at 

landfall: 

• Horizontal Directional Drilling (HDD): This involves drilling a hole from the landward 

side of the landfall to a point below low tide where marine equipment can operate. The 

cable is installed through a pipe which is drilled under the landing location. A small 

diameter pilot hole is initially drilled under directional control to a predetermined path 

and then the hole is widened. The diameter of the hole is sized to take a conduit through 

which the cable(s) are pulled. The cable can then be installed by pulling through the 

pipe. A typical HDD operation is illustrated in Figure 7.29 below. 

Figure 7.29: Illustration of a typical HDD operation (Source: NACAP) 

 

• Open Cut Trenching:  consists of excavating a trench across the landfall location and 

below low tide level to a point where marine vessels and equipment can operate and 

continue trenching. Construction of a temporary causeway across the landfall and 

through the low tide level may be required to provide a base for excavation equipment 
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to dig a trench alongside the causeway. On the beach or in shallow water a back–hoe 

dredger may be used. In deeper water specialist dredging/trenching equipment could be 

used. From the cable lay vessel, the export cable is brought to the landfall by a 

combination of floating and pulling ashore from the cable pit.  

 The suitability of any cable trenching method is dependent on water depth. Table 7.9 below 

summarises the burial methods relevant to the Offshore Export Cable Corridor.  

Table 7.9: Burial methods 

 Landfall Sub-tidal Areas 

Burial Ploughs Yes Yes 

Jetting Trenchers Yes Yes 

Mechanical Cutters Yes Yes 

Open Trenching Yes No 

HDD Yes No 

 

 Each cable laying operation is expected to be carried out continuously subject to 

requirements for set up and movement of vessels and cable splicing operations if required. A 

typical cable lay rate is 300 m/hr to 500 m/hr. In difficult operational or geotechnical 

conditions progress may be slower.  

 If a cable has to cross existing infrastructure, such as other cables or pipelines, special 

arrangements will be required. For example: a layer of concrete mattresses or grout bags 

may be fitted over the top of the existing cable/pipeline. The new cable/pipeline would be 

run over this protective layer and then itself protected with a further layer of mattresses or 

grout bags. The methodology for crossing arrangements will be developed in agreement 

with third party cable/pipeline owner/operators where relevant. 

 It may be the case that the installation vessel cannot accommodate the complete export 

cable route length, therefore each export cable would be installed as two or more separate 

sections which will require to be spliced together on the installation vessel to make them 

electrically continuous. Typically, the primary protection of the spliced connection is a 

watertight tubular steel housing approximately 0.8m in diameter and 6.0m long.  The cable 

overlength resulting from the splicing operation is accommodated by offsetting the spliced 

connection on the seabed relative to the nominal cable route.  The offset is typically 

equivalent to the prevailing water depth.  The spliced connection is trenched and buried 

(and protected if necessary) to the same specification as the rest of the export cable.  

 The export cables will typically be laid starting at the landfall and finishing at the offshore 

site, with each cable being installed separately. It is likely that cable laying will progress 

sequentially subject to cable delivery times and other operational constraints such as 

weather. Depending on the final design of the electrical infrastructure the installation of 

cables may also be phased to match the installation of other electrical equipment. 
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7.9.4 Operation and Maintenance 

 The anticipated maintenance activities to be carried out on the export cables during the 

operational phase are as listed in Section 7.8.5. 

7.9.5 Cable Protection 

 Where possible ICOL intends to bury the export cables, in separate trenches, typically to 

circa one to three metres below the seabed.  Where cables cannot be buried due to seabed 

conditions or other constraints, they will be mechanically protected as per the inter-array 

cables.  Due to technical and practical constraints around access to cables and local 

conditions cable separation is generally four times the water depth with a minimum 

separation of 50 m.  

 The protection options for the Offshore Export Cable are similar to those discussed in 

Section 7.8.4. The information presented in Table 7.10 relates to the design options detailed 

above. The Design Envelope has been used to determine the worst case scenario used in the 

assessments in each technical chapter. This is consistent with the approach detailed in 

Section 4.2.2.  

Table 7.10: Export cabling design values 

Parameter Value (Maximum or Range) 

Voltage (kV) Up to 275 (AC option) 

Cable length (km) 83.3 

Cable burial (% of cables buried) 80 - 100 

Cable Lay rates (m/hr) 300 - 500 

Number of Cables/Trenches 2 

Trench Affected Width per cable (m) 12-15* 

Trench Depth (m) Typically 1.2 m, up to 3** 

 * The area of the seabed that may experience some level of compaction or disturbance due to the 

footprint of the cable laying equipment. Exceptionally, where trench depth is much deeper (e.g. 

three metres) to minimise snagging risk, the affected width may be up to 40 m. 

** The exact trench depth will be based on a risk assessment based on seabed conditions and may 

vary. 
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7.10 Construction Programme 

7.10.1 Current Schedule 

 A detailed construction programme will be developed as design and procurement activities 

progress. Pre-construction surveys are likely to be carried out 6 months in advance of 

construction. The construction activities are expected to start around 2021 and work will 

take approximately 24 months over a three year period. Activities may not be continuous 

and the sequence of activities may change. Engineering and procurement activities will 

precede the construction phase. The main construction activities and their anticipated 

durations are outlined in Table 7.11 below. An illustrative activity bar chart is shown in Table 

7.12 below. 

Table 7.11: Main construction activities and anticipated durations 

Main Construction Activity  Anticipated Duration 

Foundation installation and associated site 
preparation 

9 months 

Inter-array cable installation 1 year 

Installation of substructures 6 to 9 months 

Installation and commissioning of wind turbines 6 to 9 months 

Installation and commissioning of OSPs 6 months 

Export cable installation (excluding intertidal) 9 months 

Intertidal cable installation 6 months 
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Table 7.12: Illustrative construction programme* 

*Please note the following: All durations shown as windows for illustration; Activities will not be 

continuous during these windows; Overall durations may increase or decrease and the sequence may 

change; Start and finish dates may change.  

 The nature of offshore work requires operations to be planned on a 24 hour, seven days a 

week basis; however work will not be continuous over the whole construction programme. 

All of the above durations are subject to change which may arise, for example, from 

weather, site conditions, equipment lead times and supply programmes, sequential work 

requirements, and logistical issues. 

 An overview of the logistics associated with construction is provided below in Section 7.10.2. 

7.10.2 Construction Logistics 

Vessel Types 

 The construction of the Wind Farm will use a variety of vessels and there are different vessel 

options for each task. The following provides an overview of the type of vessels which may 

be used: 

• Self-propelled Jackup Vessels (JUV): the water depths in the Development Area are 

deeper than the working capacity of most existing jack-up vessels. Use of a jack-up 

installation vessel will therefore require vessels with a wider operating range to be 

available. These would generally be self-propelled and able to install a combination of 

WTGs, foundations and substructures and potentially OSPs. Jack-ups would transit to the 

location required and then elevate themselves on extendable legs to achieve a stable 

platform. An example of a jack-up vessel is shown in Figure 7.30 below. 
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Figure 7.30: A typical JUV (Source: Swire Blue Ocean) 

 

• Floating Heavy Lift Vessels (HLV): self-propelled floating HLVs conduct tasks using 

dynamic positioning (a control system which governs the vessels propulsions systems to 

keep position). In some cases, mooring may also be required. HLVs can be used for a 

variety of tasks including installing WTGs, foundations and substructures and OSPs. An 

example of a floating HLV is shown in Figure 7.31 below. 

Figure 7.31: A typical HLV (Source: SHL) 
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• Construction Support Vessels (CSV):  are similar to HLVs but much smaller and can 

conduct tasks such as piling and general subsea construction support work. An example 

of a CSV is shown in Figure 7.32 below. 

Figure 7.32: A typical CSV (Source: SS7) 

 

• Cable Installation Vessels (CIV): inter-array and export cables will be installed using 

floating cable installation vessels. These are usually self-propelled but may be towed or 

assisted. These vessels use a cable ‘reel’ or ‘carousel’ which feed a subsea installation 

tool, such as a cable plough. They are likely to be slightly larger than a CSV with cable 

installation equipment on deck Figure 7.33 below.  

Figure 7.33: A typical CIV (Source: Van Oord) 
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• Crew Transfer Vessels: During commissioning there will be a requirement to transfer 

personnel to and from WTGs and OSPs. It is envisaged that similar vessels may be used 

during operation and maintenance phases as in Section 7.11.2. 

7.10.3 Vessel Movements 

 The likely vessel movements, defined as a return entry exit from the Development Area,  

associated with the construction programme are dependent on the following: 

• final concept selection for WTG, substructures and foundations and associated works; 

• locations and facilities at port(s) or other shore facilities used to support the 

construction phase; and 

• availability of vessels within the vessel types described above to be used for the offshore 

construction works. 

 At this stage it is not known how the Wind Farm will be built and there are many scenarios 

for the numbers and type of construction vessels that could be used. Assumptions of vessel 

movements have therefore been made in the relevant topics to allow an assessment on 

particular receptors. It has been assumed that around 1,500 vessel movements may be 

required over the construction period. 

7.11 Operation and Maintenance 

7.11.1 Introduction 

 It is likely that the Development will be managed, operated and maintained from an onshore 

facility for the duration of its anticipated lifetime.  Onshore activities may be combined in 

one or more locations and will include the following: 

• Marine Operations Centre for management of operations of the Wind Farm; 

• Port facilities where vessels, maintenance equipment, spares and consumables are 

stored; 

• Marine Terminal for management of work and personnel; and 

• Helicopter hangar and base (if required). 

 Operation and maintenance (O&M) activities for all aspects of the Development may be 

required at any time, 24 hours per day and 365 days per year. 

 The majority of control activities will be undertaken remotely from shore from the Marine 

Operations Centre, however offshore access and intervention will be required to maintain 

and potentially repair or refit plant and equipment, such as and not limited to those listed 

below. Maintenance can be generally separated into three categories: 

• Planned maintenance: This includes general inspection and testing, recertification and 

cleaning of equipment, investigation of faults and minor fault rectification, as well as 

replacement of consumables. It is anticipated that these events will be undertaken out-
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with winter months as the weather is likely to be more favourable, offering an increased 

maintenance window. Scheduled maintenance and inspection of each wind turbine is 

likely to occur every six to twelve months depending on individual turbine operations. 

Inspections of support structures and subsea cables will be performed on a periodic 

basis. 

• Unplanned maintenance: This applies to defects occurring that require rectification out-

with the planned maintenance periods. The scope of such maintenance would range 

from small defects on non-critical systems to failure or breakdown of main components 

potentially requiring them to be repaired or replaced. 

• Periodic overhauls: These will be carried out in accordance with equipment 

manufacturer’s warranty and specifications. These are likely to be planned for execution 

in periods of the year with the best access conditions. 

 The following section provides an overview of the potential O&M strategies and 

requirements. The final O&M strategy will be dependent on various factors such as the WTG 

type, number and onshore facility location(s).  

7.11.2 Operations and Maintenance (O&M) Strategies 

 Different strategies may be adopted for O&M and these may vary over the life of the 

Development. These can generally be described as follows: 

• Shore-based: use of one or more local port or harbour facilities on the east coast of 

Scotland to dispatch personnel and equipment using vessels such as catamarans or 

surface effect vessels. These are generally referred to as Crew Transfer Vessels (CTVs). 

These vessels may accommodate up to 24 technicians who would be transferred each 

day to a number of WTGs or OSPs during a trip. These vessels vary in size and 

specification, with the larger vessels generally able to access WTGs in more challenging 

sea conditions, and able to carry larger cargo loads. The project is likely to employ 

several of this vessel type. 

• Offshore-based: use of an offshore vessel, typically known as a Service Operation Vessel 

(SOV), which is based semi-permanently at the wind farm location. Personnel and 

equipment would be dispatched directly from the SOV, generally via a gangway 

deployed from the vessel utilising Dynamic Positioning (DP) technology. These vessels 

may accommodate around 30 - 60 people with a crew change about every 14 days. The 

vessel may also require allocated anchorage/mooring areas within the Development 

Area and may return to shore in extreme conditions. These vessels commonly carry an 

on-board warehouse of spares as well as workshops, offices and on occasion, Marine 

Operations Centre facilities. The project is likely to employ one of this vessel type. 

 As the offshore wind market has developed, a number of alternative shore-based and 

offshore-based solutions have become available. These include Advanced CTVs with larger 

cargo capacity and operational sea condition limitations, CTV/SOV hybrids offering limited 

offshore accommodation facilities for shorter periods of time and motherships; large SOV 

type vessels able to launch CTVs from the offshore environment. It is likely that the 
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boundary between CTV vessels and SOV vessels will continue to blur, as each developer 

designs bespoke solutions to meet the specific needs of their project.   

 Helicopter operations may be required for both strategies, however the primary means of 

access would be via vessel. If used, helicopters would either mobilise from an existing facility 

or from a base developed specifically for the Development. Jack-ups, HLVs (HLVs) and CSVs 

may also be required for unplanned maintenance and/or periodic overhauls. These larger 

vessels may be mobilised from the regular operation facilities or from further afield 

depending on availability and logistical considerations.   

7.12 Decommissioning 

 Following the operational phase a decommissioning plan will be prepared as part of the on-

going development work and will be subject to approval from Scottish Ministers following 

the requirements of Section 105 of the Energy Act 2004 outlined in Chapter 3: Regulatory 

Requirements, Section 3.2.4.  

 For the purpose of this EIA Report the following has been assumed for decommissioning, at 

this time: 

• It is assumed that the timescales associated with the removal of the major components 

are similar to those outlined for installation. 

• It is assumed that the vessel types, number of vessels, and number of vessel movements 

required for the removal of the major components are similar to those outlined for 

construction. 

7.13 Safety Zones  

7.13.1 Construction (and Decommissioning) 

 In accordance with the Electricity (Offshore Generating Stations) (Safety Zones) (Application 

Procedures and Control of Access) Regulations 2007, it is expected that a 500 m safety zone 

around each renewable energy installation will be applied for under Section 95 of the Energy 

Act 2004 during the period of construction (and decommissioning) works and 50 m during 

the period of commissioning (and decommissioning). Section 62 of the Scotland Act 2016 

amends Section 95 of the Energy Act 2004 making Scottish Ministers the appropriate 

Minister for safety zones. In order to minimise disruption to navigation by users of the sea, 

safety zones are expected to be established around such areas that have activities actually 

taking place at a given time. As such the safety zones are expected to follow throughout the 

different areas of the Development Area and phased as construction work is undertaken. 

The exact locations will be subject to detailed engineering informing the construction plan 

and are to be determined at a later stage prior to application.  

 It is standard safe working practice to establish minimum safe passing distances around 

areas of vessel activity that present a navigational safety risk to marine users. This includes 
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providing information of planned works and a requested safe clearance distance. These 

safety zones are generally 500 m and roll with the vessel during its operation.      

 Within port limits the relevant Harbour Authority may also choose to establish safety or 

exclusion zones around works, should a navigational safety risk be posed for example, due to 

the proximity to navigational channels or volume of traffic. This will be discussed with the 

relevant Harbour Authority during the works planning process. 

 Safety Zones, and/or any other exclusions required, will be implemented and communicated 

though standard protocol (i.e. Notice to Mariners). 

 Where required, each technical chapter has noted whether the inclusion of safety zones is 

taken into account in the assessment as part of the Development’s Design Envelope.   

7.13.2 Operation 

 Under the Electricity (Offshore Generating Stations) (Safety Zones) (Application Procedures 

and Control of Access) Regulations 2007, the standard dimensions for a safety zone during 

the operational phase is a radius of 50 m measured from the outer edge at sea level of the 

proposed or existing WTG tower. A request for larger safety zones may be made if a 

justification can be made in the application to Scottish Ministers. The requirement for 

operational safety zones will be considered as part of the project safety case on review of 

the mutual risks posed, post construction, to the Wind Farm and third parties and will be 

dependent on the outcomes of the detailed engineering phase.  

 

7.13.3 Maintenance  

 During periods of major maintenance works and where a risk is posed to marine users or 

wind farm technicians, further temporary 500 m zones may be applied for under the 

Electricity (Offshore Generating Stations) (Safety Zones) (Application Procedures and Control 

of Access) Regulations 2007. This may be undertaken in conjunction with standard vessel 

safe operating procedures and use of guard vessels. 

7.14 Colour Scheme, Markings and Lighting 

 The colouring, markings, numbering, lighting and foghorn requirements for the WTGs within 

the Development Area will be agreed with the appropriate navigation and aviation 

authorities (e.g. Northern Lighthouse Board, Civil Aviation Authority) per the current 

relevant standards and guidance issued by these authorities. 
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7.15 Onshore Works 

7.15.1 Introduction 

 Consideration of the Development in this EIA Report will require assessment of the onshore 

works in so far as they are relevant.  The Intertidal works described in Section 7.9.3 will also 

be subject to consideration as part of the onshore planning process.  

 In the unlikely event that abnormal loads are required during the construction phase of the 

Wind Farm or OfTW information will be provided in a Traffic and Transport Plan.   

7.15.2 Location 

 The grid connection offer is to connect at an existing substation at Cockenzie. Due to 

economic and practical constraints all works will be developed as close as practical to the 

existing national grid infrastructure, once all third party agreements are in place.  

7.15.3 Onshore Export Cable  

 Underground cables will transmit the energy generated by the WTGs from the landfall 

location to an onshore substation.  The onshore substation will collect the power 

transmitted from the offshore and onshore export cables and adapt it to the required 

conditions for export to the National Grid Network. 

7.15.4 Onshore Substation 

 Although there will be a number of onshore infrastructure components, the development of 

an onshore substation will be the primary onshore asset. The footprint of the substation is 

estimated to be approximately 3.5 hectares.   

 Construction of the substation is programmed to take approximately 24 months. All of the 

infrastructure will be manufactured offsite and further studies will be undertaken to ensure 

that ground conditions are suitable and any existing contaminants are dealt with in an 

appropriate manner prior to the commencement of works.  
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CO2 eq  Equivalent carbon dioxide  

DECC Department of Energy and Climate Change 

ESS Energy Security Strategy 

EU European Union 

FTE Full Time Equivalent 

GDP  Gross Domestic Product 

GHG Greenhouse Gas 

Gt Gigatonnes 

GVA Gross Value Added  
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8 Benefits of the Development 

 Introduction 

1 This chapter describes the benefits which are likely to occur through delivery of the 
Development.  In broad terms, these benefits include:  

• Contribution to mitigating the effects of climate change; 

• Contribution to, and security of, domestic energy supplies and to a sustainable energy 
mix within Scotland and the United Kingdom (UK); and 

• Economic benefits of the Development.  

2 This chapter is structured around these key benefits and is directly supported by the 
following chapters and accompanying document: 

• Chapter 2: Policy and Legislative Context;  

• Chapter 6: Site Selection and Alternatives; 

• Chapter 16: Socio-Economics; and  

• Offshore Planning and Policy Statement. 

3 The current expected Development capacity, based on the existing grid connection 
agreement, will be around 700 MW and thus as an example the potential economic benefits 
of the Development have been calculated on this number.  Should the final overall capacity 
be more than 700 MW there will of course be greater economic benefits associated with 
this. It should be noted that for the purposes of the socio-economic impact assessment (see 
Chapter 16) a worst-case scenario of 560 MW has been used (e.g. the minimum benefit 
associated with the design envelope being applied for).   

4 For reference, detail is provided on the efficiency changes in the offshore wind industry 
since the Inch Cape 2014 Consent in Chapter 6.   

 Climate Change  

8.2.1 Background and Context  

5 Climate change can be defined as “…a change of climate, which is attributed directly or 
indirectly to human activity that alters the composition of the global atmosphere and which 
is in addition to natural climate variability observed over comparable time periods.” (United 
Nations Framework Convention on Climate Change, 1992).  It is widely accepted in the 
scientific community that “most of the observed increase in global average temperatures 
since the mid-20th century is very likely due to the observed increase in anthropogenic 
greenhouse-gas (GHG) concentrations” (Intergovernmental Panel on Climate Change (IPCC), 
2007).  The increase in global air and ocean temperatures has led to secondary effects, such 
as decreasing snow and ice cover, leading to increased sea levels and thus coastal flooding 
events.  Global climate change could give rise to adverse economic, social and ecological 
impacts.  
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6 Global surface temperatures rose by 0.85oC between 1880 and 2012 and the period from 
1983- 2012 was very likely the warmest 30 year period of the last 800 years. (IPCC, 2014).  
Annual GHG emissions grew on average by 2.2 per cent per year from 1970 – 2000 and the 
GHG missions from 2000 – 2010 were the highest in human history and reached 49 (± 4.5) 
Gigatonnes (Gt) equivalent carbon dioxide (CO2 eq) per year in 2010 (IPCC).  

7 The combined share of electricity generation, heat generation and transportation 
represented nearly two-thirds of global emissions in 2009; with generation of electricity and 
heat responsible for 41 per cent of CO2 emissions (International Energy Agency (IEA), 2011).  
It is anticipated that world CO2 emissions from fuel combustion will continue to grow if 
unabated to a predicted 35.4 Gt CO2 by 2035 (IEA, 2010).  It has been predicted that if the 
global population continues to grow at the projected levels, with a corresponding continued 
increase in energy demand and reliance on fossil fuels, global average surface temperatures 
could rise by 2.4 - 6.4°C by 2099 relative to 1980 – 1999 temperatures (IPCC, 2007).  

8 Over the past few decades1 the issue of climate change has been growing in importance at a 
global level, and countries throughout the world have been active in discussions regarding 
the associated effects and their importance.  There have been several international 
agreements, and European and domestic legislation and policies put in place which seek to 
help address climate change. Full details of these can be found in Section 2.4 of Chapter 2.  

8.2.2 Mitigating the Effects of Climate Change  

9 In order to combat climate change the European Union (EU), UK and Scotland have 
introduced legislation and binding targets for reductions in carbon emissions and 
corresponding renewable electricity power generation targets. Chapter 2 provides a 
comprehensive overview of these targets and policies within a wider context.  The Scottish 
Government’s 2030 targets for reduction as published in the Scottish Energy Strategy: The 
Future of Energy in Scotland (2017) are shown below:  

• The equivalent of 50 per cent of the energy for Scotland’s heat, transport and electricity 
consumption to be supplied from renewable sources; and 

• An increase by 30 per cent in the productivity of energy use across the Scottish 
economy.   

UK and Scottish Government Commitment to Renewable Energy Development 

10 The UK target under the European Renewable Energy Directive is to generate 15 per cent of 
energy from renewable sources by 2020.  This target is acknowledged in the UK Renewable 
Energy Strategy which identifies that 30 per cent of UK electricity should come from 
renewable sources by 2020 with more than two thirds of that figure from onshore and 
offshore wind capacity. In Scotland, a more challenging domestic policy commitment has 

                                                           
1 In 1992, the first international treaty on Climate Change ‘The United Nations Framework Convention on 
Climate Change’ (UNFCCC) was developed at the United Nations Conference on Environment and 
Development. 
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been set by the Scottish Government (2015) in their 2020 Routemap for Renewable Energy 
in Scotland.  Full details of the Routemap can be found in Section 2.5.2.  

Carbon Emissions Offset  

11 The Department for Business, Energy and Industrial Strategy (BEIS) has indicated that 
renewable electricity displaced 13.4 million tonnes of CO2 emissions in 2015 (House of 
Commons, 2016).  Consequently, in June 2017, the Scottish Government announced its 
intention to adopt a more ambitious 2050 target for a reduction in GHG of 90 per cent, 
further decarbonising the electricity system (Scottish Government, 2017a). 

8.2.3  Inch Cape Wind Farm’s Contribution to Meeting Climate Change Targets   

12 Offshore wind farms are a critical element of ensuring that the EU, UK and Scottish carbon 
emissions targets are met as part of a wider international climate change reduction 
commitment. 

13 The electrical energy generated through the Development will offset GHG emissions by 
displacing fossil fuel based generation.   

14 A calculation has been carried out of the amount of CO2 that will be offset from the 
Development in comparison with other forms of generation (Appendix 8A: Carbon Balance 
Review). The expected annual CO2 emission savings from the Inch Cape Wind Farm (based 
on 700 MW capacity) could account for the equivalent of 8.8 per cent (over gas-fired 
generation) or 13 per cent (over fossil fuel mix generation) or 21 per cent (over coal-fired 
generation) of the total CO2 emissions estimated for Scotland in 2015, assuming that gas-
fired, coal-fired or fossil fuel mix generation are replaced alone.  

15 Based on published estimates of CO2 emission costs that would arise from construction, and 
operation of the Development, the time taken to payback the CO2 emission costs of the 
Development through offsetting emissions from a fossil fuel mixed generation would be 
around 14 months  (see Appendix 8A, Section 8A.4.2). 

 Energy Security  

8.3.1 Background and Context  

16 The aim of energy security is to ensure domestic consumers can meet their energy 
requirements at prices that are not excessively volatile as a result of a heavy reliance on 
imported fuel from potentially unstable markets. The UK has historically experienced strong 
energy security through a diverse energy mix and extensive North Sea resources. However, 
the UK energy system is changing; older infrastructure is being shut down, North Sea fossil 
fuel reserves are in decline, imports of gas have been rising steadily and the energy system is 
adapting to meet low-carbon objectives. Imported energy is often more expensive than 
domestic generation and has been subject to restricted supply and price volatility. Energy 
security of supply is therefore recognised as a key consideration in the development of the 
current UK energy policy. 
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8.3.2 Securing Domestic Energy Supplies 

17 The UK Government’s Energy Security Strategy (ESS) (Department of Energy and Climate 
Change (DECC, 2012)) sets out an assessment of UK energy security, the challenges and risks 
to energy security and the UK Government’s policy response. The report highlighted three 
main challenges to the UK’s energy security as follows: 

• Around one fifth of UK power stations are due to close this decade, due to end of life 
and pollution control issues; 

• The UK energy system needs to adapt to meet ambitious and legally binding carbon 
emission reduction targets; and 

• Declining fossil fuel resources in the UK continental shelf are currently making the UK 
increasingly dependent on imports at a time of rising global demand and increased 
resource competition. 

18 Within the ESS, the UK Government is committed to decarbonising the UK's energy supplies 
through Electricity Market Reform in order to help low carbon technologies compete for 
market share on price with the fossil fuel industries. The UK’s renewable energy strategy will 
also drive the deployment of renewable energy generation within the UK and help the 
renewables industry become more competitive when compared with traditional fuel 
sources.  

19 This is also reflected in the Scottish Government’s 2050 vision for energy in Scotland, which 
has been built around six priorities.  Of which energy security and renewable and low carbon 
solutions are noted as a priority (Scottish Government, 2017).  

20 The potential for offshore wind energy around the UK, as a means of securing sustainable 
energy supplies, is acknowledged. The Offshore Valuation- A valuation of the UK’s offshore 
renewable energy resource (The Offshore Valuation Group, 2010) report, the first full 
economic valuation of Britain's offshore renewable resource, found that using just one third 
of the UK's wind, wave and tidal resource could unlock the electricity equivalent of one 
billion barrels of oil a year (matching annual North Sea oil and gas production) and give CO2 
reductions of 1.1 billion tonnes by 2050. There is an estimated 206 Gigawatt (GW) of 
offshore wind, wave and tidal resource in Scottish Waters (The Offshore Valuation Group, 
2010). 

8.3.3 Inch Cape Wind Farm’s Contribution to Energy Security  

21 Based on a 700 MW capacity, the Development would represent an increase of 
approximately 7 per cent over the latest estimate (Scottish Renewables, 2017) of installed 
renewable electricity capacity in Scotland and a 2.7 per cent increase for the UK (DUKES, 
2017). It also represents 0.34 per cent of the Scottish Government’s estimated total offshore 
renewable electricity potential (of 206 GW, Scottish Government, 2011). The Development is 
expected to generate in the order of 2,324 GW hours of electricity per annum which is 
approximately equivalent to 7.5 per cent of current (2016) Scottish annual electricity 
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consumption (BEIS, 2018). This represents a significant contribution at both Scottish and UK 
levels to domestic electricity generation and therefore to long term energy security. 

 Economic Benefits 

8.4.1 Background and Context  

22 The development of the Development will lead to economic benefits, locally, regionally and 
nationally.  As outlined in the following sections, these economic benefits include: 

• Increased investment in infrastructure; 

• Increased income, employment and skills; and  

• Reduced negative economic impacts of climate change. 

8.4.2 Delivering Economic Benefits  

Investment in Infrastructure and Development  

23 In order for Europe, the UK and Scotland to benefit economically from the significant scale 
of the planned offshore wind developments, the appropriate infrastructure must be in place 
to attract, locate and retain development within these areas. Investment in specific projects 
and associated infrastructure will bring direct benefits as well as indirect and induced 
benefits through the supply chain. 

24 In order to attract and retain project investment, suitable industrial infrastructure including 
ports and construction facilities will be required. Anticipatory investment to build a supply 
chain of sufficient scale is crucial, which could come in the form of creation of physical 
manufacturing and operation and maintenance bases as well as diversification of products 
and services. Once established in the offshore wind industry, businesses will have the 
opportunity to gain from domestic and export markets.  

25 Due to the jobs created as a result of offshore wind development in rural and urban 
communities, improvements to facilities and training will be necessary. This infrastructure is 
to be delivered through European, UK and Scottish Governments, alongside the private 
sector. These investments are intended to enable potential economic benefits to be realised. 

26 As offshore wind related businesses develop in the UK and Scotland, more investment, 
businesses and labour will be attracted into the industry and the UK. This will also provide 
the opportunity to retain skills and experience, leading to increased retention of income and 
therefore economic benefit. 

Income, Employment and Skills  

27 The offshore wind industry is attracting significant project investment and income to the EU, 
UK and Scotland, and in doing so is creating a substantial number of direct and indirect jobs. 

28 Expenditures from offshore wind projects would be retained within the supply chain, given 
infrastructure upgrade and supply chain capacity expansion. This income would then filter 
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through the supply chain tiers and into related industries. A variety of industries would 
benefit from this effect. As an indication of the scale of this income, it has been estimated 
that the cumulative Gross Value Added (GVA) income that could potentially be created in 
Scotland is £7.1 billion by 2020 (Scottish Government, 2010).  

29 The offshore wind industry will create employment, which will lead to increased salaries and 
indirect benefits in the area where jobs are located. Jobs created will range from short-term 
construction jobs to long-term operation and maintenance jobs, and as the offshore wind 
industry grows, the nature of the construction and decommissioning jobs will become 
sustainable and long-term as workers can move from one project to the next within the 
industry. There will also be a variety of job roles created within the supply chain.  

30 In the UK it is estimated that the industry currently employs around 10,000 full time 
equivalent (FTE) (Aura, 2017), and could create up to 21,000 direct FTE jobs by 2032 and 
almost 60,000 FTE jobs overall if indirect and induced jobs are included (Aura, 2017). The 
latest statistics show that currently in the EU there are 75,000 FTE jobs, and it is estimated 
that there will be 178,000 FTE jobs by 2030 within the European offshore wind industry 
(European Wind Energy Agency, 2015). 

31 In 2010, the Scottish Government published Scotland’s Offshore Wind Route Map which 
stated that the offshore wind industry in Scotland has the potential to provide 28,000 direct 
FTE jobs by 2020 (Scottish Government, 2010). Survey results as published on the Scottish 
Renewables website estimates that in 2016, 2,000 people were employed in the offshore 
wind industry in Scotland (Scottish Renewables, 2018).   

Reduction of Economic Impacts of Climate Change  

32 In addition to the environmental and social implications of climate change, it is recognised 
that the predicted changes could have a wide and significant negative global economic 
impact.  

33 The Stern Review, a report published in 2006 on economics of climate change, estimates 
that if there is no action, the overall costs and risks of climate change will be equivalent to 
losing at least five per cent of global Gross Domestic Product (GDP) each year (Stern, 2006). 
This figure could rise to 20 per cent of GDP or more if a wider range of risks and impacts are 
taken into account. In contrast, the costs of action to reduce GHG emissions to avoid the 
worst impacts of climate change can be limited to around one per cent of global GDP each 
year. It has been indicated that the benefits over time of actions to shift the world onto a 
low-carbon path could be in the order of $2.5 trillion each year (Stern, 2006).  

34 Offshore wind farms can play a key role in reducing the level of GHG emissions thus reducing 
the associated negative economic impacts that may arise from the impacts of climate 
change, such as the costs of flood damage, crop damage, pressure on food production and 
species extinction.  
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8.4.3 Inch Cape Wind Farm’s Contribution to the Economy 

35 To date, ICOL has spent over £50 million, the majority of which is within the Scottish 
economy, on the development phase of the project.  

36 At a Scottish level, the Development would create between £55.8 million and £136.2 million 
GVA in the construction phase, between £10.3 million per annum and £18.6 million GVA per 
annum in the operation and maintenance phase. Full details of this are outlined in Chapter 
16 (see Section 16.8.1 and Section 16.8.2).  

37 The Development will support this by creating employment during all phases of the 
Development in the east of Scotland, Scotland and the UK.  

38 Employment creation within the Economic Study Area2 is estimated to be as follows, with 
full details of this outlined in Chapter 16: 

• Construction Phase – Creation of between 321 (base case) and 832 (high case) direct, 
indirect and induced FTE jobs (see Section 16.8.1); 

• Operation and Maintenance Phase – Creation of between 38 and 83 direct, indirect and 
induced FTE jobs (see Section 16.8.2); and 

• Decommissioning Phase – Creation of 110 direct, indirect and induced FTE jobs (see 
Section 16.8.3). 

39 Employment creation at a Scottish level during the construction phase is estimated to be 
between 429 (base case) and 1048 (high case) FTE jobs and at a UK level, between 858 (base 
case) and 1,854 (high case) FTE jobs (see Table 16.9). 

40 As well as jobs being created, there is likely to be capacity strengthening measures 
implemented across the UK in the form of education and training infrastructure and 
initiatives necessary for the provision of up-skilling and the transfer of skills required to 
accommodate the offshore wind industry. The public and private sector are currently 
working together to find out what roles are required for offshore wind development, 
whether the skills are available within the local, regional and national area and what training 
and up-skilling is likely to be required. Training courses are being developed across the UK, 
with higher and further education providers working together to provide a coordinated 
approach e.g. the Energy Technology Partnership and the Scotland’s College Energy Skills 
Partnership working together to provide training for the offshore renewables industry in 
Scotland. It is anticipated that the Development will support and utilise the skills and training 
provided.  

  

                                                           
2 See Chapter 16 for more information on the study area.   
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Glossary  

Barrier effects The effect seen when a disturbance restricts the free movement, breeding 
and mingling of populations of a species. 
 

Baseline   Existing environmental conditions.  

Benthic On, relating to, or occurring on the bottom of the seabed. Benthos relates to 
the communities of organisms present on the seabed.  
 

dBht 
 

The dBht(Species) metric (Nedwell et al., 2007) has been developed as a 
means for quantifying the potential for a behavioural impact of a sound on a 
species in the underwater environment. It uses a species’ audiogram in its 
calculation. The dBht(Species) metric can be understood as the level above 
the minimum audible sound (threshold of hearing) which a species can hear. 
A level of 0 dBht(Species) represents the minimum audible sound. 
 

Diadromous The term used to describe migration of a species between fresh water and 
the sea. 

Electromagnetic Field 
(EMF) 

The coupled electric (iE) and magnetic (B) fields that are generated by time-
varying currents and accelerated charges from, for example, subsea cables. 

International Council 
for the Exploration of 
the Sea (ICES) 
rectangle 

ICES rectangles create a grid dividing up the earth’s surface. Each ICES 
rectangle is ’30 min latitude by 1° longitude which is approximately 30 x 30 
nautical miles. The average area of a rectangle in Scottish waters is 940 
nautical miles2. 

Invertebrate Animals lacking a backbone. 

Local Study Area The smallest special unit around the Development within which an impact is 
assessed. 
 

Natal The place of birth. 

Nursery grounds Any grounds where juvenile fish are found. 

Otic bullae Slim, protruding hollows, or diverticula, originating in the swim bladder of a 
fish, extending into the skull, and connected to the inner ear. Such structures 
aid transmission of acoustic vibrations and thus enhance the hearing 
capabilities of the fish. Singular otic bulla. 
 

Otter trawl 
 

A device which is pulled along the seabed with large rectangular boards called 
“otter boards” either side of the mouth that keep the net open. 
 

Pelagic  Marine species inhabiting the mid and upper layers of the open sea. 

Regional Study Area The second largest boundary in which impacts from the Development are 
considered.  
 

Salmonid Fish belonging to the Salmonidiae family such as salmon (Salmo salar), trout 
(Salmo trutta), grayling (Thymallus thymallus) and whitefish (Coregonus). 
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Smolt A young salmon (or trout) after the parr stage, when it becomes silvery and 
migrates to the sea for the first time. 

Spawning Reproduction method utilised by some organisms, whereby eggs and sperm 
are released prior to fertilisation.  

Spawning area Area(s) used by species for spawning activities. 

Study Areas  
 

Boundaries used to encompass areas of sea around the Development in 
which impacts are considered.  

Substrate 
 

An underlying surface or layer, typically used to refer to the physical nature of 
the seafloor. 

Swim bladder An internal gas filled organ which enables a fish to regulate hydrostatic 
pressure and maintain buoyancy.  
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Abbreviations and Acronyms 

CBD Convention on Biological Diversity 

Cefas Centre for Environment, Fisheries and Aquaculture Science 

CIA Cumulative Impact Assessment 

CIEEM Chartered Institute of Ecology and Environmental Management 

CPUE “Catch per unit effort”; individuals caught per hour 

dB Decibel 

EIA Environmental Impact Assessment 

ES Environmental Statement 

EMF Electromagnetic Field 

EUBS European Union Biodiversity Strategy 

FCS Favourable Conservation Status 

HRA Habitat Regulations Appraisal 

IBTS International Bottom Trawl Survey 

ICES International Council for the Exploration of the Sea 

ICOL Inch Cape Offshore Limited 

IHLS International Herring Larvae Survey 

JNCC Joint Nature Conservation Committee 

kJ Kilojoules, unit of energy 

MMO Marine Management Organisation 

MS Marine Scotland 

MS-LOT Marine Scotland Licensing Operations Team 

MSS Marine Scotland Science  

NnG Neart na Gaoithe 

Nm Nautical Miles 

NMP National Marine Plan 

O&M Operations and Maintenance 
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OfTW Offshore Transmission Works 

OSP Offshore Substation Platform 

OSPAR Convention The Convention for the Protection of the Marine Environment of the North-
East Atlantic 

Pa Pascal SI unit of pressure and stress 

SAC Special Area of Conservation 

SEL Sound Exposure Level 

SFF Scottish Fishermen’s Federation 

SNH Scottish Natural Heritage 

SSC Suspended Sediment Concentration  

TTS Temporary Threshold Shift 

UK United Kingdom 

μPa Micropascals 
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9 Natural Fish and Shellfish 

 Introduction 

1 This chapter presents the assessment of potential impacts on natural fish and shellfish 
predicted to arise from the construction, operation & maintenance and decommissioning of 
the Inch Cape Wind Farm and associated Offshore Transmission Works (OfTW) (the 
Development).  

2 The following appendices and chapters, as well as the introductory chapters (1-8), should be 
read in conjunction with this chapter: 

• Appendix 9A: Herring Spawning Study; 

• Appendix 9B: Underwater Noise Modelling; 

• Appendix 9C: Discussion Paper on Salmon Migration Behaviour; 

• Appendix 9D: Discussion Paper on Particle Motion; 

• Appendix 9E: Discussion Paper on Impact of Suspended Sediment and Smothering on 
Scallops;  

• Appendix 10B: Underwater Noise Modelling Using a 1% Conversion Factor; 

• Chapter 11: Ornithology; and 

• Chapter 14: Commercial Fisheries (and appendices 14A, and 14B). 

 Scoping and Consultation 

3 The scoping process for the assessment of impacts of the Development on natural fish and 
shellfish resulted in the requirement for additional studies with regards to salmon and herring, 
in response to the availability of new information, as well as consideration of worse case 
impacts with regards to the potential for smothering of scallops and Nephrops.  Following the 
production of the research papers, impacts on shellfish and salmon migration were scoped 
out on the basis that they would not likely result in significant effects. 

4 This section summarises the Scoping Opinion and scoping responses as well as subsequent 
consultations with statutory and non-statutory consultees in relation to the assessment of 
effects of the Development on natural fish and shellfish.  

5 A scoping report for the Development was issued by ICOL in April 2017.  ICOL held a Scoping 
meeting on 26 May 2017 with Marine Scotland Licencing and Operations (MS-LOT), Marine 
Scotland Science (MSS) and Scottish Fishermen’s Federation (SFF) with an additional meeting 
held with the SFF on 21 July 2017.  

6 Following a statutory consultation period, MS-LOT acting as consenting authority to the 
Scottish Ministers responded with a Scoping Opinion on 21st July 2017.  The scoping responses 
are summarised in Table 9.1 with the outcomes of post-scoping correspondence in Table 9.2. 
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Table 9.1: Scoping responses and actions 

Consultees Scoping Response ICOL Response 

Scottish 
Ministers (and 
Marine Scotland 
Science (MSS)) 

MSS agreed, in the majority of cases, that the 
existing fish and shellfish baseline and 
proposed updates are appropriate to the 
potential level of impact from the proposed 
development. The exception is in relation to 
diadromous fish.  

MSS provided information on recently 
published work that provided more evidence 
on: 

Adult salmon routes to the coast during 
migration;  

Coastal migration of salmon smolts;  

The importance of geomagnetic navigation 
post-smolts in migrating to sea feeding 
grounds and by returning adult salmon in 
homing to their natal rivers;  

The timing of salmon smolt movement across 
Scotland.  

The Scottish Ministers advise ICOL to 
consider whether the new information 
changes the outcome of the Original 
Development ES and if so, to carry out a 
further assessment.  If ICOL consider no 
further assessment is required they must 
provide justification of their reasons. 

A discussion paper was produced 
which reviewed the papers identified 
by MSS as well as pertinent recently 
published papers. This was used to 
evaluate and validate the 2013 Inch 
Cape ES baseline regarding salmon.  

The salmon discussion paper 
concluded that the 2013 Inch Cape ES 
did not understate the likelihood that 
salmon will be present. 

MSS and MS-LOT agreed with the 
discussion paper findings (Email from 
MS-LOT, dated 29/11/2017). On the 
basis that the Development is unlikely 
to result in a significant effect on 
diadromous fish, therefore no further 
assessment is necessary. The 
discussion paper is included as 
Appendix 9C.  

Scottish 
Ministers 

 

The Scottish Ministers agree the 
Environmental Impact Assessment (EIA) 
Report should only concentrate on those 
receptors which may be subject to significant 
effects from the Development. 

Therefore, those impacts that were 
likely to result in a non-significant 
effect are scoped out of assessment. 

The Scottish Ministers note two potential 
impacts that require further consideration 
within the impact assessment: 

Impact of suspended sediment and 
smothering on scallops and Nephrops; and 

Particle motion. 

Details are presented below on the scope of 
these assessments. 

Discussion papers were produced on 
these topics and submitted to MS-LOT 
in order to establish if they should be 
considered in the Environmental 
Impact Assessment (EIA) Report.  

MSS and MS-LOT agreed with the 
discussion paper findings. On the basis 
that the Development is unlikely to 
result in a significant effect on 
diadromous fish, therefore no further 
assessment is necessary.  

(see below for details)  
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Consultees Scoping Response ICOL Response 

Scottish 
Ministers (and 
Scottish 
Fishermen’s 
Federation (SFF) 
and MSS) 

The SFF raised the issue of the need for an 
assessment of the impact of suspended 
sediment in smothering species such as 
scallops and Nephrops in their consultation 
response and during discussions at the 
stakeholder meetings. 

Scottish Ministers advise that if gravity base 
foundations are to be used, further work to 
assess the impact of sediment on scallops 
and Nephrops is carried out. 

MSS suggested approaches for assessing the 
impact of sediment of scallops and Nephrops 
at different life phases, which included 
literature reviews, sediment plume modelling 
and comparison of affected areas to fisheries 
distribution. Scottish Ministers advised Inch 
Cape Offshore Limited (ICOL) to follow these 
proposed approaches.  

Agreement reached with MS-LOT that 
as there is no connectivity between 
Nephrops and increased suspended 
sediments / deposition from gravity 
basis, no further assessment was 
required on this species. 

A discussion paper (which included 
sediment modelling) was produced 
following the approach recommended 
by MSS for scallops (Appendix 9E).  

Discussion paper found that the that 
baseline description and assessment 
for the of the Inch Cape 2013 ES 
remain valid. 

MSS and MS-LOT agreed (email from 
MS-LOT dated 05/04/2018) with the 
discussion paper findings. On the basis 
that the Development is unlikely to 
result in a significant effect, and 
therefore no further assessment is 
necessary.  

 

Scottish 
Ministers (and 
MSS) 

MSS note the need to consider potential 
impact of acoustic particle motion on 
sensitive receptors in addition to the effects 
of sound pressure on fish and invertebrates 
species. 

The Scottish Ministers agree that the 
potential impact of particle motion should be 
assessed and suggests that ICOL follows the 
approach outlined by MSS. 

A discussion paper was produced 
following the approach recommended 
by MSS (Appendix 9D).  

Discussion paper found that the 
findings of the Inch Cape 2013 ES (and 
therefore the Scoping Report) remain 
valid. 

MSS and MS-LOT agreed with the 
discussion paper findings. On the basis 
that the Development is unlikely to 
result in a significant effect, and 
therefore no further assessment is 
necessary.  

 

Scottish 
Ministers 

The Scottish Ministers are satisfied with the 
proposed approach to the assessment of 
those effects scoped into the EIA Report and 
have provided the comments in relation to 
ensuring information on the impacts of a) 
diadromous fish, b) suspended sediment on 
scallops and Nephrops, and c) particle 
motion, is up to date and has been 
considered. 

See above responses relating to each 
recommendation separately. 
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Consultees Scoping Response ICOL Response 

Scottish 
Ministers 

The Scottish Ministers were satisfied with the 
embedded mitigation but note that further 
mitigation may be required if any concerns 
were raised in relation to the noise 
associated with an increase in hammer 
energy. It was also noted that although 
mitigation against sound pressure will, in 
general, also apply to particle motion effects 
there may be a need for additional mitigation 
depending on the outcome of the 
assessment. Consideration of the new 
information in relation to diadromous fish 
will inform whether additional mitigation is 
required in this respect. 

See above response relating to the 
particle motion recommendation. 

Following the outcome of the 
discussion paper (Appendix 9D), no 
additional mitigation measures were 
considered by ICOL to be required. 

Scottish 
Ministers 

The Scottish Ministers agreed that the 
cumulative impacts on natural fish and 
shellfish can be scoped out of the EIA Report 
for the Development, with the exception of 
piling noise effects. Depending on the 
outcome of the particle motion assessment 
there may be a need to include a Cumulative 
Impact Assessment (CIA) for this impact. 

The Scottish Ministers advise that the worst-
case scenarios for natural fish and shellfish 
for each of the Forth and Tay developments 
should be identified and used in the 
following scenario for the CIA:  

Neart na Gaoithe (NnG) (whichever is the 
worst case scenario identified from NnG 
2014 as consented or NnG 2017 Scoping 
Report); and  

Seagreen (whichever is the worst-case 
scenario identified from Seagreen Alpha and 
Bravo 2014 as consented or Seagreen 2017 
Scoping Report). 

Cumulative Impacts will be assessed in 
line with Scottish Ministers 
recommendations. 

MS-LOT agreed with discussion paper 
on particle motion findings. Therefore 
no cumulative assessment is required 
on the impacts of particle motion. 



  BIOLOGICAL ENVIRONMENT 
Natural Fish and Shellfish 

 

 
 
 

INCH CAPE OFFSHORE LIMITED                         
www.inchcapewind.com 

5 of 47 

9 
Chapter 

Consultees Scoping Response ICOL Response 

Scottish 
Ministers (and 
Scottish Natural 
Heritage (SNH)) 

SNH advised that any impacts from marine 
renewables on diadromous fish should now 
be undertaken via EIA not Habitats 
Regulations Appraisal (HRA). This is because 
it is not possible to determine which Special 
Area of Conservation (SAC) rivers any 
individuals recorded at sea are coming from 
or returning to. 

The Scottish Ministers accept the advice 
provided by SNH and any effects on 
diadromous fish should be considered under 
EIA and not the Habitats Regulations.  

Embedded mitigation and consent conditions 
that will be used in any new consent, if 
granted, will reduce the potential for impacts 
relating to Electromagnetic Fields (EMF). The 
research outlined in the response to the first 
question in this section in relation to the 
importance of geomagnetic navigation for 
salmon should however be considered in 
terms of EIA. Indirect effects from sediment 
deposition do not require further assessment 
for river SAC qualifying features. 

Whilst ICOL acknowledge this position 
the HRA for the Inch Cape 2013 
Environmental Statement (ES) on 
diadromous fish has been reviewed. 

The design envelope for the HRA in 
2013 remains valid for this Application 
as it was suitably conservative, and 
any new information reviewed as part 
of this assessment (see salmon 
Discussion Paper has shown that it 
would not alter the outcomes of the 
HRA.   

The HRA confirms that there is unlikely 
to be a significant impact on salmon or 
salmon populations in terms of the 
tests of the Habitats Regulations, and 
hence any impacts on diadromous fish 
are addressed in this EIA report.   

For reasons of completeness, the 2013 
HRA has been submitted separately in 
the HRA report which accompanies 
this EIA Report.    

A discussion paper produced to 
validate the Inch Cape 2013 ES 
baseline regarding salmon, included in 
Appendix 9C, concluded that the Inch 
Cape 2013 ES did not understate the 
likelihood that salmon will be present. 

MS-LOT agreed with the discussion 
paper findings and that no further 
assessment is required on salmon. 

SFF The SFF would contend that the previous ES 
has again paid insufficient attention to the 
potential smothering of species on the export 
cable route. 

Agreement was reached with MSS that 
there is no connectivity between 
species on the cable route (i.e. 
Nephrops) and increased suspended 
sediments from gravity based 
foundations, therefore no further 
assessment is required on the cable 
route. 

MS-LOT agreed that no potentially 
significant smothering impacts will 
arise from cable installation activities 
and as such it has been agreed that 
these impacts are scoped out of 
further assessment. 
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Consultees Scoping Response ICOL Response 

SFF The SFF believe there is insufficient proof 
that direct habitat loss or disturbance is 
negligible (as per the findings of the Inch 
Cape 2013 ES), only by installing a proper 
monitoring system can this be assessed fully. 

 

MS-LOT agreed that there is no 
likelihood for habitat loss or 
disturbance to constitute a significant 
effect and as such it has been agreed 
that these impacts are scoped out of 
further assessment. 

SFF Noted that consent condition 24 (from the 
Inch Cape 2014 consent) must be expanded 
to provide baselines for Nephrops, scallops 
and squid and ongoing monitoring surveys 
for these 3 species which are of paramount 
importance to the area (should this 
application receive consent). 

MS-LOT has agreed that there is no 
likelihood for significant impacts to 
arise in relation to these species.  

MSS The Scoping Report provided by ICOL to 
address a change in the design provides a 
useful description of the design envelope 
parameters and changes. The biggest change 
with regards impact pathways to marine fish 
species would seem to be in relation to the 
increase in hammer energy associated with 
the increased size of the turbines. MSS agree 
that this should be the main focus of the 
change in design envelope for the Project 
and is content that all other identified 
impacts remain within the worst-case 
scenario of the Inch Cape 2013 ES. 

Impacts on hearing specialists due to 
underwater noise are assessed within 
this EIA Report. 

MSS The Scoping Report presents natural fish and 
shellfish receptor groups, as identified from 
site specific surveys. The marine fish receptor 
group identified as ‘hearing specialists’ is 
identified as the only group to be ‘scoped in’ 
against potential impacts from construction 
noise. MSS is content with this approach with 
when considering sound pressure effects 
from impact piling. 

 

Impacts on hearing specialists due to 
underwater noise are assessed within 
this EIA Report. 
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Consultees Scoping Response ICOL Response 

MSS The Scoping Report provides an overview of 
the baseline data used to inform the original 
application in 2013 and highlights the work 
that was done post submission – both ICOL 
commissioned site specific surveys and 
studies and also external or pre-existing 
broader scale data and studies. MSS is 
content with these sources of data. 

MSS would also note that there is some new 
literature available (such as González-Irusta 
and Wright (2016a) relating to cod spawning 
grounds and González-Irusta and Wright 
(2016b) relating to haddock spawning 
grounds) that may be worth considering.  

 

Data sources identified have been 
reviewed to inform updated baseline 
for hearing specialist fish (including 
new data on cod spawning grounds). 

 

Table 9.2: Further consultations 

Consultation Consultees  Summary 

Salmon and Sea 
District Salmon 
Fisheries Board 
Consultation 
Meeting  

Perth  

7 November 
2017 

Don District salmon 
Fisheries Board 

Dee District salmon 
Fisheries Board 

Forth District salmon 
Fisheries Board 

Tweed Commission 

Tay District salmon 
Fisheries Board 

Esk District salmon 
Fisheries Board 

Information on data used in the baseline and scope of the 
assessment for both the natural fish and commercial 
fisheries chapters was presented. 

There was general agreement that the data sources used 
were appropriate and accurate. 

Generally there was no concern over the fact that impacts 
to salmon would not be considered in the EIA. However, 
some concern was raised over the SNH advice regarding the 
requirement for an HRA (see HRA point addressed above in 
relation to SNH comment). 

Concerns relating to the ecological impact on salmon from 
the development were raised in relation to the impact of 
predation by seals and other predatory fish on salmon and 
smolts due to turbines acting as reefs.  

It was generally accepted that smolts have no known 
defined migratory routes on the East coast. 

Several reports were suggested that may be of relevance to 
the baseline: 

A study by Ministry of Agriculture, Fisheries and Food which 
shows salmon passing through the Development Area 

N. A., Hvidsten and R. A. Lund (1988) Predation on hatchery-
reared and wild smolts of Atlantic salmon, Salmo salar L., in 
the estuary of River Orkla, Norway.  

Hedger, R. D., Uglem, I., Thorstad, E. B., Finstad, B., 
Chittenden, C. M., Arechavala-Lopez, P., Jensen. A. R., 
Nilson, R and Okland, F. (2011) Behaviour of Atlantic cod, a 
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Consultation Consultees  Summary 

marine fish predator, during Atlantic salmon post-smolt 
migration.  

Russell, D. J.F., Brasseur, S. J.M., Thompson, D., Hastie, G. 
D., Janik, V. M., Aarts, G., McClintock, B. T., Mattiopoulos, J., 
Moss, S. E. W., and McConnell, B. (2014) Marine mammals 
trace anthropogenic structures at sea.  

These papers were reviewed and any pertinent information 
included in the Salmon and Sea Trout Baseline Report 
(Appendix 14B of the Commercial Fisheries chapter)  

Commercial 
Fisheries and 
Natural 
Fisheries Pre – 
submission 
meeting 

14/2/2018 

Marine 
Scotland, 
Aberdeen 

Attendees: 

MS LOT 

MSS 

SNH 

SFF 

Scottish White Fish 
Producers Association 

Information on the data used in the baseline and scope of 
the assessment for both the natural fish and commercial 
fisheries chapters was presented. 

Other than EMF and Vibration impacts (which SFF still 
would like further information on) all other attendees were 
in agreement on the scope of the assessment and baseline 
used.  

ICOL noted that as EMF and Vibration were scoped out of 
the EIA it would not be assessed in the EIA.    

SFF’s position is that operational phase can produce low 
frequency vibrations and that there is no evidence that this 
wouldn’t lead to significant effects on shellfish. SNH noted 
that there had been a report reviewing EIA predictions as 
part of a review of Rounds 1 and 2 wind farms by the 
Marine Management Organisation (MMO)1 and this work 
showed no significant effects.   

ICOL have subsequently provided recent publications on 
EMF to SFF demonstrating a lack impacts on key species. SFF 
responded in email (29/03/2017) noting: these 
[publications] do serve to prove the general hypothesis that 
EMF from windfarm cables has no discernible impact on the 
behaviour of fish.  SFF also noted that it might be a good idea 
for a small, regular monitoring to provide the evidence of the 
innocent effects of EMF on fish species?  ICOL remain of the 
position that as it was not included in the assessment, and 
thus not deemed significant that this is not necessary.  

MSS noted, for interest purposes only, that for particle 
motion that a new paper by Popper and Hawkins had been 
recently published (this has been reviewed by ICOL for 
pertinent information). MS also stated that they will be 
carrying out work in May which should give information on 
smolt distribution from the River Teith.  The outcome of this 
work will not be available until after the date planned for 
this application.   

                                                           
1 Marine Management Organisation, April 2014, Review of Environmental Data associated with post consent 
monitoring of licence conditions for offshore wind, MMO project 1031. 
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Consultation Consultees  Summary 

Gatecheck SNH SNH considered that the 0.5% conversion factor used in the 
noise modelling was too conservative and that 1% would be 
preferable.  

In response to this, revised modelling has been undertaken 
to illustrate the difference in outputs with the varying 
conversion factors.  In addition, further justification has 
been provided on the appropriateness of the use of a 0.5% 
conversion factor and this justification is presented in 
Appendix 10B. 

7 The information received through consultation, along with the formal Scoping Opinion and 
recognised best practice, has informed the methodology and scope for the assessment of the 
impacts on natural fish and shellfish presented in this chapter. 

 Scope of Assessment 

8 As part of this application ICOL has drawn on the detail presented in the Scoping Report and 
subsequent Scoping Opinion from MS-LOT, requested research papers and consultation to 
agree on those impacts that may lead to a significant effect. Therefore, this chapter focusses 
on those impacts on natural fish and shellfish that have been agreed as having a potential for 
a significant effect, and therefore require assessment.  

9 The resulting scope of assessment is set out in Table 9.3. For further information, reference 
should be made to the Scoping Report and the Scoping Opinion which can be found on Marine 
Scotland’s (MS) website2. 

Table 9.3: Scope of assessment covered in the Natural Fish and Shellfish Chapter  

Potential Impact Scope of Assessment Reason 

Construction Phase – Wind Farm 

Barrier effects, disturbance, or 
physical injury associated with 
construction noise.  

Impacts of barrier effects, 
disturbance or physical injury 
associated with construction 
noise from piling on hearing 
specialist fish species. 

Potential for significant effects 
exists. 

10 The following impacts have been scoped out of the EIA, in full agreement with MS-LOT 
through the formal Scoping Opinion and subsequent consultation as identified in Table 9.1: 

• Construction Phase – Wind Farm & Offshore Export Cable Corridor 

o Direct temporary habitat disturbance; 

                                                           
2 http://www.gov.scot/Topics/marine/Licensing/marine/scoping/ICOLRevised-2017[Accessed 26/04/18] 

http://www.gov.scot/Topics/marine/Licensing/marine/scoping/ICOLRevised-2017%5bAccessed
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o Indirect disturbance as a result of sediment deposition and temporary increases in 
Suspended Sediment Concentration (SSC); and 

o Barrier effects, disturbance, or physical injury associated with construction noise (for 
all species for the Offshore Export Cable Corridor, and all species except hearing 
specialists for the Development Area). 

• Operation & Maintenance (O&M) Phase – Wind Farm & Offshore Export Cable Corridor 

o Long term loss of original habitat; 

o Disturbance or physical injury associated with operational noise; 

o Reduced fishing activity within the Development Area; 

o Creation of new habitat due to presence of infrastructure (including cable protection); 

o Behavioural responses to EMF associated with cabling; and 

o Direct temporary habitat disturbance via O&M activities. 

11 Following the production of the Discussion Papers (provided in Appendix 9C, D and E) no 
further assessment is included on salmon migration behaviour, particle motion or the impact 
of suspended sediment and smothering on scallops.    

 

 Regulation and Guidance 

12 Fish species in United Kingdom (UK) waters are protected by the following legislation: 

• Marine (Scotland) Act (2010) provides the legal mechanism to help ensure clean, healthy, 
safe, productive and biologically diverse marine and coastal environments, managed to 
meet the long-term needs of both nature and people, by putting in place a new system 
for improved management and protection of the marine and coastal environment. The 
Marine (Scotland) Act introduced powers relating to functions and activities in the Scottish 
marine area, including provisions concerning marine plans, licensing of marine activities, 
the protection of the area and its wildlife including seals, and regulation of sea fisheries. 

• Council Directive 92/43/EEC on the Conservation of Natural Habitats and Wild Flora and 
Fauna 1992 (Habitats Directive). The Habitats Directive has been transposed into Scottish 
law in territorial waters (within 12 nautical miles (nm)) with the Conservation (Natural 
Habitats, &c.) Regulations 1994 (as amended in Scotland) and in offshore waters via the 
Offshore Marine Conservation (Natural Habitats, &c.) Regulations 2007.  The Conservation 
of Habitats and Species Regulations 2017 also apply under section 36 of the Electricity Act 
1989. The aim is to maintain or restore natural habitats and species to a Favourable 
Conservation Status (FCS). The Directive introduced a range of measures including the 
development of a network of protected sites for listed habitats (Annex I) and species 
(Annex II). Shad is the only species assessed within this EIA Report which is protected 
under the Habitats Directive.  

http://www.legislation.hmso.gov.uk/acts/acts1989/Ukpga_19890029_en_2.htm
http://www.legislation.hmso.gov.uk/acts/acts1989/Ukpga_19890029_en_2.htm
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• The Convention for the Protection of the Marine Environment of the North-East Atlantic 
(OSPAR Convention). Since 1972, the OSPAR Convention has worked to identify threats to 
the marine environment through organised programs and measures to ensure national 
action. The OSPAR Convention assesses which species and habitats require protection due 
to being threatened and/or experiencing a decline in population. This list includes cod and 
allis shad. Also contained within the Convention are a series of annexes dealing with 
pollution from anthropogenic sources, including underwater noise pollution.  

• The UK Post-2010 Biodiversity Framework was published on 17 July 2012. The Framework 
covers the period from 2011 to 2020, and was developed in response to two main drivers: 
the Convention on Biological Diversity’s (CBD’s) Strategic Plan for Biodiversity 2011-2020 
and its five strategic goals and 20 ‘Aichi Biodiversity Targets’; and the European Union 
Biodiversity Strategy (EUBS). The Framework shows how the work of the four UK countries 
joins up with work at a UK level to achieve the ‘Aichi Biodiversity Targets’ and the aims of 
the EUBS. It identifies the activities required to complement the country’s biodiversity 
strategies, and where work in the country contributes to international obligations. 

13 The following guidance has also been used within the EIA Report: 

• Centre for Environment, Fisheries and Aquaculture Science (Cefas, 2012); Guidelines for 
data acquisition to support marine environmental assessments of offshore renewable 
energy projects, Defra project code ME5403. 

• The Scottish Biodiversity List was published in 2005 to satisfy the requirement under 
Section 2(4) of the Nature Conservation (Scotland) Act 2004. The purpose of the list is to 
help public bodies carry out their Biodiversity Duty by identifying the species and habitats 
which are the highest priority for biodiversity conservation in Scotland. 

• The Priority Marine Features list was developed jointly by SNH and Joint Nature 
Conservation Committee (JNCC), prioritising marine habitats and species considered to be 
of conservation importance in Scotland's seas. The list was formally adopted by the 
Cabinet Secretary for Rural Affairs, Food and Environment in 2014, with some policy 
protection subsequently afforded through the National Marine Plan (NMP).  

 Design Envelope and Embedded Mitigation 

9.5.1 Design Envelope 

14 As the design of the Inch Cape Wind Farm is not fixed and flexibility in the design envelope is 
required, the following key parameters, detailed in Tables 9.4 and 9.5, represent the worst-
case scenarios for impacts on natural fish and shellfish interests. For the fish and shellfish 
impact assessment, the impact from the largest blow energy from piling is considered the 
worst-case scenario. This is based on the fact that the noise associated with the largest blow 
energy will have the biggest impact on fish categorised as hearing specialists.  

15 Key parameters for the worst-case scenario from piling impacts are detailed in Tables 9.4 and 
9.5 below, no other impacts are being assessed within this chapter. Most likely scenarios are 
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also presented, however it should be noted that only the worst case scenario has been 
modelled and assessed throughout the impact assessment for this EIA Report. 

Table 9.4: Worst case scenario definition (piled jackets) - Development Area  

 Design Envelope Scenario Assessed 

Scenario Most Likely (i.e. 80% of 
locations) 

Worst Case (i.e. 20% 
locations)  

Pile Diameter (mm) 2438 2438 

Hammer Capacity Kilojoules (kJ) 2400 2400 

Max Blow Energy (kJ) 1080 (i.e. 45%) 2160 (i.e. 90%) 

Total Piling Duration (hours/pile) 2.5 2.6 

Ramp-Up Details 

Time 
(minutes at 
% efficiency) 

Efficiency (% 
of max blow 
energy) 

Time 
(minutes at 
% efficiency) 

Efficiency (% 
of max blow 
energy) 

20 10% (240 kJ) 20 10% (240 kJ) 

20 20% (480 kJ) 20 20% (480 kJ) 

10 30% (720 kJ) 10 30% (720 kJ) 

100 45% (1080 kJ) 106 90% (2160 kJ) 

Average strike rate during soft 
start (blows/sec) 0.3 

Average strike rate after soft start 
(blows/sec) 2 2 

Total number of piles 244 60 

Table 9.5: Worst case scenario definition (monopiles) - Development Area  

Scenario Most probable blow 
energies (80% of locations) 

Worst Case - highest 
expected blow energy (20% 

of locations)  

Monopile diameter (mm) 12,000 12,000 

Hammer capacity (kJ) 5,000 5,000 

Max blow energy (kJ) 2,250 (45%) 4,500 (90%) 
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Scenario Most probable blow 
energies (80% of locations) 

Worst Case - highest 
expected blow energy (20% 

of locations)  

Total piling duration (hours/ 
monopile) 

4 6 

Ramp-up details 

Time 
(min) 

Efficiency 
(% of 
max 
blow 
energy) 

Average 
strike 
rate 
(blows/s
ec) 

Time 
(min) 

Efficiency 
(% of 
max 
blow 
energy) 

Average 
strike 
rate 
(blows/s
ec) 

303 10% 

(500 kJ) 

0.29 30 10% 

(500 kJ) 

0.29 

20 20% 

(1,000 kJ) 

0.58 20 20% 

(1,000 kJ) 

0.58 

10 30% 

(1,500 kJ) 

0.58 10 30% 

(1,500 kJ) 

0.58 

180 45% 

(2,250 kJ) 

0.58 300 90% 

(4,500 kJ) 

0.58 

Total number of monopiles 59 15 

 

9.5.2 Embedded Mitigation Measures 

16 The assessment of impacts on natural fish and shellfish has taken into account the following 
embedded mitigation measure: 

• Piling operations will incorporate a soft start procedure (build-up of hammer energy over 
a set time-frame) which will reduce the potential for noise-related fatality for all species. 

9.5.3 Consent Conditions 

17 As well as the embedded mitigation measures, ICOL proposes to commit to the purpose of 
the relevant consent conditions granted for the Inch Cape 2014 Consent, as they are still 
relevant to this application.  This will provide reassurance to stakeholders that the relevant 
issues will be addressed and secured by way of appropriate conditions.   

18 ICOL recognises that the wording and detail of the consent conditions will be at the discretion 
of the Scottish Ministers. For Natural Fish interests, ICOL propose that the consent conditions 
address matters surrounding, but not limited to, the following; 

                                                           
3 This row represents the 30 minute pile driving soft start period. 
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• Submit a piling strategy for approval (in the event that pile foundations are to be used); 

• Submit a Construction Programme; and  

• Submit a Project Environmental Management Plan.   

 Baseline Environment 

19 The following section sets out the baseline for the relevant natural fish and shellfish receptors 
Study Areas (see Section 9.6.1 below) used in this assessment. Following the scoping out of 
other species, as discussed above, information on hearing specialist fish only is presented. 

20 The baseline description has been informed by a herring spawning study, which has been 
produced to provide information on the adult and larval distribution of herring (Appendix 9A: 
Herring Spawning Study).  

9.6.1 Study Area 

21 In line with the Commercial Fisheries Assessment (Chapter 14, Figure 14.1), the Study Area 
used for this assessment (and setting of the baseline) corresponds to relevant International 
Council for the Exploration of the Sea (ICES) Rectangles which overlap with the Development 
Area, i.e. ICES rectangles 42E7 and 41E7 (Figure 9.1), in addition to a Local and Regional Study 
Area4.  

22 The Local Study Area encompasses the ICES squares 42E8, 42E9 along with the salmon fishery 
districts in closest proximity to the Development; while the Regional Study Area has been 
defined to ensure sufficient coverage of fishing grounds and migration routes covering the 
Development Area.  

23 Information relating to commercial fisheries data is also presented at Local and Regional Study 
Area level in order to give context to the distribution of species in relation to the Development.  

                                                           
4 East coast areas only.  
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Figure 9.1: Study area 
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 Data Sources 

24 The data sources used to define the baseline environment for hearing sensitive fish included 
are as follows: 

• Commercial landings data (MMO, 2012-2016);  

• International Bottom Trawl Survey (IBTS) data (ICES);  

• International Herring Larvae Surveys (IHLS) data (ICES); 

• Site Specific Survey data (2011); and 

• Spawning and nursery ground data (Ellis et al., 2012; Coull et al., 1998).  

25 The use of commercial, IBTS, and site specific survey data in combination is deemed to provide 
a suitable picture of receptor distribution and abundances to allow a robust assessment to be 
undertaken, and considering that some bias may be inherent in each individual data set 
(depending on the method and purpose of collection) provides confidence in the overall 
conclusions.  

 Overview of Baseline 

9.8.1 Species Assessed  

26 The fish assessed within this chapter consist of cod (Gadus morhua), herring (Clupea 
harengus), allis shad (Alosa alosa), twaite shad (Alosa fallax) and sprat (Sprattus sprattus).  

27 Popper et al. (2014) classified fishes into three categories in terms of their auditory acuity and 
detection mechanisms: 

• Type 1:  Fishes without a swim bladder or any other gas filled body cavities. These 
species are considered to only be sensitive to particle motion and include flatfish species 
and sandeels. 

• Type 2:  Fishes with swim bladders or other gas filled body cavities which are not 
involved in hearing. These species are also considered only to be sensitive to particle 
motion and include salmonids and some pelagic species, such as mackerel.  

• Type 3:  Fishes with swim bladders or other gas filled body cavities which are involved 
in hearing. These species are considered to be sensitive to both particle motion and sound 
pressure and include gadoids, such as cod, and some pelagic species, such as herring. Due 
to their ability to detect the pressure component of underwater noise, the frequency 
sensitivity ranges of these species and their acuity levels are greater, hence this group is 
frequently referred to as the ‘hearing specialists’.  

28 All species being assessed within this chapter are considered to be Type 3 Fishes. In herring, 
shad and sprat, diverticula (slim protruding hollows) originating in the swim bladder extend 
into the skull and are connected to the inner ear by specialised structures known as otic bullae. 
This aids transmission of acoustic vibrations from the swim bladder to the ear thus increasing 
the hearing capabilities of the species (Allen et al., 1976). As a result, these species are 
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considered hearing specialists (Kastelein et al., 2008; Nedwell and Howell, 2004; Enger et al., 
1993; Blaxter et al., 1981). Gadoids such as cod do not have a direct connection between the 
swim bladder and the inner ear, however, are considered to be more sensitive to noise than 
other generalists (Chapman and Hawkins, 1973) and as such are considered as Type 3 species. 
For the avoidance of doubt, where the term hearing specialist is used throughout this chapter, 
it refers to those species under assessment only (i.e. Herring, Cod, Sprat and Shad species). 

9.8.2 Commercial Landings Data 

29 Commercial landings data has been examined as this data provides an indication of fish 
species present in the Local and Regional Study Areas. Data was examined in order to check 
the presence of the species assessed in this chapter. See also Chapter 14 Commercial Fisheries 
for more details. 

30 Landings data from between 2012 and 2016 (as distributed by the MMO) has been evaluated 
to provide information on the abundances of hearing specialist fish within the Regional and 
Local Study Areas, as well as specifically within those ICES rectangles that overlap the 
Development Area (Table 9.6).  

Table 9.6: Average annual UK fleet landings (tonnes) of hearing specialist fish within the 
study areas (MMO: 2012-2016) 

Species 
ICES Rectangle/ Study Area 

41E7  42E7  Local Study Area Regional Study Area 

Cod 1.7 2.9 4.6 13.2 

Herring 0.1 3.5 3.6 856.0 

Sprat 0 0 0 0 

Shad5 0 0 <0.0001 <0.001 

31 Cod are widespread across the North Sea, and landings are recorded from both the Local and 
Regional Study Area, as well as those ICES rectangles that overlap the Development Area.  

32 Herring were landed from the two ICES rectangles which cover the Development Area in 2012, 
2013, 2015 and 2016, however no commercial landings of herring from these squares were 
reported in 2014. Herring are however landed from across the Local and Regional Study Area 
in relatively high abundances, with the greatest catches recorded to the north of the 
Development Area.  

33 No landings of sprat were recorded within the Regional Study Area.  

34 Catch records for shad are scarce, with very small volumes (or none) landed annually across 
the local and regional study areas. The greatest annual catch over the period was 0.0027 

                                                           
5 Both allis and twaite shad species are recorded as ‘shad’ in the publication of the landings data. 
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tonnes which was landed from ICES rectangle 40E8 in 2013. No landings of Shad species were 
recorded in the ICES rectangles that intersect with the Project. 

9.8.3 International Bottom Trawl Survey (IBTS) 

35 Data from IBTS provides information on fish that are not commercially targeted, and which 
therefore can be missing from fisheries landings data.  

36 Abundances recorded under the IBTS are reported as number of individuals captured per hour 
of trawling (i.e. Catch per Unit Effort (CPUE)) (Table 9.7) therefore are not directly comparable 
with the commercial landings data presented above.  

Table 9.7: IBTS catch (CPUE) of hearing specialist fish within the study area (2012-2016)  

Species 

ICES Rectangle/ Study Area 

41E7 42E7 Local Study 
Area 

Regional Study 
Area 

Cod 2.8 3.3 3.0 4.0 

Herring 88.7 32.4 59.7 66.6 

Sprat 473.3 437.5 454.9 265.4 

Twaite shad 0.0 0.0 0.0 0.0 

Allis shad 0.0 0.0 0.0 0.0 

37 IBTS catch data indicates that cod have a relatively even distribution across the entire Regional 
and Local Study Areas, and although herring and sprat are also distributed across all study 
areas, their relative distributions vary.  

38 Catches of shad are sporadic and of low density across the whole of the UK, with no allis or 
twaite shad caught within the study areas during the data period (2012 to 2016).  

9.8.4 Spawning & Nursery Grounds 

Herring 

39 The Development Area does not coincide with potential herring spawning grounds as 
historically reported by Coull et al. (1998) (Figure 9.2). However, a review of spawning data by 
Ellis et al. (2012) suggested that herring could potentially spawn across a wider area although 
there was insufficient data to revise the historical spawning maps. This was further evidenced 
by a study conducted by Aires et al. (2014) which demonstrated that while nursery grounds 
may be present in the area they were not in high densities. In order to reduce uncertainties a 
Herring Spawning Study (Appendix 9A) was carried out to examine the possible extent of 
herring spawning and use of the area as nursery in and around the Development Area. This 
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included examination of International Herring Larvae Study (IHLS) data, IBTS data, site specific 
survey data and commercial fisheries data. 

40 According to Coull et al. (1998) herring spawning grounds are located approximately 4.5 km 
to the north and 35.8 km to the south of the Development Area, although this report suggests 
that these may vary annually. To the north of the Development Area and off the north-east 
coasts of mainland Scotland and Shetland, herring of the Buchan/Shetland population spawn, 
while to the south of the Development Area and off the north-east England coast (and in the 
central North Sea) herring from the Banks or Dogger herring population spawn (Figure 9.2).  

41 Adult herring migrate from offshore feeding grounds from mid-August peaking in September 
and lay eggs on gravel substrates at these spawning grounds. On hatching, the larvae move 
passively in a southerly direction on currents to coastal nursery areas along the east coast of 
the UK (Figure 9.3).  The study by Ellis et al. (2012) indicates that the Development Area is 
located in high density herring nursery area. 

42 A full review of the usage of the spawning and nursery areas in the north North Sea by herring 
is presented in Appendix 9A. 



  BIOLOGICAL ENVIRONMENT 
Natural Fish and Shellfish 

 

 
 
 

INCH CAPE OFFSHORE LIMITED                         
www.inchcapewind.com 

20 of 47 

9 
Chapter 

Figure 9.2: Herring spawning areas  
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Figure 9.3: Herring nursery areas 
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Cod 

43 The Development Area overlaps with nursery and spawning grounds for cod (Figure 9.4) (Coull 
et al., 1998; Ellis et al., 2012; Aires et al., 2014;  and Gonza´lez-Irusta and Wright, 2016). 
Although it is a pelagic spawner, and found to be widespread throughout the North Sea, cod 
are considered to be restricted by specific parameters during the spawning season with the 
primary limiting factors found to be temperature (5-7 °C), salinity (28-36% ppt), depth (shallow 
to 260 m with an optimal max of 125 m) and sediment type (clean sandy gravel, and an 
aversion to mud) (Gonza´lez-Irusta and Wright, 2016). Although Cod are likely to spawn within 
the Development Area, this is considered unlikely to represent a substantial aggregation of 
the species. 

Sprat 

44 Sprat are broadcast spawners and spawn several times during the spawning season (Alheit, 
1988). Sprat are known to spawn around the whole of the UK, however appear to avoid the 
inshore waters on the east coast.  Sprat spawning is therefore identified within the Regional 
Study Area but not within the Local Study Area (Figure 9.5) (Ellis et al., 2012; Coull et al.,1998). 

45 All inshore waters along the west coast of Scotland provide nursery areas for sprat. 

Shad 

46 Shad, as a migratory species, utilise fresh water habitats for spawning. Although historic 
spawning of allis shad has been recorded in some UK rivers (Severn, Thames, and Wye), there 
are now no known allis shad spawning sites in the UK, although records of sub-adults and 
sexually mature adults are still recorded around the British coast, including in the Solway Firth 
(Maitland & Hatton-Ellis, 2003). Twaite shad spawning populations are known to exist in the 
rivers Severn, Wye, Usk and Tywi (Maitland & Hatton-Ellis, 2003). It is thought that a 
population also exists in the river Cree in south west Scotland where individuals spawn within 
the estuary (Maitland & Lyle 1995). No known spawning populations of either shad species 
exist in Scottish east coast rivers. Based on the current information, it is considered unlikely 
that the migratory populations of shad occur within the Regional or Local Study Area. 
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Figure 9.4: Cod nursery and spawning Areas 
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Figure 9.5: Sprat nursery and spawning areas  
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Site Specific Surveys 

47 In order to assess fish presence and distribution in the Development Area, four separate 
targeted trawl surveys were undertaken in 2012 using a local fishing vessel deploying a 
commercial otter trawl. The survey methodology was agreed with MS and their advisors prior 
to the commencement of the January 2012 survey. Trawl surveys were conducted quarterly 
over a 12-month period in 2012 in order to try and identify any broad-scale variation in species 
distribution and abundance in the Development Area. It was agreed through Scoping that no 
further site specific surveys were required as the distribution of fish species is unlikely to differ 
greatly from that reported in 2012.  

48 Overall, the site specific surveys captured a total of 30 fish species and 20 macro-invertebrate 
species, with 19,309 and 6,127 individuals recorded respectively. Of the receptors included 
within this chapter, only cod, herring and sprat were captured (Table 9.8). No allis or twaite 
shad were found in the site specific surveys, however this is as expected considering the low 
reported incidence of these species from other sources.  

Table 9.8: Total catch of hearing specialist fish during site specific surveys (2012) 

Species Total Catch (all surveys) 

Sprat 1194 

Herring 161 

Cod 15 

Allis Shad 0 

Twaite Shad 0 

 

9.8.5 Baseline without Development 

49 In the event of the Development not being developed, and no other developments occurring 
in the North Sea (including ICOL’s consented Development) no change in the baseline 
conditions would be expected beyond those resulting from climatic factors (such as 
temperature change and subsequent impacts of species’ ranges), or anthropogenic activities 
such as changes in fishing activities. Commercial fishing is subject to numerous factors which 
may cause fish and shellfish populations to differ in the future from the baseline provided. 
This could be as a result of, for example, changes in fisheries management policies and 
legislation, alterations in species distribution and abundance, or the introduction of marine 
conservation areas, increases in running costs such as fuel prices.  

 Assessment Methodology 

50 The assessment has been carried out in accordance with Section 4 of this EIA Report, and in 
line with Chartered Institute of Ecology and Environmental Management (CIEEM) Guidelines 
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for Ecological Assessment in the UK and Ireland (CIEEM, 2016). The assessment will detail how 
the baseline conditions will change for each ecological feature scoped in to the assessment, 
and reference whether they are positive or negative, the extent of the impacts, as well as their 
magnitude, duration, timing, frequency and reversibility. Whether an impact is deemed 
significant is determined by evaluating the magnitude of the change arising from the 
Development with the sensitivity (value and vulnerability) of the particular receptor under 
consideration.  

9.9.1 Sensitivity of Receptor 

51 Features of the species’ within the hearing specialist receptor group which contribute to their 
value or sensitivity under the assessment are provided in Table 9.9. 

Table 9.9: Attributes of hearing specialist fish species 

Cod   
Gadus morhua 

• Species of principal importance for biodiversity conservation under 
the NERC* Act and Scottish biodiversity list, listed by OSPAR as 
threatened and/or declining and listed as vulnerable on the IUCN Red 
List;  

• Commercially important species;   
• Low intensity spawning areas in vicinity of study area; and  
• High intensity nursery areas in vicinity of study area. 

Herring   
Clupea harengus  
 

• Species of principal importance for biodiversity conservation under 
the NERC* Act and Scottish biodiversity list; 

• Listed as Least Concern on the IUCN Red List  
• Commercially important species;   
• Low/moderate abundance in the vicinity of the study area;   
• Historic spawning areas within the vicinity of the study area;  
• High intensity nursery habitat within the study area; and   
• Key prey species for birds and marine mammals. 

Sprat   
Sprattus sprattus  
 

• Commercially important species;   
• Low abundance recorded in the study area;  
• Important prey species for bird and marine mammal species;   
• Spawning areas (undefined intensity) do not overlap the local study 

area; and  
• Nursery areas (undefined intensity) present within the vicinity of the 

study area.    
Shad 

Allis shad (Alosa alosa); twaite 
shad (Alosa fallax) 

• Internationally Protected species (Annex II of the Habitats Directive); 
• Not a commercially important species;   
• Not recorded in the study area;  
• Not an important prey species; and 
• Spawning /nursery areas located in freshwater– no recognised 

spawning or nursery areas in the vicinity of the Development Area.  
 

* Natural Environment and Rural Communities Act 2006 

52 The receptors assessed (referred to within this chapter as the ‘hearing specialist’ receptor 
group), are collectively (for the purposes of the EIA Report) considered to be of moderate 
sensitivity. In this assignment, it is recognised that this group contains internationally 
designated species, however no key habitats exist for these species in the Regional Study Area 
and so it is not considered to be of high sensitivity in this instance. Other species in the group 
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are of moderate ecological or conservation (i.e. national) importance considering the wider 
status of stocks and as such this assignment is considered overall to be appropriate. 

9.9.2 Magnitude of Impact 

53 The magnitude of each impact will be determined by an evaluation of the following 
parameters on the receptor group: 

• Spatial extent; 

• Duration; 

• Frequency of occurrence; and 

• Reversibility. 

54 The magnitude will be assigned a category based upon professional judgement and expert 
opinion and will be assessed at a spatial scale appropriate to the value of the receptor (Table 
9.10). 

Table 9.10: Overall classification of magnitude  

Magnitude Definition 

High Total loss or major alteration to key elements/features of the baseline conditions. 

Moderate Partial loss or large alteration to key elements/features of the baseline conditions. 

Low Minor shift away from the baseline conditions. 

Negligible Very slight change from baseline conditions. 

No Impact No change from the baseline conditions. 

 

9.9.3 Method for Assigning Significance of Effect 

55 The magnitude of any impact will be used to determine whether the predicted effect has the 
potential to be significant. An ecologically significant effect is defined as an impact which 
affects, in a positive or negative manner, the structure and function of a population or 
ecosystem, or the conservation objectives of that receptor (where such objectives exist). 
Effects shall be measured at an appropriate scale to the value of the receptor. Effects will be 
classified as either significant (i.e. effects are considered to be ecologically significant) or non-
significant. It is anticipated that, combined with the moderate sensitivity of the hearing 
specialist group, effects with a magnitude of moderate or high would result in an ecologically 
significant effect. 

56 Where uncertainty exists, the precautionary principle is adopted and appropriate 
conservative assumptions incorporated into assessment of magnitude. As a consequence, the 
assigned significance builds uncertainty into the assessment. This adoption of the 



  BIOLOGICAL ENVIRONMENT 
Natural Fish and Shellfish 

 

 
 
 

INCH CAPE OFFSHORE LIMITED                         
www.inchcapewind.com 

28 of 47 

9 
Chapter 

precautionary principle provides a high degree of confidence that the assessment conclusions 
are robust.  

 Impact Assessment 

9.10.1 Effects of Construction 

Barrier effects, disturbance, or physical injury associated with construction noise 

57 The following impact assessment considers the potential for subsea noise generated by 
construction activities to impact hearing specialist fish receptors. Outputs of a project-specific 
noise modelling study have been used to inform this assessment (Appendix 9B: Underwater 
Noise Modelling). The outputs of this study have been used to evaluate the impact on hearing 
specialist fish. 

58 As agreed during Scoping, it is only piling noise that is of concern to this assessment, as all 
other forms of construction noise are not considered to result in significant effects and have 
been scoped out of the assessment. 

59 Thresholds (Sound Exposure Levels (SELs)) against which to assess impacts on fish from piling 
have been established in the literature and are summarised below (Popper et al., 2014): 

• Mortality and mortal injury – immediate or delayed death (SEL – 207 re.1 μPa2s); 

• Recoverable injury – injuries, including hair cell damage, minor internal or external 
hematoma, etc. None of these injuries are likely to result in mortality (SEL – 203 re.1 
micropascal (μPa2s)); and 

• Temporary Threshold Shift (TTS) – short or long-term changes in hearing sensitivity that 
may or may not reduce fitness (186 re.1 μPa2s) 

60 Up to two piling vessels would potentially be working at one time anywhere within the 
Development Area. Two pile locations were therefore modelled, one in the north and one at 
the south of the Development Area, considered to represent the worst-case locations for 
hearing specialists. Complete installation of all piles will occur within a seven month period 
during the construction phase, although piling will not be constant throughout this period.  

61 The cumulative SELs for hearing specialist fish shows that there are no mortal effects until the 
third pin pile in any successive sequence. After all successive pin piles, the following areas of 
impact exist for hearing specialist fish based upon the predicted SELs: 

• Mortality and mortal injury: 5 km2   

• Recoverable injury: 16.95 km2 

• TTS: 1,738.31 km2 

62 For monopiles, the impact areas are slightly reduced as the overall cumulative energy is lower 
for monopile installation compared with piled jackets: 
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• Mortality and mortal injury: 4.15 km2 

• Recoverable injury: 15.42 km2 

• TTS: 1,655.98 km2 

63 In terms of instantaneous impacts (at maximum hammer energy), mortality and injury effects 
(which have the same threshold under Popper et al. (2014) for peak sound pressure level (SPL) 
values) occur within 56 m or 115 m of piling for pin piles or monopiles respectively, for all 
species assessed. This equates to areas of 0.01 and 0.04 km2 respectively.  

64 In addition, although fleeing behaviours are not modelled specifically (due to uncertainties in 
specific fish behaviours) soft-start procedures may allow fish to leave the area before suffering 
lethal effects and physical damage, and consequently recoverable injury and behavioural 
impacts are considered more likely.  

65 Due to the specificity of each species key habitats, the below text sets out whether there are 
any impacts on key habitats for each species, and summarises the magnitude of the impact at 
a species level.  

Herring 

66 Herring abundances in the area are highly variable, although individuals are likely to be 
present in the vicinity of the Development Area at all times. However, the area is not thought 
to be of high importance and as such large aggregations of individuals are not predicted at 
any time.  Therefore, although it is likely some individuals will be affected at all effect levels, 
the areas of mortality and recoverable injury are relatively small (for both Cumulative SELs 
and instantaneous peaks), and as such the numbers of individuals predicted to be affected at 
such levels is likely to be very low (and may be reduced by soft start processes).  

67 Herring spawning grounds are known to exist 4.5 km to the north (Buchan/Shetland 
population off the Aberdeen coast) and 35.8 km to the south of the Development Area (Banks 
population off the Berwickshire coast). No spawning grounds are noted to occur within the 
boundaries of the Development Area (Coull et al., 1998).  

68 Although Ellis et al. (2012) suggested that herring could spawn over a much larger area, the 
Herring Spawning Study (Appendix 9A) concluded, after thorough review of IHLS, IBTS, 
commercial fishing and site specific fish and benthic data, that there was little evidence of 
significant spawning outwith the spawning areas defined by Coull et al. (1998) in the Regional 
Study Area. Therefore, for the purpose of this assessment, the established herring spawning 
grounds as presented by Coull et al. (1998) are used as the basis of the discussion of impacts 
of the various noise contours.  

69 Based upon the cumulative SELs, the noise from piling operations could potentially impact 
herring from the Buchan population off the Aberdeenshire coast when within (or migrating 
to) their spawning grounds at a behavioural level. There is no potential connectivity with the 
Banks population off the Berwickshire coast (Figures 9.6 and 9.7).  
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Figure 9.6: SEL interaction with herring spawning grounds – pin piles 

 



  BIOLOGICAL ENVIRONMENT 
Natural Fish and Shellfish 

 

 
 
 

INCH CAPE OFFSHORE LIMITED                         
www.inchcapewind.com 

31 of 47 

9 
Chapter 

Figure 9.7: SEL interaction with herring spawning grounds – monopiles 
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70 The spawning study (Appendix 9A) illustrates that the southern limits of the Buchan 
population spawning ground (i.e. that affected by the piling noise) is rarely (if at all) utilised 
for spawning activity, with low adult numbers in this area and larvae <10 mm not recorded in 
this region in most years, and only at very low incidences when present. Rather, spawning 
activity is thought to be concentrated in the northern part of the spawning ground off the 
north Aberdeenshire coast, an area that would not be affected by piling noise from the 
Development.  

71 As such, it can be concluded that there will be low impact on key spawning habitat for herring 
as a result of piling activity at the Inch Cape Wind Farm resulting in a negligible effect on 
species which is not significant. 

72 In contrast to the well-defined spawning grounds (due to the substrate preferences), herring 
nursery grounds are less defined, and are thought to cover a large area of the North Sea (Ellis 
et al., 2012). On hatching, the larvae which hatch on the Scottish east coast move passively in 
a southerly direction on currents to coastal nursery areas along the east coast of the UK. 
Larvae from the spawning grounds further north around Orkney and Shetland also support 
some of the Buchan sub-population however ocean currents are assumed to carry these 
larvae to nursery grounds in the Moray Firth and across the North Sea towards Denmark 
(Nichols, 1999), so no potential connectivity exists with these larvae. Larvae from the Banks 
spawning areas will move south away from the Development Area and so no potential 
connectivity exists with these larvae. 

73 The potential for an interaction therefore exists between larvae moving south past the 
Development Area to nursery grounds along the east coast of the UK, and the emission of 
noise during piling. However, the development of sensory hearing organs occurs in late stage 
larvae and so impacts on the larval population from piling noise will be limited, and 
comparable to the (scoped-out) non-hearing specialist species. The area of sea affected by 
increased levels of noise represents a small proportion of the area utilised by the larvae, and 
as such no measurable effect on the herring spawning population is predicted as a result of 
impacts of piling noise on herring larvae. It is also noted that there is potential for non-
auditory injury to occur to larvae, however it is noted that information quantifying thresholds 
is limited. Bolle et al. (2014), who exposed herring larvae to piling noise to determine whether 
any non-auditory injury may occur, found no statistical differences in mortality rates between 
control fish and those fish exposed to the piling noise. Bolle et al. (2014) also suggest that the 
Popper et al. (2014) thresholds for mortality and recoverable injury for larvae and eggs (210 
and 207 dB re 1 µPa2 respectively – i.e. greater than those assessed for adult fish in this 
assessment) could be considerably higher than this for larval stages.  It is considered therefore 
that the model results for adult fish are conservative in terms of impacts to larval stages. 

74 In summary, although limited injury or mortality effects are possible, these are only likely to 
affect a small number of individuals due to the lack of large aggregations predicted in the area. 
Furthermore, only a small area of the defined spawning grounds will be affected by piling 
noise from the Development, and the area predicted to be affected is not thought to represent 
key spawning habitat as larval and adult abundances in the area are consistently low to 
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absent. Therefore, no loss of key habitat (or barriers to migration to it) is predicted. Interaction 
with herring larvae is considered a possibility due to the southerly direction of travel of this 
life stage, however only limited effects of piling noise are predicted due to the early life stages 
present, and the area affected represents a negligible fraction of the total area of sea through 
which the larvae pass. As such, it is considered that the effect on herring will be of low 
magnitude and therefore this effect is not considered significant for the purposes of this 
assessment. 

Sprat 

75 Sprat abundances in the area are variable, and individuals are likely to be present in the 
vicinity of the Development Area at all times. However, large aggregations of individuals are 
not predicted at any time.  Therefore, although it is likely some individuals will be affected at 
all effect levels, the areas of mortality and recoverable injury are relatively small (for both 
Cumulative SELs and instantaneous peaks), and as such the numbers of individuals predicted 
to be affected at such levels is likely to be very low (and may be reduced by soft start 
processes).  

76 Sprat utilise coastal and offshore waters during spawning and release their eggs into the water 
column (Whitehead, 1986). As a result, spawning grounds are widespread around the North 
Sea and not limited to specific benthic habitats. 

77 No spawning grounds are however thought to be present within or in proximity to the 
Development Area (Coull et al., 1998), and therefore there will be no interaction between 
sprat spawning grounds and piling noise (Section 9.7.1; Figure 9.5). 

78 Nursery areas for sprat extend almost the whole length of the UK east coast (Coull et al., 1998), 
including the area around the Development Area and as such larvae may interact with piling 
noise from the Development Area, although as with other species, development of the 
sensory hearing organs occurs in late stage larvae and so effects on the larval population from 
piling noise will be limited. 

79 In summary, although limited injury or mortality effects are possible, these are only likely to 
affect a small number of individuals due to the lack of large aggregations predicted in the area. 
Furthermore, interaction with sprat larvae and juveniles is considered a possibility due to the 
large nursery area present, however only limited effects of piling noise are predicted on early 
life stages present, and the area affected represents a negligible fraction of the total area of 
sea which acts as a nursery ground. As such, the effect on sprat is considered to be of negligible 
magnitude and therefore is not considered significant for the purposes of this assessment. 

Cod 

80 Cod are likely to be present in the vicinity of the Development Area at all times. However, 
large aggregations of individuals are not predicted at any time.  Therefore, although it is likely 
some individuals will be affected at all effect levels, the areas of mortality and recoverable 
injury are relatively small (for both Cumulative SELs and instantaneous peaks), and as such the 
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numbers of individuals predicted to be affected at such levels is likely to be very low (and may 
be reduced by soft start processes).  

81 Nursery areas cover almost the whole North Sea (a reflection of the lack of concentrated 
spawning grounds), including the area around the Development Area (Ellis et al., 2012). As 
such, larvae may interact with piling noise from the Development Area (Section 9.7.1; Figure 
9.4), although as with other species, development of the sensory hearing organs occurs in late 
stage larvae and so effects on the larval population from piling noise will be limited. 

82 In summary, limited injury or mortality effects are possible, although these are only likely to 
affect a small number of individuals due to the lack of large aggregations predicted in the area. 
No cod spawning areas (as defined by Coull et al., 1998) are predicted to be affected by piling 
noise, and although it is recognised that cod may also spawn across the development area 
and wider study area, this is considered unlikely to represent a substantial aggregation of the 
species. Defined cod nursery grounds will however be affected, although the area predicted 
to be affected is negligible in size compared to the extensive area over which this species’ 
larvae will be distributed. Only limited effects of piling noise are predicted on larvae due to 
the early life stages present, and the proportion of the nursery area affected represents a 
negligible fraction of the total area of sea available. As such, it is considered that the effect on 
cod is of a negligible magnitude and is therefore not considered significant for the purposes 
of this assessment. 

Shad 

83 Both allis shad and twaite shad are known to use the coastal shelf for migrations, however 
records of shad species in the Study Areas are rare. Furthermore, the only known Scottish 
spawning river is found on the west coast, therefore interactions of shad species with the 
Development Area is considered highly unlikely. Given the rarity of shad in the Study Areas, 
no significant impact on these species are predicted.  

Summary of Significance of Impact 

84 Overall, the areas affected at a level deemed able to cause mortal or injurious effects to 
hearing specialist fish are very small, with mortal effects only becoming apparent after three 
successive piles (for pin piles only). This delay to the onset of mortality effects, and the 
planned soft start procedure, is likely to reduce mortality effects through fish leaving the 
affected area in this time period. 

85 Some interaction with spawning and nursery habitats is expected, however such interactions 
are considered to not affect key areas of these habitats, or to affect such a small proportion 
that any effects are considered negligible.  

86 Overall, the magnitude of the effect ‘Barrier effects, disturbance, or physical injury associated 
with construction noise’ on hearing specialists is considered to be of low magnitude due to 
the partial interaction with spawning and nursery habitats, and is not deemed to represent a 
significant effect for the purposes of this assessment. 
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Summary of Significance of Impact with a 1% Conversion Factor 

87 In light of comments received by SNH during the Gatecheck process, although it is considered 
that a 0.5% conversion factor is the most suitable for the purposes of the assessment (See 
Appendix 10B), the underwater noise modelling has been re-run to illustrate the difference in 
extent of the impacts should a 1% conversion factor be used instead (Figure 9.8).  

88 Although it can be seen the areas of effect do increase using the alternative modelling 
parameters, these increases are not considered to affect the significance of the impact as the 
areas of mortality and recoverable injury remain small across all scenarios (Table 9.11). 

Table 9.11 variation in SEL impact extent with varying conversion factors 

 Area (km2) 

Model 

Parameter 

Pin Pile  

(0.5%)  

Pin Pile   

(1%) 

Monopile 
(0.5%) 

Monopile 

 (1%) 

Mortality  5 12 4 11 

Recoverable Injury 17 45 15 41 

TTS 1729 2686 1647 2573 

 

89 With regard to the impacts to the herring spawning areas, although it is recognised that a 
greater extent of the defined spawning area is affected with the alternate modelling 
approach, it is considered that the significance of this assessment also does not change as the 
locations of highest use in the northerly areas of the defined spawning ground is still out with 
the predicted impact area.   

90 For all other species included within the assessment, again it is recognised that a greater area 
of spawning and/or nursery grounds will be affected with the alternative modelling approach, 
however the extent of these impacted areas are still considered negligible in terms of the total 
area available to species.  

91 In summary, if the alternate modelling with a 1% conversion factor were to be used in the 
consideration of impacts, it is considered that the assessment of significance would not 
change from that set out above. 
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Figure 9.8: Variation in SEL Impact Areas with Changing Conversion Factor 
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 Cumulative Impact Assessment (CIA) 

92 As agreed through the Scoping process, the projects considered within this cumulative 
assessment are only the other offshore wind farms located in the Firth of Forth and Tay area, 
namely: 

• Neart na Gaoithe; and  

• Seagreen (Alpha and Bravo).  

93 For both projects, the worst case is considered to be the existing consented developments 
due to the larger number of turbines included which result in a greater duration of impact.  

Neart na Gaoithe 

94 The construction of Neart na Gaoithe is currently programmed to be between 2020 and 2022 
(Mainstream, 2017). A maximum of 125 turbines with two Offshore Substation Platforms 
(OSPs) are proposed (with maximum of 4 piles per turbine with a hammer energy of 1635 kJ).  

Seagreen 

95 Construction work at the Seagreen projects is programmed to start in 2022 (Seagreen, 2017). 
A maximum of 75 turbines at each project (Alpha and Bravo) with up to five OSP’s in total are 
proposed (with maximum of 4 piles per turbine and a total of 72 piles for all OSP’s with a 
hammer energy of 1450 kJ). 

9.11.1 Effects of Construction 

Barrier effects, disturbance, or physical injury associated with construction noise 

96 The following impact areas are considered as the worst case scenario for cumulative impacts 
of pin piling noise (defined as six piles at two locations per development in 24 hours) assessed 
against the Popper et al. (2014) criteria for hearing specialist fish: 

• Mortality and mortal injury (207 decibel (dB)): 7.89 km2 

• Recoverable injury (203 dB): 29.22 km2 

• TTS (186 dB): 3,588.26 km2  

97 For monopiles, the cumulative impact areas are reduced slightly due to the reduction in total 
energy needed for monopile installation: 

• Mortality and mortal injury: 7.38 km2 

• Recoverable injury: 27.64 km2 

• TTS: 3,535.37 km2 

98 The construction periods of the three developments have the potential for some overlap 
based on current construction timelines.  
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Herring 

99 The areas affected at a level deemed able to cause mortal or injurious effects to herring are 
small across all developments (Figures 9.9 and 9.10), with mortal effects only becoming 
apparent after three successive piles (pin piles only). This delay to the onset of mortality 
effects, and the planned soft start procedure, is likely to reduce mortality effects through fish 
leaving the affected area in this time period.  

100 The cumulative impacts of noise contours from the three developments for both pin pile and 
monopile options result in an increased area of disturbance (TTS) compared to the 
Development alone. Due to the project locations, this increased area of disturbance is 
predominantly focussed to the south and east of the Development Area.  

101 The TTS contour for cumulative piling operations overlaps with the herring spawning grounds 
to a maximum area of 465.75 km2. Spawning activity is not however uniformly distributed 
across the spawning ground with the data collected as part of the IHLS, along with commercial 
catch data indicating that the highest intensity of spawning activity falls outside the TTS noise 
contour in the northerly part of the spawning ground (Figure 9A.8, Appendix 9A). In addition, 
as herring are reported to be less sensitive to noise during the spawning season, this 
assessment can be considered to be conservative and actual disturbance effects may be 
reduced (Skaret et al., 2005). 

102 Therefore, although a proportion of the defined spawning area will be affected by the 
cumulative construction of all three developments, the area of affected habitat is not 
considered to represent an impact to key spawning areas.  

103 In contrast to the well-defined spawning grounds (due to the substrate preferences), herring 
nursery grounds are less defined, and are thought to cover a large area of the North Sea (Ellis 
et al., 2012). As previously described, only those larvae moving south from the spawning 
grounds off the Aberdeenshire coast to nursery grounds along the east coast of the UK have 
the potential to be affected by the three developments.  

104 However, the development of sensory hearing organs occurs in late stage larvae and so 
impacts on the larval population from piling noise will be limited, and comparable to the 
(scoped-out) non-hearing specialist species. The area of sea affected by increased levels of 
noise represents a small proportion of the area utilised by the larvae, and as such no 
measurable effect on the herring spawning population is predicted as a result of impacts of 
piling noise on herring larvae. 

105 In summary, although a small area of the defined spawning grounds will be affected by piling 
noise cumulatively from the developments, the area predicted to be affected is not thought 
to represent key spawning habitat as larval and adult abundances in the area are consistently 
low to absent. Therefore, no loss of key habitat (or barrier to migration to it) is predicted. 
Interaction with herring larvae is considered a possibility due to the southerly direction of 
travel of this life stage, however only limited effects of piling noise are predicted due to the 
early life stages present, and the area affected represents a negligible fraction of the total 
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area of sea through which the larvae pass (also see above information on likelihood of non-
auditory injury – section 9.10.1). As such, it is considered that the effect on herring will be of 
low magnitude and therefore is not considered significant for the purposes of this assessment. 
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Figure 9.9: Cumulative SEL interaction with herring spawning grounds – pin piles 
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Figure 9.10: Cumulative SEL interaction with herring spawning grounds – monopiles 
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Sprat 

106 The areas affected at a level deemed able to cause mortal or injurious effects are small across 
all developments, with mortal effects only becoming apparent after three successive piles (pin 
piles only). This delay to the onset of mortality effects, and the planned soft start procedure, 
is likely to reduce mortality effects through fish leaving the affected area in this time period.  

107 The TTS cumulative noise contours interact with both spawning and nursery grounds for sprat. 
As both the spawning and nursery grounds are widespread within the North Sea (and around 
the UK) it is considered that the cumulative noise impacts will affect a negligible proportion 
of the overall area available. The magnitude is therefore considered to be negligible, and the 
cumulative effect of ‘Barrier effects, disturbance, or physical injury associated with 
construction noise’ on sprat is not deemed to be significant. 

Cod 

108 The areas affected at a level deemed able to cause mortal or injurious effects are small across 
all developments, with mortal effects only becoming apparent after three successive piles (pin 
piles only). This delay to the onset of mortality effects, and the planned soft start procedure, 
is likely to reduce mortality effects through fish leaving the affected area in this time period.  

109 Although it is recognised that limited spawning could occur across the Development Area, the 
closest defined spawning area (Coull et al., 1998) to the Forth and Tay projects is to the North 
East. Although there is some interaction with this spawning area with the influence of the TTS 
cumulative noise contours, the overlap is very small (Coull et al., 1998). The TTS cumulative 
noise contours also interact with cod nursery grounds; Ellis et al. (2012) identified high 
intensity nursery areas extending from Aberdeen to the Humber with lower intensity nursery 
grounds throughout the North Sea. Due to the interaction of the cumulative noise contours 
with high intensity nursery areas and the small overlap with defined spawning areas, the 
magnitude is deemed to be low.  

110 The cumulative impact of ‘Barrier effects, disturbance, or physical injury associated with 
construction noise’ on cod is therefore not deemed to be significant. 

Shad 

111 Shad (both twaite and allis) spawn in fresh water with no known spawning populations in 
Scottish east coast rivers. As a result, it can be concluded that there will be no impact on shad 
from the cumulative impact of ‘Barrier effects, disturbance, or physical injury associated with 
construction noise’. 

Summary of Significance of Cumulative Impact 

112 Overall, the areas affected at a level deemed able to cause mortal or injurious effects to 
hearing specialist fish are very small. Although not included in the modelling due to 
uncertainty in fish behaviours, the planned soft start procedure is also likely to reduce 
mortality effects through fish leaving the affected area in this time period. 
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113 Some interaction with spawning and nursery habitats is expected, however such interactions 
are considered to not affect key areas of these habitats, or to affect such a small proportion 
that any effects are not considered significant.  

114 Therefore, the cumulative effect of ‘Barrier effects, disturbance, or physical injury associated 
with construction noise’ on hearing specialists is not deemed to represent a significant effect 
for the purposes of this assessment due to the small areas over which individuals will be 
affected at mortal and recoverable injury levels, and the limited interaction with available or 
key spawning and nursery habitats. 

115 Furthermore, considering the small increases in impacted areas observed in the site based 
assessment when altering the conversion factor in the noise model to 1%, it is considered that 
no changes to the assessment of significance would arise should a 1% conversion factor be 
applied cumulatively.  

 Impact Interactions 

116 Potential impact interactions have been considered with both commercial fisheries, marine 
mammals and ornithological interests, whereby any impacts on natural fish could potentially 
influence availability of resource. 

117 The impact assessment for natural fish solely focussed on hearing specialist (herring, sprat, 
cod and shad), as it was agreed that there would be no significant effect on any other species 
resulting from the Development. The impact assessment associated with hearing specialists 
has shown a non-significant effect for all of these species, and therefore any changes to fish 
ecology, or changes in spatial and temporal patterns, that may influence either commercial 
fishery, marine mammals ornithological interests is limited and therefore highly unlikely to 
lead to any significant interaction.  

 Additional Mitigation 

118 No additional mitigation, over and above the embedded mitigation, is required as no 
significant impacts have been identified throughout this assessment. 

 Conclusion and Residual Effects 

119 In line with the agreed scope of assessment, the impacts on hearing specialists from piling 
during the construction of the wind farms has been assessed.  With the use of embedded 
mitigation the effect on all species is considered not significant, as shown in Table 9.12 below.   
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Summary of Effects of Operation and Maintenance, Development Area  

Table 9.12 Impacts on natural fish  

Impact Receptor Sensitivity of 
the Receptor 

Magnitude of 
Impact 

Significance of 
Effect 

Barrier effects, 
disturbance, or 
physical injury 
associated with 
construction 
noise. 

Herring Moderate Low Not significant 

Sprat Moderate Negligible Not significant 

Cod Moderate Negligible Not significant 

Shad Moderate No impact Not significant 

 

9.14.1 Cumulative Impacts 

120 The cumulative impacts on hearing specialists from piling have been assessed with both NNG 
and Seagreen, as can be seen in Table 9.13 no significant cumulative effects have been 
assessed.   

Table 9.13 Impacts on natural fish  

Impact Receptor Sensitivity of 
the Receptor 

Magnitude of 
Impact 

Significance of 
Effect 

Barrier effects, 
disturbance, or 
physical injury 
associated with 
construction noise. 

Herring Moderate Low Not significant 

Sprat  Moderate Negligible Not significant 

Cod Moderate Low Not significant 

Shad Moderate No impact Not significant 
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Glossary  

Additional 
mitigation 

Mitigation which is considered after the impact assessment to reduce any 
significant effects 

Cetacean Whale, dolphin or porpoise 

Embedded 
mitigation 

Mitigation which is considered from the outset and included in the impact 
assessment e.g. soft start to pile driving operations 

Geophysical 
survey systems 

Potentially includes, but is not limited to, the following types of equipment: 
sub-bottom profilers (pingers, sparkers, boomers and chirps), Ultra Short 
Baseline (USBL) transceivers/ transducers and transponders/ responders/ 
beacons, scanning sonars and multi beam echo sounders 

Potential 
Biological 
Removal 

The number of individuals that can be removed from a population without 
causing a decline in the population. For grey and harbour seals in Scotland this 
is calculated annually by the Sea Mammal Research Unit (SMRU) using the 
latest seal counts 

Phocid seal Earless or true seal; member of the family Phocidae 
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Abbreviations and Acronyms 

AA Appropriate Assessment 

ADD Acoustic Deterrent Device 

ASCOBANS Agreement on the Conservation of Small Cetaceans of the Baltic, North East Atlantic, 
Irish and North Seas 

CIA Cumulative Impact Assessment 

CMS Construction Method Statement 

C-POD Chelonia POrpoise Detector 

EIA Environmental Impact Assessment 

EMP Environmental Management Plan 

EPS European Protected Species 

ES Environmental Statement 

F31 Noise modelling location 3 at Inch Cape 

F4 Noise modelling location 4 at Inch Cape 

FCS Favourable Conservation Status 

FTOWDG Forth and Tay Offshore Wind Developers Group 

HRA Habitats Regulations Appraisal 

IAMMWG Inter-Agency Marine Mammal Working Group 

ICOL Inch Cape Offshore Limited 

iPCoD Interim Population Consequences of Disturbance 

JNCC Joint Nature Conservation Committee 

ML Most Likely 

MMMU Marine Mammal Management Unit 

MMPP Marine Mammal Protection Plan 

MORL Moray Offshore Renewables Limited 

MS-LOT Marine Scotland Licensing Operations Team 

                                                           
1 The nomenclature for the naming of the noise modelling locations for the Development was assigned during the 
assessment process for the 2013 Inch Cape ES (ICOL, 2013), and has been maintained for clarity during this assessment. F1 
and F2 were located within the NnG OWF, and are not referred to specifically within this assessment. 
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MSS Marine Scotland Science 

MU Management Unit 

NnG Neart na Gaoithe 

NOAA National Oceanic and Atmospheric Administration 

OfTW Offshore Transmission Works 

OSP Offshore Substation Platform 

OSPAR Oslo and Paris (Conventions) 

OWF Offshore Wind Farm 

PBR Potential Biological Removal 

Photo-ID Photo-identification 

PTS Permanent Threshold Shift 

SAC Special Area of Conservation 

SCANS Small Cetaceans in European Atlantic waters and the North Sea 

SCOS Special Committee on Seals 

SEL Sound Exposure Level 

SMRU Sea Mammal Research Unit 

SNCB Statutory Nature Conservation Body 

SNH Scottish Natural Heritage 

SPL Sound Pressure Level 

USBL Ultra Short Baseline 

WC Worst Case 

WDC Whale and Dolphin Conservation 

WTG Wind Turbine Generator 
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10 Marine Mammals 

 Introduction 

1 This chapter presents the assessment of potential impacts on marine mammals predicted to 
arise from the Inch Cape Wind Farm and associated Offshore Transmission Works (OfTW) (the 
Development) within the Firths of Forth and Tay.  

2 The following appendices should be read in conjunction with this chapter, the introductory 
chapters (1-8) and the marine mammals section of Inch Cape Wind Farm and Offshore 
Transmission Work Habitats Regulations Appraisal (HRA): 

• Appendix 9B: Underwater Noise Modelling; 

• Appendix 10A: Assessment of Population Level Effects on Bottlenose Dolphins using iPCoD; 
and 

• Appendix 10B: Underwater Noise Modelling using a 1% Conversion Factor. 

 Consultation 

3 Table 10.1 below provides a summary of the responses to the Offshore Scoping Report 
(Scoping Opinion) that are pertinent to marine mammals, and of subsequent marine mammal 
workshops and other consultations. These have been taken into consideration in the 
completion of this assessment, with all points being addressed. 

4 Following submission of the Offshore Scoping Report (ICOL, 2017), a marine mammals scoping 
meeting was held on 26 May 2017 and a workshop (to discuss the baseline and impact 
assessment methodology further) was held on 27 July 2017. A second workshop to discuss the 
initial outputs of the noise modelling and impact assessment was held on 07 December 2017. 
Representatives from Marine Scotland Licensing Operations Team (MS-LOT), Marine Scotland 
Science (MSS), Scottish Natural Heritage (SNH) and Whale and Dolphin Conservation (WDC) 
attended. The outcomes of these discussions have also been summarised in Table 10.1 below. 

Table 10.1: Consultation responses and actions 

Consultees Consultation Response ICOL’s Response 
Scottish 
Ministers 

The consent granted for the Original 
Development had an operational period of 
25 years, the Revised Development is 
proposed to be 50 years. On the basis of 
expert opinion received, the Scottish 
Ministers consider that, in the majority of 
cases, the Original Development 
Environmental Statement (ES) assessment 
of the effects of a 25 year consent duration 
is likely to be acceptable. However, the 
Scottish Ministers are aware that there are 
inherent uncertainties of modelling 
population effects which increase with time, 
and it may not be possible to have 

As per MS-LOT’s advice (received 
15/03/2018), the duration (model run 
period) of the iPCoD modelling was 25 
years. No additional effects (of PTS/ 
displacement as a result of pile 
driving) are anticipated beyond the 25 
year period over which the 
simulations were run. 
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Consultees Consultation Response ICOL’s Response 
confidence in predicted impacts over a 50 
year period for some receptors e.g. marine 
mammals. 
Inch Cape Offshore Limited (ICOL) is advised 
to identify and, if possible, quantify, the 
uncertainties associated with modelling 
population effects over different timescales. 

Scottish 
Ministers 

The Scottish Ministers agree that bottlenose 
dolphin, harbour seal, grey seal, harbour 
porpoise, minke whale and white beaked 
dolphin should be included in the 
Environmental Impact Assessment (EIA). 

The assessment has been conducted 
on these species (see Section 10.6.5). 

Scottish 
Ministers 

The Scottish Ministers agree that there is 
connectivity between the project and: 
• The Moray Firth Special Area of 

Conservation (SAC) for bottlenose 
dolphins; 

• The Firth of Tay and Eden Estuary SAC 
for harbour seals; 

• The Isle of May SAC for grey seals; and 
• The Berwickshire and North 

Northumberland Coast SAC for grey 
seals. 

These species and sites should be included 
in the (HRA. 

The assessment has been conducted 
on these sites (see Section 10.6.2). 

Scottish 
Ministers 

The Scottish Ministers agree that the 
existing baseline and proposed updates are 
appropriate. ICOL should take into account 
the other sources of data discussed at the 
stakeholder meeting (the Chelonia POrpoise 
Detector (C-POD2) data from the MSS 
funded survey of the east coast of Scotland, 
the Sea Mammal Research Unit (SMRU) 
photo-identification (Photo-ID) project - 
which could be used for assessing the 
proportion of bottlenose dolphin from the 
Moray Firth SAC which can be expected to 
be utilising the Firth of Tay at any one time) 
and ensure that the information they are 
using is the most up to date. 

The data suggested (MSS C-POD data 
and University of Aberdeen/ SMRU 
Photo-ID data) were interrogated and 
options for their inclusion were 
discussed at the first marine mammals 
workshop held on 27 July 2017. The 
bottlenose dolphin baseline has been 
updated accordingly and is described 
in Section 10.6. 

Scottish 
Ministers 

Cetaceans – reference populations and 
distributions 
The Scottish Ministers agree that: 
• The Inter-Agency Marine Mammal 

Working Group (IAMMWG) (2015) 
figures for the cetacean reference 
populations (bottlenose dolphin – 
Coastal East Scotland, harbour porpoise 
– North Sea, minke whale and white-

The IAMMWG (2015) Marine Mammal 
Management Unit (MMMU) 
abundance estimates (Table 10.8) 
have been used as reference 
populations for the cetacean species 
(see Section 10.6.6). 
The SCANS-III Block R (the SCANS 
survey area which covers the 
Development and surrounding area) 

                                                           
2 A device deployed at sea which uses digital waveform characterisation to select cetacean clicks and log the 
time, centre frequency, SPL, duration and bandwidth of each click. 
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beaked dolphin – Celtic and Greater 
North Seas) and the additional 
references suggested SNH (Cheney et 
al., 2013) should be used; 

• If available, the Small Cetaceans in 
European Atlantic waters and the North 
Sea (SCANS) III surveys should be used 
for abundance estimates as these are 
the most up to date, if not available 
then the IAMMWG (2015) guidance 
should be used; 

• The most up to date SCANS III survey 
results for block R should be used to 
provide a regional abundance estimate 
for use within the assessment; and 

• Distribution data on harbour porpoise, 
minke whale and white-beaked dolphin 
can be taken from the Original 
Development ES, unless other more 
recently published data are available. 

abundance and density estimates 
(Hammond et al., 2017) have been 
presented in Table 10.8 in order to 
provide additional information 
regarding cetacean reference 
populations. 
Distribution data (density surfaces) for 
minke whale (Figure 10.5), white-
beaked dolphin (Figure 10.7) and 
harbour porpoise (Figure 10.8) were 
taken from the 2013 Inch Cape ES 
(ICOL, 2013); see Section 10.6.6. 

MSS, SNH Bottlenose dolphin distribution 
During the workshop on 27th July 2017 an 
approach was agreed which provided an 
updated version of the distribution used in 
the original ES. The text of the notes from 
the workshop states: “Agreement reached 
to assume, as per the assessment for the 
Original Development, the reference 
bottlenose dolphin population (195 
individuals) should be split 50:50 between 
the east coast and the Moray Firth, and that 
98 dolphins would be present at the time of 
piling activities off the east coast. 
Agreement reached that the 98 individuals 
assumed to be present off the east coast 
should be spread evenly across the area 
inside the 20 m depth contour as defined in 
the Original Development EIA, excluding 
areas in the Forth and Inner Tay where 
bottlenose dolphin are known not to be 
present. These 98 animals will be spread 
evenly across the remaining grid cells 
(thereby increasing the density per grid 
cell).” 

The bottlenose dolphin density 
surface (Figure 10.2) has been 
updated in line with discussions 
during consultation (see Paragraph 
26). 

Scottish 
Ministers 

Seals – reference populations and 
distributions 
The Scottish Ministers agree that: 
• The Special Committee on Seals (SCOS) 

east coast seal management unit (MU) 
and population estimates (ideally for 
2016 (SCOS 2017) but alternatively for 
2015 (SCOS, 2016)) are used (and taken 

SMRU-derived multipliers have been 
used to convert the most recent 
August counts of seals in the East 
Scotland MU (3,812 grey seals and 
368 harbour seals; Duck et al., 2017) 
to reference populations (see Section 
10.6.6). 
For the seal density surfaces (Figure 
10.9 and Figure 10.10), the usage 
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Consultees Consultation Response ICOL’s Response 
as equivalent of the SAC populations); 
and 

• The seal usage maps produced by 
SMRU are used for distribution data on 
both species. 

maps produced by SMRU in 2017 
(SMRU and Marine Scotland, 2017) 
have been used; see Section 10.6.6. 

Scottish 
Ministers, 
MSS 

The Scottish Ministers agree that the EIA 
should focus on disturbance from increased 
noise (geophysical survey systems) and 
disturbance/ permanent threshold shift 
(PTS) from piling. 
MSS agree it would be helpful to include 
geophysical surveys in EIA Report although 
they note that it may be necessary to 
undertake geophysical surveys prior to a 
licence or consent being granted e.g. to 
inform consideration of such a licence or 
consent. There is therefore potential for 
geophysical surveys to be considered as 
part of a stand alone process. 

Geophysical surveys were carried out 
prior to this application, with 
appropriate EPS licences gained. 
However, further geophysical surveys 
may be required as the development 
progresses. The potential effects 
resulting from the use of geophysical 
survey systems have been assessed in 
Section 10.8.1. 

Scottish 
Ministers, 
MSS, SNH 

The Scottish Ministers consider that the 
following should be used for the 
underwater noise modelling and 
assessment: 
• Both instantaneous and cumulative PTS 

should be presented3, modelled for 
each of the species noted above. ICOL 
should provide the total number of 
individuals from each species that may 
suffer PTS and the number that may be 
displaced through disturbance; 

• Swim speeds as outlined by SNH (2016) 
should be used along with information 
provided by SMRU in relation to 
bottlenose dolphin swim speeds (which 
can be used as a proxy for white 
beaked dolphin); 

• Fleeing should be considered to begin 
from the start of acoustic deterrent 
device (ADD) use i.e. 20 minutes before 
piling starts, and the PTS impacts from 
ADDs do not need to be considered as 
the ADDs will not be sufficiently loud to 
cause PTS for the period of time that 
they will be used for; 

• PTS thresholds from both Southall et al. 
(2007) and the National Oceanic and 
Atmospheric Administration (NOAA) 
(2016) should be presented (to allow 
comparability with the Original 
Development ES (which used Southall 

Both instantaneous and cumulative 
PTS contours were modelled (see 
Section 10.7 and Section 10.8). 
The extent of the instantaneous PTS 
contours was initially used to inform 
the mitigation methods i.e. the 
distance out to which animals need to 
be displaced (by the ADD) prior to 
commencement of the pile driving 
soft start – and therefore the length 
of time the ADD needs to be used for. 
Subsequent work (see Section 10.5.2), 
however, revealed that the risk of 
infringement of EPS legislation was 
trivial, and that the areas of potential 
cumulative PTS effect were only 
slightly larger, without use of an ADD. 
Therefore, there is no need to use an 
ADD prior to soft start pile driving. 
Species-specific swim speeds (taken 
from SNH (2016) and Bailey and 
Thompson (2006)) were used (see 
Paragraph 34). 
Fleeing was considered to begin from 
the start of soft start pile driving (see 
Paragraph 40). 
The Southall et al. (2007) contours 
were used when undertaking the 
assessment (see Section 10.7.1 and 
Section 10.8.1). However the NOAA 
(2016) noise impact contours were 

                                                           
3 The instantaneous PTS threshold will inform the mitigation methods, while the cumulative PTS threshold informs any 
required assessment of population consequences (SNH Response). 
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et al. (2007)) but takes into account 
that the NOAA criteria are the most up 
to date scientific information); 

• A dose response curve should be used 
to determine the proportion of animals 
likely to be disturbed sufficiently to 
displace them by piling noise. ICOL 
should take into account the concerns 
noted above about the use of the Horns 
Rev II and make use of other relevant 
data as noted above. 

also used and the number of 
individuals with the potential to be 
impacted by PTS onset has also been 
presented for comparison (Table 
10.16 to Table 10.19). 
A dose-response curve derived using 
received noise level and harbour 
porpoise presence data collected by 
the University of Aberdeen in the 
Moray Firth in 2017 (Graham et al., 
2017; Figure 10.14) was used to 
determine the proportion of animals 
present likely to be displaced. 
ICOL has provided estimates of the 
total number of individuals of each 
species estimated to have the 
potential to be exposed to noise levels 
sufficient to induce the onset of PTS 
and displacement (see Section 10.8.1). 

Scottish 
Ministers, 
MSS, SNH 

Species impact assessment 
The Scottish Ministers advise for harbour 
porpoise, minke whale, white beaked 
dolphin, harbour seal and grey seal that 
further assessment is only carried out if the 
effects of the Revised Development are 
found to be greater than those assessed for 
the Original Development. The Scottish 
Ministers request that, where necessary, 
the information is provided in a form that 
means it can be used for the European 
Protected Species (EPS) process4 or, where 
needed, to inform the Appropriate 
Assessment (AA) as part of an HRA. 

The effects of the Development were 
found to be lesser than those 
estimated for the assessment to 
inform the 2013 Inch Cape ES (ICOL, 
2013; see Section 10.8.1) – therefore 
no further assessment (i.e. population 
level modelling) was carried out for 
minke whale, white-beaked dolphin, 
harbour porpoise, grey seal and 
harbour seal. 
The information has been provided in 
a form that means it can be used for 
the EPS process (numbers of 
individuals which have the potential 
to be impacted; see Section 10.8.1) 
and has been used to draft a Shadow 
AA (see the HRA Report). 

Scottish 
Ministers, 
MSS 

Species impact assessment 
The Scottish Ministers advise that, for 
bottlenose dolphin, an assessment of the 
impacts of the Revised Development alone 
on the East Scotland MU population as well 
as cumulatively with other developments 
that may impact on the same population is 
required. ICOL should ensure that the 
information provided can be used for an AA 
in relation to the Moray Firth SAC. 

A quantitative assessment of the 
potential for population level effects 
has been conducted for bottlenose 
dolphins (see Section 10.8.1 for the 
Inch Cape only assessment and 
Section 10.11.1 for the cumulative 
assessment). The best estimate of the 
abundance of the population which 
uses the Moray Firth SAC (Cheney et 
al., 2013) has been used therefore this 
information can be used for an AA in 
relation to the Moray Firth SAC. 

                                                           
4 SNH advises referring to the joint Statutory Nature Conservation Body (SNCB) guidance to determine the reference 
populations against which to judge FCS. 
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Scottish 
Ministers, 
MSS 

Population level assessment 
The Scottish Ministers advise that the iPCoD 
framework is used for species where 
population level impact assessments are 
undertaken. The Scottish Ministers request 
that a comprehensive list of the parameters 
input and other relevant information to 
allow MSS to be able to replicate the 
analysis is provided. As a minimum this 
must include: 
• The piling schedule; 
• The demographic parameters; 
• Starting population size; 
• Copy of the code used to run the 

model; 
• Any quality assurance/ quality control 

outputs that the software produces. 
The Scottish Ministers advise that the 
results of the assessment using iPCoD 
should be presented using the metrics 
provided in the MSS guidance note 
(Appendix V of the marine mammal Scoping 
Opinion). 

As advised, the iPCoD framework has 
been used to assess population level 
impacts on bottlenose dolphins to 
inform the AA (see Sections 10.8.1, 
10.11.1 and the HRA Report). 
A comprehensive list of the 
parameters input and other relevant 
information is given in Appendix 10A. 
This information (input parameter 
values) is also available as an Excel 
spreadsheet if required. 
As advised, the results of the iPCoD 
assessment have been presented 
using the metrics provided in the MSS 
guidance note (Appendix V of the 
marine mammal Scoping Opinion). 

Scottish 
Ministers, 
MSS 

Mitigation 
The Scottish Ministers agree that the 
embedded mitigation and the consent 
conditions of the Original Development are 
appropriate to the potential impact from 
the Revised Development. There may be a 
need for further mitigation and associated 
consent conditions if the increased hammer 
energy is assessed to have a greater effect 
than the Original Development. 
The Scottish Ministers advise that ICOL 
consider including the use of ADDs as a 
mitigation after undertaking the initial 
assessment. This would provide evidence by 
which to judge the efficacy of the proposed 
mitigation. 

The increased hammer energy was 
not assessed to have a greater effect 
than the assessment to inform the 
2013 Inch Cape ES (ICOL, 2013; see 
Section 10.8.1). 
ICOL does not plan to use an ADD as 
mitigation (see Section 10.5.2). 

Scottish 
Ministers 

Cumulative impacts 
The Scottish Ministers agree that the 
cumulative impacts on marine mammals, 
with the exception of disturbance from 
increased noise (geophysical survey 
systems) and disturbance/ PTS from piling, 
should be scoped out of the EIA for the 
Revised Development. 

Only the potential for underwater 
noise impacts has been included in 
the (qualitative) cumulative impact 
assessment (CIA) (see Section 10.11). 

Scottish 
Ministers, 
MSS, SNH 

With the addition of the Aberdeen Harbour 
Expansion project, MSS agree with the list 
of projects to be included within the CIA 
that is provided in the Offshore Scoping 
Report. 

All CIA projects listed in the Scoping 
Opinion and 15/03/2018 e-mail from 
MS-LOT have been included (see 
Section 10.11). 
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WDC Attended scoping meeting and marine 

mammal workshops but no formal written 
responses have been provided. 

ICOL has drafted this chapter (marine 
mammals) of the EIA Report in line 
with the agreements reached at the 
various meetings and workshops and 
therefore assumes that WDC is 
content with the approach taken. 

WDC During the first marine mammals workshop 
(27 July 2017), WDC stated that it does not 
support the use of an ADD as mitigation due 
to the introduction of additional noise into 
the marine environment. 

This standpoint was noted in the 
minutes of the meeting as requested 
by WDC. No viable alternative was 
identified. 
However, ICOL does not plan to use 
an ADD as mitigation (see Section 
10.5.2). 

SNH Population consequences 
ICOL suggest a further workshop to discuss 
the initial noise modelling outputs once 
these are available. Again we welcome this 
and are happy to participate. We think it 
should be possible to review these outputs 
for the revised proposal and broadly 
compare them against those for the original 
application. Despite differences in 
methodology, each form of underwater 
noise modelling should give the predicted 
number of animals suffering hearing loss 
(PTS) and the predicted number of animals 
disturbed. So a broad comparison should be 
possible. 
This will inform whether or not the revised 
predictions are any worse than those 
previously assessed. If not, we will not 
require any further consideration of 
population consequences – these were 
already assessed as acceptable for the 
consented development. However, in the 
meantime, we have no issues if Inch Cape 
wish to further develop their approach to 
population modelling, on the contingency 
that it may be required if the piling impacts 
prove greater than what was previously 
assessed. 

Second marine mammal workshop (to 
discuss the initial outputs of the noise 
modelling and impact assessment) 
held on 07 December 2017. 

SNH Cumulative impacts 
Any requirements for CIA can be discussed 
at the second workshop proposed by Inch 
Cape. This will only be necessary if the piling 
(underwater noise) impacts are greater 
than previously assessed. However, in the 
meantime, we have no issues if Inch Cape 
wish to further develop their approach to 
address cumulative impacts. As a first step, 
we recommend they review the available 
marine mammals assessment for Aberdeen 
Harbour expansion works. 

A qualitative construction CIA has 
been undertaken for minke whale, 
white-beaked dolphin, harbour 
porpoise, grey seal and harbour seal 
(see Section 10.11) as agreed at the 
second marine mammals workshop. 
Population level modelling was 
undertaken for bottlenose dolphin 
using the interim PCoD framework 
(see Section 10.11.1). 
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MS-LOT, 
SNH, MSS 

Advice on marine mammal assessment 
following second workshop (e-mail dated 
21 December 2017) 
Noise thresholds: SNH and MSS agree that 
both NOAA and Southall thresholds should 
be presented in the EIA report. Therefore 
Scottish Ministers advise that this should be 
done. 
Fleeing distance: SNH and MSS both advise 
use of a fleeing animal model using a 25km 
fleeing distance. This fleeing distance is 
based on JNCC guidance. During the 
workshop held on 7 December, Inch Cape 
suggested a possible refinement using a 6.8 
km fleeing distance. While draft outputs 
have been presented in this regard, SNH 
and MSS do not require this information to 
be submitted in the EIA report. Scottish 
Ministers advise that a 25 km fleeing 
distance should be used in the modelling. 
Population modelling & CIA: SNH have 
advised that they are content with the 
approach to noise modelling that Inch Cape 
provided at the workshop on 7 December, 
followed up with the post-workshop 
discussion document. 
SNH have advised that for the new 
application, all of Inch Cape’s estimates of 
PTS (NOAA and Southall) and displacement 
are significantly less than those for the 
consented scheme, and predicted PTS is 
zero for all species. Having reviewed these 
predicted noise impacts SNH confirm that 
they are within the already consented 
predicted effects and therefore SNH advise 
that no further population modelling is 
required for any marine mammal species. 
SNH have advised that they are happy for 
Inch Cape to undertake a qualitative 
discussion of cumulative impacts and 
suggested that this could be informed by 
outputs from the population modelling in 
the HRA for the consented schemes. 
MSS agree that for minke whales, harbour 
porpoises, white-beaked dolphins, harbour 
seals and grey seals that population 
modelling is not required, and a qualitative 
cumulative assessment will be appropriate. 

Cumulative PTS effect zones (animals 
fleeing to 25 km) were modelled using 
both the Southall and the NOAA 
criteria). 
A qualitative cumulative assessment 
was undertaken for minke whale, 
white-beaked dolphin, harbour 
porpoise, grey seal and harbour seal. 
Population level modelling was 
undertaken for bottlenose dolphin for 
Inch Cape only (see Section 10.8.1) 
and cumulative (see Section 10.11.1) 
using the interim PCoD framework. 

 With respect to bottlenose dolphins and the 
Moray Firth SAC, while MSS agree that the 
effects from the Inch Cape project are 
considerably reduced compared with the 
original application, and alone, would not 
warrant population modelling, MSS 
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consider that a cumulative assessment to 
inform the HRA process will be more fully 
informed if population modelling is 
undertaken. MSS note that SNH suggest 
that a qualitative assessment can be 
undertaken by comparing the level of 
effects modelled in work to support the 
previous HRAs that have found the effects 
to the population to be acceptable, 
including for other projects that have been 
licensed or consented in the period 
between the previous wind farm consents 
being issued and the current time. MSS 
advise that previous cumulative effects 
modelling at the population level has been 
undertaken in a Vortex PVA framework. 
Although the best available at the time, this 
has been superseded by the interim 
Population Consequences of Disturbance 
(iPCoD) modelling framework. Additionally, 
iPCoD was referred to in the scoping 
opinion. 
For these reasons, MSS recommends that 
population modelling using iPCoD, and 
including cumulative scenarios, is 
undertaken for bottlenose dolphins. 
Scottish Ministers advise that population 
modelling (using iPCOD) should be 
undertaken for bottlenose dolphin for Inch 
Cape alone and in-combination with the 
other Forth and Tay and Moray Firth 
offshore wind farms (OWFs) Although no 
animals are predicted to be at risk from PTS, 
some are at risk form disturbance, and 
Scottish Ministers consider that it will be 
important to understand the population 
consequences of this using the current 
methods in order to inform the AA, 
particularly from an in-combination 
perspective. This is consistent with the 
advice provided in the scoping opinion. 

MS-LOT Clarification on the use of iPCoD (e-mail 
dated 07 February 2018) 
The preferred option is for the developers 
to pass information between each other 
and come to an agreed set of scenarios for 
cumulative modelling. Where the required 
information is available, we would 
recommend that it is used. However, we are 
aware that this may not be possible in the 
timelines required. 
In the absence of specific and updated 
information (numbers of animals likely to 
be exposed to disturbance and PTS), a 

It was not possible for the information 
required for the cumulative modelling 
to be made available in the timelines 
required. Therefore ICOL collated 
information from the previous 
consents as advised. ICOL also made 
some assumptions where information 
was lacking, and asked MS-LOT to 
confirm whether the proposed 
approach and parameters (see Table 
10.13) were acceptable. 
Moray West was considered 
qualitatively using details from the 
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relatively complete cumulative assessment 
could be done with the information from 
the previous consents. Numbers of animals 
experiencing disturbance or PTS could be 
taken from the AA for Aberdeen harbour, 
which includes an appendix detailing the 
scenarios used. The timelines for work will 
have to be updated, and we would 
recommend using the schedules estimated 
in the scoping reports for each of the 
developments, unless further information is 
available directly from other developers. 
To note, the Aberdeen Harbour AA does not 
include Moray West, which it may be more 
appropriate to consider qualitatively if 
detailed information is not available. 

Moray West scoping report (see Table 
10.31). 

MS-LOT New information from the response to 
ICOL’s proposed approach for undertaking 
cumulative population modelling (for 
bottlenose dolphins) using iPCoD (e-mail 
dated 15 March 2018) 
SAC/ MU/ starting population for iPCoD = 
195 animals (Cheney et al., 2013). 
Run modelling from 2017 for 25 years. 
Either (1) model 15 minutes of ADD use for 
the first jacket pile only, and assume that 
animals are stationary during subsequent 
breaks until the jacket installation is 
complete or (2) undertake modelling using a 
different assumption (such as deployment 
of ADD mitigation for each jacket pile). 
CIA: 
NnG and Seagreen Phase 1 may be removed 
from the iPCoD CIA (these developments 
predicted that no bottlenose dolphins 
would experience disturbance or PTS). If 
updated information is available MS-LOT 
would recommend that this is used. 
Any impacts in combination with Aberdeen 
Bay, Hywind, Kincardine and Forthwind 
(two turbine) should be considered 
qualitatively (SNH have previously advised 
that these four wind farms will not give rise 
to any significant levels of bottlenose 
dolphin disturbance). 
AHEP - the number of animals that could be 
disturbed by blasting at AHEP could be up 
to 53, which is all of the animals thought to 
use the area between Aberdeen and 
Stonehaven. No animals were considered to 
be exposed to noise levels sufficient to 
cause PTS. Impact piling does not need to 
be included in the assessment since AHEP 

The cumulative population modelling 
(for bottlenose dolphins) was carried 
out as agreed with MS-LOT. 
Updated information (from the March 
2018 EIA Report for the Revised 
Design Neart na Gaoithe (NnG) OWF) 
was used for NnG as advised (see 
Table 10.13). 
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have now undertaken to use rotary piling. It 
is our understanding that blasting works 
have yet to commence at the project, but 
are likely to do so in 2018. The level of 
effects modelled in the AA means that 
disturbance of 53 animals leads to the 
removal of 2 calves from the population. 
We are aware that iPCoD will model this in 
a different way, but would suggest that the 
likely scale of effects would be expected to 
be of the same order. 
Three scenarios should be considered: 1. 
baseline, 2. ICOL only, 3. cumulative 
(considering the relevant Forth and Tay 
developments, Moray Firth developments 
and AHEP). Please note the metrics that 
were requested for population estimation 
simulation  

 in the scoping opinion. iPCoD - SMRU 
Consulting’s advice in the iPCOD manual, 
where they recommend that the 
demographic stochasticity remain at 500 
should be followed. 

 

MS-LOT, 
SNH, MSS 

Comments during the Gatecheck process: 

ADDs: In the scoping opinion, Ministers 
advise ICOL not to assess ADDs as 
embedded mitigation, rather to carry out 
the initial assessment without the ADDs and 
then to consider them as mitigation. The 
information provided at Gatecheck does not 
appear to have followed this advice. We 
would require certainty that ADDs would be 
used for this to be the case as our advice 
would change if there is a possibility ADDs 
would not be used. The information 
provided states it is “likely” they will be 
used which is not the level of certainty we 
would suggest for embedded mitigation. 

Additional underwater noise 
modelling was carried out to assess 
the risk of infringement of EPS 
legislation (instantaneous PTS) and 
differences in the PTS contours with 
and without use of an ADD (see 
section 10.5.2). The risk of 
infringement of EPS legislation is 
considered trivial, and areas of 
potential effect from cumulative PTS 
were only slightly larger without use 
of an ADD, i.e. if only soft start pile 
driving is conducted (see Figure 10.1 
and Figure 10.2). These small 
increases in cumulative PTS contours 
made no/ only slight difference(s) to 
the numbers of individuals estimated 
to have the potential to be impacted 
by PTS onset, and no difference to the 
per cent of the reference populations 
(see Table 10.7). 
Therefore there is no need to use an 
ADD prior to soft start pile driving. 
Because the differences in cumulative 
PTS predictions were so small, the full 
suite of modelling described in this 
chapter (and Appendix 9A: Herring 
Spawning Study) has not been 
remodelled in the absence of ADD 
use. The existing modelling is 
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considered to be appropriate for the 
marine mammal assessment. 

Conversion Factor (CF): We have concerns 
regarding the conversion factor used in the 
source model calculation. Our view is that 
the use of 0.5% conversion factor returns 
estimated source levels that are lower than 
expected. We therefore advise that a 
conversion factor of 1% is used in the noise 
model in instead of the 0.5% which has 
been used in the information provided at 
Gatecheck. If the conversion factor of 0.5% 
is preferred, we would need to see full 
justification as to the reasons why the 0.5% 
conversion factor is appropriate for ICOL. 
Our recommendation of 1% follows our 
advice for the BOWL Piling Strategy and will 
improve our ability to compare the 
differences in estimated impacts between 
developments. 

Additional noise modelling using a CF 
of 1 % was carried out in order that 
the effect of any potential differences 
on the assessment for marine 
mammals (which was conducted using 
a CF of 0.5 %) could be assessed (see 
Appendix 10B). 
Although the noise impact contours 
modelled using a CF of 1 % differed 
from those modelled using a CF of 0.5 
%, the findings of the assessment 
remain largely unchanged. 
Therefore, the modelling carried out 
using the 0.5 % CF and described in 
this chapter is considered to be 
appropriate for the marine mammal 
assessment. 

Shape of PTS zones: The predicted 
cumulative PTS zones form unusual shapes. 
We appreciate that bathymetry and 
underwater features will affect the shape of 
the zones, but it would be good to get some 
clarification of why the modelling shows 
such strange patterns. Are these realistic? 
Or are they just an artefact of the model? 

The odd patterns are a consequence 
of the fleeing behaviour assumptions 
agreed during consultation and 
incorporated in the model. For 
example, low frequency cetaceans will 
flee along straight lines as long as they 
are less than 25 km from the source, 
but they will not get into less than 10 
m of water. When they encounter 
shallow water they will change 
direction (attempting to go sideways 
left or right 45 degrees, or 90 degrees 
if 45 is not possible, or even 45 
degrees backwards – so that they do 
not get trapped). Thus their trajectory 
when interacting with shallow water 
can be quite complex and two whales 
starting from two adjacent points 
might end up in rather different 
places – hence the odd alternating 
patterns which can be observed near 
the coast. The pattern of sound 
propagation is also affected by 
bathymetry and sediment type. 
SNH and MSS required further 
explanation regarding the ‘pizza slice’ 
shapes resulting from the modelling. 
This was addressed during a call on 
the 08/08/2018 between MS-LOT, 
MSS, SNH, Natural Power, Cefas and 
ICOL when Cefas provided further 
explanations on the reason behind the 
shapes and how this was 
predominantly in relation to the 
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pattern of the sound propagation. It 
was noted that environmental factors 
(predominantly bathymetry and 
sediment type) coupled with the 
agreed assumptions (e.g. regarding 
fleeing behaviour) resulted in these 
shapes. SNH and MSS were content 
with the explanation provided and it 
was agreed that no further 
information on the matter was 
required and that the explanation 
provided by email to MS-LOT on 
31/07/2018 would be included in the 
gap analysis spreadsheet when the 
application is submitted. 

Cumulative assessment (Seagreen): The 
quantitative cumulative assessment does 
not include Seagreen, as no PTS was 
predicted and a very low disturbance of 
BND in the 2014 consent. We (SNH) seek 
clarification on whether the potential 
impacts from the new 2017 Seagreen 
application, which may be higher due to the 
use of monopiles, have been considered. It 
would be useful to clarify whether this 
assessment was considered and, if scoped 
out, the rationale for that decision. We 
(SNH) agree that the quantitative 
cumulative assessment does not include 
Moray West. 

As agreed during consultation (see 
above in this table - cumulative 
assessment), Seagreen Phase 1 was 
not included in the iPCoD CIA because 
the numbers of animals predicted to 
experience PTS and/ or displacement 
from pile driving noise (including 
installation of monopiles) on the 
Seagreen site were not available to 
ICOL due to the stage Seagreen is at in 
their submission. The numbers were 
requested directly (by e-mail to SSE) 
but were not able to be provided in 
the timelines required. Therefore, as 
advised by MS LOT, MS Science and 
SNH (e-mail dated 15/03/2018 in 
response to ICOL’s ‘proposed 
approach to undertaking cumulative 
population modelling’ letter dated 
19/02/2018), Seagreen Phase 1 was 
removed from the iPCoD CIA on the 
grounds that, with the current best 
information available in the public 
domain, this development predicted 
that no bottlenose dolphins would 
experience disturbance or PTS (this 
information was taken from the AA 
for the Aberdeen Harbour Expansion 
Project (AHEP)). This is supported by 
one of MSS’ Gatecheck comments as 
follows, “MSS acknowledge that the 
Seagreen 2017 application will use 
monopiles and that the potential 
impacts may be higher, however, the 
details of the revised mono-piling is 
not in the public domain and as such 
MSS are content that the cumulative 
assessment has used the current best 
information available, as per the 
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advice provided by MSS to MS-LOT on 
1st March, 2018”. 

Cumulative assessment (Aberdeen Harbour 
Expansion Project (AHEP)): The cumulative 
assessment only includes 6 days of blasting 
at Aberdeen Harbour – this is less than we 
anticipated. It would be useful to 
understand why this blasting schedule has 
been used and how realistic it might be. 

The cumulative level population 
modelling for bottlenose dolphins 
using iPCoD has been re-run using a 
revised blasting schedule for AHEP – 
16 bouts of blasting instead of three 
(see Table 10.13 in Section 10.7.1 and 
Appendix 10A). 

 

 Scope of Assessment 

5 As part of this application Inch Cape Offshore Limited (ICOL) has drawn on the detail presented 
in the Offshore Scoping Report (ICOL, 2017) and subsequent Scoping Opinion from MS-LOT, 
and on the matters discussed during the scoping meeting and marine mammal workshops, to 
agree on those potential impacts that may lead to a significant effect (Table 10.2). Therefore, 
this chapter focusses on those potential impacts on marine mammals that have been agreed 
throughout this process as being necessary to be assessed (Table 10.2). 

6 For clarity, those impacts that have been agreed to be scoped out of the EIA are included in 
Table 10.3 below. For further information reference should be made to the Offshore Scoping 
Report and the Scoping Opinion which can be found on Marine Scotland’s website5.  

Table 10.2: Scope of Assessment covered in this Chapter 

Potential Impact Scope of Assessment Reason 

Construction (& Decommissioning) Phase 

Displacement/PTS 
from piling 

Bottlenose dolphin, 
harbour seal, grey seal, 
harbour porpoise, minke 
whale and white beaked 
dolphin 

Maximum hammer capacity has increased 
due to the increased knowledge in ground 
conditions and availability in hammer 
technology. 

Disturbance from 
increased noise 
from geophysical 
survey systems 

Bottlenose dolphin, 
harbour seal, grey seal, 
harbour porpoise, minke 
whale and white beaked 
dolphin 

Current knowledge has shown that noise 
from some geophysical survey systems used 
during the course of preparatory work for 
cable laying, scour protection installation 
and other ground intrusive works has the 
potential to induce the onset of PTS and/ or 
disturb/ displace animals (depending on the 
frequencies and source levels of the 
equipment used). 

 

Table 10.3: Impacts scoped out of this Chapter 

                                                           
5 At the time of writing these documents can be found here: 
http://www.gov.scot/Topics/marine/Licensing/marine/scoping/ICOLRevised-2017 [Accessed 08/05/2018] 

http://www.gov.scot/Topics/marine/Licensing/marine/scoping/ICOLRevised-2017
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EIA 

Construction (& Decommissioning) Phase 

Disturbance from increased noise (excluding piling and 
noise associated with geophysical survey) 

Agreed by MS-LOT in their Scoping 
Opinion that this potential impact 
does not need to be assessed in the 
EIA as it is unlikely to lead to 
significant effects.  

Collision risk and barrier effect from increased vessel 
movement 

Use of ducted propellers leading to risk of corkscrew 
injury 

Accidental pollution events 

Changes in availability of prey species 

Operation & Maintenance Phase 

Disturbance from increased anthropogenic noise (non-
piling) i.e. operational noise 

Agreed by MS-LOT in their Scoping 
Opinion that this potential impact 
does not need to be assessed in the 
EIA as it is unlikely to lead to 
significant effects.  

Collision risk and barrier effect from increased vessel 
movement 

Use of ducted propellers leading to risk of corkscrew 
injury 

Loss of habitat 

Creation of habitat 

Effects of EMF 

Toxic contamination 

Changes in availability of prey species 

 

 Regulations and Guidance 

7 Marine mammals in waters are protected by the following legislation: 

• The Convention for the Protection of the Marine Environment of the North-East Atlantic 
(Oslo and Paris Conventions (OSPAR)). Since 1972, the OPSAR Convention has worked to 
identify threats to the marine environment through organised programs and measures to 
ensure national action. The OSPAR Convention assesses which species and habitats 
require protection due to being threatened and/or experiencing a decline in population. 
This list includes harbour porpoise. Also contained within the Convention are a series of 
annexes dealing with pollution from anthropogenic sources, including underwater noise 
pollution; 



10   BIOLOGICAL ENVIRONMENT 
Marine Mammals 

INCH CAPE OFFSHORE LIMITED 
www.inchcapewind.com 16 of 98 

Chapter 

• Agreement on the Conservation of Small Cetaceans of the Baltic, North East Atlantic, Irish 
and North Seas 1994 (ASCOBANS). ASCOBANS entered into force in 1994 under the 
auspices of the Convention on Migratory Species (or Bonn Convention), with additional 
areas (the north-east Atlantic and Irish Sea) included in the Convention in 2008. The aim 
of the Convention is to promote cooperation between parties with a view to maintaining 
the Favourable Conservation Status (FCS) of small cetaceans throughout the agreement 
area; 

• Council Directive 92/43/EEC on the Conservation of Natural Habitats and Wild Flora and 
Fauna 1992 (Habitats Directive). The aim is to maintain or restore natural habitats and 
species to a FCS. The Directive introduced a range of measures including the development 
of a network of protected sites for listed habitats (Annex I) and species (Annex II). In 
addition, strict protection is afforded to species (including all cetaceans) listed on Annex 
IV of the Directive with all of these species whose natural range includes UK waters being 
known as European Protected Species (EPS). 

• The Habitats Directive has been transposed into Scottish law in territorial waters (within 
12 nm) with the Conservation (Natural Habitats, &c.) Regulations 1994 (as amended in 
Scotland) and in offshore waters via the Offshore Marine Conservation (Natural Habitats, 
&c.) Regulations 2007; and 

• In relation to seal conservation, the Marine (Scotland) Act 2010 replaces the Conservation 
of Seals Act 1970 in Scottish waters. Under Part 6 of the new Act, it is an offence to kill, 
injure or take a seal at any time of year, except to alleviate suffering or where a licence 
has been issued to do so by Marine Scotland. Under the Act it is also an offence to harass 
seals at haul-out sites. 

8 The following guidance documents have been used in the preparation of this assessment: 

• The protection of marine EPS from injury and disturbance: Guidance for Scottish inshore 
waters (Marine Scotland and SNH, 2014); 

• The protection of marine EPS from injury and disturbance: Guidance for the marine area 
in England and Wales and the UK offshore marine area (JNCC, 2010); 

• Statutory nature conservation agency protocol for minimising the risk of injury to marine 
mammals from piling noise (JNCC, 2010a); and 

• JNCC guidelines for minimising the risk of injury to marine mammals from geophysical 
surveys (JNCC, 2017). 

 Design Envelope and Embedded Mitigation 

10.5.1 Design Envelope 

9 A description of the Wind Farm and OfTW Design Envelope is presented in Chapter 7: 
Description of the Development. Guidance received from Marine Scotland and SNH (in 
meetings) confirmed that a most likely (ML) scenario (for pile driving noise) should be 
considered in the impact assessment for marine mammals, contextualised with a description 
of a worst case (WC) scenario and how frequently WC is likely to be encountered. The 
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geophysical and geotechnical survey campaigns that have been conducted across the 
Development Area have enabled ICOL to develop a ground model of the sediments present. 
This ground model has been utilised in a study into the blow energies that are likely to be 
required to drive pin piles into the sediment to the required depth to secure the foundations. 
The study has revealed that up to 20% of the site may require higher blow energies to drive 
the pin piles to the required depth than within the remaining 80%. Thus the ML blow energy 
profile represents the soft start and ramp up to full power required to drive the pile into the 
sediment across 80% of the site, while the WC represents the increased blow energy required 
to drive the pile within the remaining 20% of the site.  

10 The assessment for the Development has been undertaken upon the WC scenario, with the 
caveat that this situation across the whole site is not credible. The assessment therefore also 
provides the impact assessment for the ML scenario with which to contextualise the more 
likely scale of effects from driving the piles to secure the foundation structures.  

11 Key parameters for the ML and WC scenarios relevant to the marine mammal impact 
assessment (i.e. for pile driving and use of geophysical survey systems) are detailed in Table 
10.4 and Table 10.5 (Development Area – pin piles and monopiles, respectively) and Table 
10.6 (Offshore Export Cable Corridor) below. 

12 The marine mammal assessment is based on two key parameters in the Design Envelope – 
blow energy and ‘foundation installation and associated site preparation’ (duration; see Table 
10.4 and Table 10.5 below). 

13 The parameters (for blow energy and piling duration) assessed in the 2013 Inch Cape ES (ICOL, 
2013) were consented without amendment therefore the previous ES is a complete 
assessment of the consented scheme on marine mammals. 

14 For the Development the parameter for piling duration has reduced from two years (as 
considered in the assessment for the 2013 Inch Cape ES) to up to nine months 6. When 
undertaking population modelling, improvements in assessment methodology have enabled 
these nine months to be refined down to days (76 days for pin piles, 74 days for monopiles; 
see Table 10.13), rather than years, of disturbance as considered in the original modelling 
undertaken for the 2013 Inch Cape ES. The reasons for this are increased understanding of 
return times and the ability to incorporate this into the population level modelling. 

15 The WC blow energy per pile for the Development is increased when compared to the 
assessment for the 2013 Inch Cape ES and is set out in Table 10.4 (pin piles) and Table 10.5 
(monopiles) below. 

Table 10.4: Pin pile scenario definition - Development Area 

                                                           
6 This is an indicative period in the project description and may not be consecutive. It is considered that 76 days within the 
nine month period represents a reasonable WC for the purposes of marine mammals. 
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Potential 
impact 

Design Envelope scenario assessed 

Construction phase 

Displacement/ 
PTS from piling 
(pin piles) 

Scenario Most probable blow 
energies (80% of locations) 

Highest expected blow energy 
(20% of locations) 

Pin pile 
diameter 
(mm) 

2438 2438 

Hammer 
capacity (kJ) 

2400 2400 

Max blow 
energy (kJ) 

1080 (45%) 2160 (90%) 

Total piling 
duration 
(hours/ pin 
pile) 

2.5 2.6 

Ramp-up 
details 

Time 
(min) 

Efficiency 
(% of max 
blow 
energy) 

Average 
strike rate 
(blows/ 
sec) 

Time 
(min) 

Efficiency (% 
of max blow 
energy) 

Average 
strike rate 
(blows/ 
sec) 

207 11% 

(264 kJ) 

0.33 20 11% 

(264 kJ) 

0.33 

20 20% 

(480 kJ) 

0.58 20 20% 

(480 kJ) 

0.58 

10 30% 

(720 kJ) 

0.58 10 30% 

(720 kJ) 

0.58 

100 45% 

(1080 kJ) 

0.58 106 90% 

(2160 kJ) 

0.58 

Total number 
of pin piles 

244 60 

Disturbance 
from increased 
noise from 
geophysical 
survey systems 

190 km of Inter-array Cable to be installed, with a cable corridor disturbed width of 
up to 15 m. Geophysical survey systems (potentially including, but not limited to, 
sub-bottom profilers (pingers, sparkers, boomers and chirps), Ultra Short Baseline 
(USBL) transceivers/ transducers and transponders/responders/beacons, scanning 
sonars and multi beam echo sounders) may be used. 

 

                                                           
7 This row represents the 20 minute pile driving soft start period. 
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Table 10.5: Monopile scenario definition - Development Area 

Potential 
impact 

Design Envelope scenario assessed 

Construction phase 

Displacement/ 
PTS from piling 
(monopiles) 

Scenario Most probable blow energies 
(80% of locations) 

Highest expected blow energy (20% 
of locations) 

Monopile 
diameter 
(mm) 

12,000 12,000 

Hammer 
capacity 
(kJ) 

5,000 5,000 

Max 
blow 
energy 
(kJ) 

2,250 (45%) 4,500 (90%) 

Total 
piling 
duration 
(hours/ 
monopile
) 

4 6 

Ramp-up 
details 

Tim
e 
(min
) 

Efficiency 
(% of max 
blow 
energy) 

Average 
strike rate 
(blows/ 
sec) 

Tim
e 
(min
) 

Efficiency 
(% of max 
blow 
energy) 

Average strike 
rate (blows/ sec) 

308 10% 
(500 kJ) 

0.29 30 10% 
(500 kJ) 

0.29 

20 20% 
(1,000 kJ) 

0.58 20 20% 
(1,000 kJ) 

0.58 

10 30% 
(1,500 kJ) 

0.58 10 30% 
(1,500 kJ) 

0.58 

180 45% 
(2,250 kJ) 

0.58 300 90% 
(4,500 kJ) 

0.58 

Total 
number 
of 
monopile
s 

59 15 

Disturbance 
from increased 
noise from 
geophysical 
survey systems 

190 km of Inter-array Cable to be installed, with a cable corridor disturbed width 
of up to 15 m. Geophysical survey systems (potentially including, but not limited 
to, sub-bottom profilers (pingers, sparkers, boomers and chirps), USBL 
transceivers/ transducers and transponders/ responders/ beacons, scanning 
sonars and multi beam echo sounders) may be used. 

                                                           
8 This row represents the 30 minute pile driving soft start period. 
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Table 10.6: Scenario definition - Offshore Export Cable Corridor  

Potential 
Impact 

Design Envelope Scenario Assessed 

Construction Phase 

Disturbance from 
increased noise 
from geophysical 
survey systems 

Maximum length for each of the two Offshore Export Cables is approximately 
83.3 km. Each Offshore Export Cable will be installed in a separate trench 
resulting in two trenches in total. Geophysical survey systems (potentially 
including, but not limited to, sub-bottom profilers (pingers, sparkers, boomers 
and chirps), USBL transceivers/ transducers and transponders/ responders/ 
beacons, scanning sonars and multi beam echo sounders) may be used. 

 

10.5.2 Embedded Mitigation 

16 The assessment of effects on marine mammals has taken into account the following mitigation 
measures: 

• Implementation of marine mammal protection plans (MMPPs) for pile driving and use of 
geophysical survey systems, which will be finalised in the construction method statement 
(CMS)/ environmental management plan (EMP). While the MMPP for use of geophysical 
survey systems (during route preparation for, and installation of, the Inter-array and 
Offshore Export Cables) is likely to reflect current guidance (JNCC, 2017), the MMPP for 
pile driving is likely to advocate use of a pile driving soft start (to ensure that marine 
mammals are not harmed by instantaneous PTS; see ramp-up details in Table 10.4 and 
Table 10.5) only.  

• During construction of the Beatrice OWF in 2017, an ADD (rather than Marine Mammal 
Observers (MMOs)/ Passive Acoustic Monitoring (PAM) operators (JNCC, 2010a)) was 
used in addition to a pile driving soft start. Modelling of instantaneous PTS contours for 
each species group assessed was undertaken for blow energies expected to be required 
during soft start of piling, and is presented in Appendix 9B. All of the scenarios modelled 
for the peak SPL criterion for instantaneous PTS at an initial hammer energy of 500 kJ had 
effect ranges ≤ 50 m (maximum was 50 m for harbour porpoise). The full list of scenarios 
and corresponding impact ranges are provided in Table 9B.12 of Appendix 9B. 

The risk of a marine mammal being exposed to sufficient noise to induce instantaneous 
PTS from the initiation of soft start is therefore considered negligible, and risk of 
infringement of EPS legislation trivial (not likely to result in an offence being committed).   
Therefore, because the benefit of introducing additional noise into the system (by using 
an ADD as mitigation for marine mammals) is negligible, ICOL does not intend to use an 
ADD (or MMOs/ PAM operators) as marine mammal mitigation prior to soft start pile 
driving, i.e. the only marine mammal mitigation which will be used for pile driving is a pile 
driving soft start. 
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• Cumulative PTS modelling conducted prior to Gatecheck was undertaken to include a 15 
min ADD use prior to initiation of soft start (as conducted for Beatrice OWF). In order to 
establish if removal of the 15 min ADD use had a material effect on these cumulative PTS 
contours (and thus the resultant assessment), the underwater noise modelling of the 
scenario/ species/ criteria that had the largest effect9 was re-run without the pre-soft 
start ADD use. The outputs of this modelling indicate that the areas of potential effect for 
PTS are likely to be only slightly larger if only soft start pile driving (i.e. no ADD use) is 
conducted (Figure 10.1 and Figure 10.2). This was also the case when a 1 % CF10 was used 
(Figure 10.3 and Figure 10.4). These small increases in the area of potential effect make 
no/ only slight difference(s) to the number of individuals estimated to have the potential 
to be impacted by PTS onset (Table 10.7). In terms of the per cent of the reference 
populations with the potential to be impacted, these small increases in the area of 
potential effect as a result of not using an ADD make no difference to the estimates (Table 
10.7). The assessments undertaken for PTS from piling presented within this chapter (from 
modelled scenarios with ADD) are therefore considered appropriate for the assessment 
of impacts without ADD prior to initiation of soft start.   

Figure 10.1: Cumulative PTS effect zones for minke whale exposed to piling of a single 
monopile foundation with a maximum hammer energy of 4,500 kJ at noise modelling 
location 3 (F3), NOAA criteria 

 

                                                           
9 Scenario 2 (WC) for monopile foundations for low frequency cetaceans using the NOAA criteria and for 
phocid seals in water using the Southall criteria; see Table 10.17. 
10 This work is described in Appendix 10B. 
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Figure 10.2: Cumulative PTS effect zones for grey and harbour seal exposed to piling of a 
single monopile foundation with a maximum hammer energy of 4,500 kJ at location noise 
modelling location 4 (F4), Southall criteria 
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Figure 10.3: Modelled received noise levels (dB re 1 µPa2s) for PTS from pile driving under 
Scenario 4 for low frequency cetaceans for pin piles with and without use of an ADD 

Figure 10.4: Modelled received noise levels (dB re 1 µPa2s) for PTS from pile driving under 
Scenario 4 for low frequency cetaceans for monopiles with and without use of an ADD 
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Table 10.7: The number of individuals (n) and per cent of reference population (%) with the 
potential to be impacted by PTS onset due to underwater noise from pile driving at Inch 
Cape (WC, single location/ vessel, monopiles) for the three species/ criteria combinations 
that had the largest effect 

Species (criteria) 2014 Inch Cape 
Consent 

Development 
with ADD 

Development 
without ADD 

n % n % n % 

Minke whale (NOAA) 16 <0.1 0.3 

(0.1-
1.3) 

<0.1 0.4 

(0.1-2.2) 

<0.1 

Grey seal (Southall) 613 8.6 0.4 

(0.1-
0.6) 

<0.1 0.9 

(0.3-1.4) 

<0.1 

Harbour seal (Southall) 59 9.2 <0.1 

(<0.1-
<0.1) 

<0.1 <0.1 

(<0.1-
0.1) 

<0.1 

 

10.5.3 Proposed Consent Conditions Including Monitoring Plans 

17 As well as the embedded mitigation measures, ICOL proposes to commit to the purpose of 
the relevant consent conditions granted for the 2014 Inch Cape Consent, as they are still 
relevant to this application. This will provide reassurance to stakeholders that the relevant 
issues will be addressed and secured by way of appropriate conditions.  

18 ICOL recognises that the wording and detail of the consent conditions will be at the discretion 
of the Scottish Ministers. For marine mammal interests, ICOL propose that the consent 
conditions address matters surrounding, but not limited to, the following: 

• Production of a Piling Strategy (in the event that piled foundations are to be used); 

• Production of a Construction Programme;  

• Production of a Project EMP; 

• Production of an Environmental Monitoring Programme; and 

• Appointment of an Ecological Clerk of Works (ECoW). 

19 Further to this, should the Scottish Ministers continue the Forth and Tay Regional Advisory 
Group (FTRAG) and establish a Scottish Strategic Marine Environment Group (SSMEG), ICOL 
will continue to participate as required. 
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 Baseline Environment 

10.6.1 Study Area 

20 The Study Area for marine mammals encompasses the Development Area and Offshore Export 
Cable Corridor (which is shown in the figures). The surrounding area has also been considered 
because the effects of increased noise due to pile driving have the potential to be far-reaching 
(see Appendix 9A). 

10.6.2 Designated Sites  

21 As agreed with stakeholders (see Table 10.1), the following Natura 2000 sites which include 
marine mammals as notified interest features, and for which there is potential connectivity 
with an impact from the construction and decommissioning activities associated with the 
Wind Farm and OfTW, are considered relevant: 

• Berwickshire and North Northumberland Coast SAC (grey seal); 

• Firth of Tay and Eden Estuary SAC (harbour seal); 

• Isle of May SAC (grey seal); and 

• Moray Firth SAC (bottlenose dolphin). 

10.6.3 Data Sources 

22 A variety of marine mammal datasets have been used to inform the EIA Report. Data were 
drawn from site-specific surveys, studies commissioned by ICOL and from a desktop review of 
publicly available information. Those datasets considered to be relevant are listed in Table 
10.8 below. 

Table 10.8: Marine mammal data sources 

Dataset Coverage Data use Date 

ICOL-commissioned site-specific surveys and studies 

Boat-based surveys 
(Canning, 2012) 

Within the 
Development Area 
and 4 km buffer 

Estimation of animal 
density (fed into the 
integrated cetacean 
analysis work) 

 

 

2010-2012 

Seal baseline report 
(Sparling et al., 2012) 

Outer Firths of Forth 
and Tay and 
surrounding area 

Usage of the Forth and 
Tay area by seals, 
connectivity with local 
SACs 

 

 

Up to 2012 



10   BIOLOGICAL ENVIRONMENT 
Marine Mammals 

INCH CAPE OFFSHORE LIMITED 
www.inchcapewind.com 26 of 98 

Chapter 

Dataset Coverage Data use Date 

External/ pre-existing broader scale data and studies 

The Crown Estate 
(TCE) aerial surveys 
(Grellier and Lacey, 
2012) 

Outer Firths of Forth 
and Tay and 
surrounding area 
(covering the Scottish 
Territorial Waters 
(STW) and Round 3 
sites) 

Estimation of 
encounter rates and 
animal density (fed 
into the integrated 
cetacean analysis 
work) 

2009-2010 

SMRU seal counts 
(Duck et al., 2017) 

East Scotland MU Estimation of 
reference population 
size 

2016 

SMRU seal usage 
maps (which use 
count and telemetry 
data; SMRU and 
Marine Scotland, 
2017) 

Northern North Sea 
(UK side) 

Density maps 1991-2016 telemetry 
data; count data from 
2015 

Forth and Tay 
Offshore Wind 
Developers Group 
(FTOWDG) bottlenose 
dolphin surveys 
(Quick and Cheney, 
2011) 

Firth of Tay and St 
Andrews Bay 

Informed predictions 
of animal density 

2009-2010 

East coast bottlenose 
dolphin surveys 
(Quick et al., 2014) 

Tayside and Fife Distribution and 
density of bottlenose 
dolphins outwith the 
Moray Firth 

Mainly 2009-2013 

Integrated cetacean 
analysis for the three 
FTOWDG sites 
(Mackenzie et al., 
2012) 

Outer Firths of Forth 
and Tay and 
surrounding area 

Estimation of animal 
density for harbour 
porpoise, white-
beaked dolphin and 
minke whale 

2012 

MUs for cetaceans in 
UK waters (IAMMWG, 
2015) 

UK waters Cetacean reference 
populations 

2015 

SCANS-III (Hammond 
et al., 2017) 

European Atlantic 
waters 

Additional information 
regarding cetacean 
reference populations 

Survey conducted in 
2016 
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Dataset Coverage Data use Date 

Bottlenose dolphin 
photo-ID (University 
of Aberdeen) 

East coast of Scotland Reference population 
(Cheney et al., 2013); 
predicting animal 
density (along with 
information from 
Hastie et al. (2003), 
Culloch and Robinson 
(2008) and Robinson 
et al. (2007)) 

1989-present 

Swim speed data 
(minke whale, 
harbour porpoise, 
grey seal and harbour 
seal (SNH, 2016); 
bottlenose dolphin 
(Bailey and 
Thompson, 2006)) 

UK Flee speeds for 
underwater noise 
modelling 

2009 (minke whale), 
2003-2004 (bottlenose 
dolphin), 1995 
(harbour porpoise), 
2015 (grey seal), 2015 
(harbour seal) 

 

10.6.4 Overview of baseline 

23 The baseline environment for assessment includes the receptors, reference populations and 
densities presented in the following three sections. Any updates to the baseline which was 
presented in the 2013 Inch Cape ES (ICOL, 2013) have been agreed in consultation with Marine 
Scotland and SNH and are detailed in Table 10.1.  

10.6.5 Receptors 

24 The potential for impact on the most common species recorded off the Firths of Forth and Tay 
has been assessed. These are as follows: 

• Minke whale (Balaenoptera acutorostrata); 

• Bottlenose dolphin (Tursiops truncatus); 

• White-beaked dolphin (Lagenorhynchus albirostris); 

• Harbour porpoise (Phocoena phocoena); 

• Grey seal (Halichoerus grypus); and 

• Harbour seal (Phoca vitulina). 

25 Impacts on less commonly occurring species are unlikely to lead to significant effects, 
therefore are not assessed within the EIA Report. It should be noted that any mitigation 
appropriate for those species assessed will also be considered relevant for the less commonly 
occurring species, further minimising any impacts to these species. 
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10.6.6 Development Area and Offshore Export Cable Corridor Baseline 

26 The marine mammal baseline has been compiled using the data sources detailed in Table 10.8. 

Reference Populations 

27 Reference populations for the species being assessed are given in Table 10.9. In line with the 
Scoping Opinion: 

• The IAMMWG (2015) MU abundances have been used as reference populations for the 
cetaceans; and 

• For seals, SMRU-derived multipliers11 have been used to convert the most recent publicly 
available August counts of seals in the East Scotland MU (3,812 grey seals and 368 harbour 
seals; Duck et al., 2017) to reference populations. 

28 SCANS-III (see Table 10.7 for survey date and coverage) Block R abundance and density 
estimates (Hammond et al., 2017) have also been presented in Table 10.9. 

Table 10.9: Marine mammal reference populations 

Species MU  Abundance of 
Animals in 

MU(Reference 
Population) 

SCANS-III Block R abundance 
estimate 

Abundance Density (animals 
per km2) 

Minke whale Celtic and 
Greater North 
Seas 

23,528 (13,989-
39,572) 

2,498 (604- 6,791) 0.039 

Bottlenose 
dolphin 

Coastal East 
Scotland 

195 (162-253) 1,924 (0-5,048) 0.030 

White-beaked 
dolphin 

Celtic and 
Greater North 
Seas 

15,895 (9,107-
27,743) 

15,694 (3,022- 
33,340) 

0.243 

Harbour 
porpoise 

North Sea 227,298 (176,360-
292,948) 

38,646 (20,584- 
66,524) 

0.599 

Grey seal East Scotland 15,950 (13,329-
19,854) 

- - 

Harbour seal East Scotland 511 (418-681) - - 

 

                                                           
11 0.239 (0.192-0.286) for grey seals (Russell et al., 2016) and 0.72 (0.54-0.88) for harbour seals (Lonergan et al., 2011). 
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Density Surfaces 

29 Density surfaces for the species being assessed are given in Figure 10.5 to Figure 10.10. A 5 x 
5 km grid system has been used and therefore grid cell values represent the number of animals 
per 25 km2. The values are therefore greater than the SCANS-III density estimates shown in 
Table 10.8 which are expressed as the number of animals per km2. 

30 In line with the Scoping Opinion, data from the integrated cetacean analysis (Mackenzie et al., 
2012) have been used for minke whale (Figure 10.5), white-beaked dolphin (Figure 10.7) and 
harbour porpoise (Figure 10.8). For grid cells outwith the extent of these surveys, a surface 
average (the average value across the predicted density surface and the mean of the 
associated uncertainty intervals) has been used. 

31 In line with discussions at the first marine mammals workshop, the bottlenose dolphin 
population (195 individuals; Cheney et al., 2013) was assumed to be split 50:50 between the 
east coast (from Rattray Head south) and the Moray Firth (Cape Wrath to Rattray Head). The 
20 m depth contour was used to differentiate between the ‘coastal strip’ (where bottlenose 
dolphins tend to be encountered) and the ‘non-coastal strip’ (where bottlenose dolphins tend 
not to be encountered). The choice of the 20 m depth contour as this differentiation was 
informed by data from the south side of the Moray Firth where > 95 per cent of sightings made 
were within the 20 m depth contour (Culloch and Robinson, 2008; Robinson et al., 2007). The 
98 individuals assumed to be present on the east coast (i.e. 50 per cent of the population of 
195 individuals) were spread evenly across the area inside the 20 m depth contour. Zero 
density was used outwith the 20 m depth contour and within the Forth and Inner Tay (where 
bottlenose dolphin are known not to regularly be present) (see Figure 10.6). 

32 For seals (Figure 10.9 and Figure 10.10) the seal usage maps produced by SMRU in 2017 
(SMRU and Marine Scotland, 2017) have been used. 
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Figure 10.5: Minke whale density 

 

Figure 10.6: Bottlenose dolphin density 
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Figure 10.7: White-beaked dolphin density 

 

Figure 10.8: Harbour porpoise density 
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Figure 10.9: Grey seal density 

 

Figure 10.10: Harbour seal density 
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10.6.7 Baseline without the Development 

33 Changes to the baseline shown in Section 10.6.6 are likely to occur for some species even if 
the Development is not progressed. Although there is a lack of information on trends in the 
abundance of the cetacean species which use the Forth and Tay area, information on seals 
shows that harbour seal abundance in the Firth of Tay and Eden Estuary SAC is currently 
decreasing (see Figure 10.11 below) while both grey seal pup production and total population 
size in the North Sea are increasing (see Figure 10.12 below).  

Figure 10.11: August counts of harbour seals in the Firth of Tay and Eden Estuary SAC (Duck 
et al., 2017) 

 

Figure 10.12: Estimates of grey seal pup production and total population size in the North 
Sea (Duck and Morris, 2016 and Thomas, 2017) 
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 Assessment Methodology 

34 The aim of this assessment is to identify, predict and evaluate potential impacts and significant 
effects on marine mammals arising from the piling and the use of geophysical survey systems 
associated with the Development.  

35 Through the consultation process (see Section 10.2), it was agreed with MS-LOT, MSS, SNH 
and the WDC that the effects identified by the assessment carried out for the 2013 Inch Cape 
ES (ICOL, 2013), should also be presented in comparison to this assessment. This was to allow 
consultees to contextualise those impacts that were assessed as not significant in the 2013 
Inch Cape ES, and ultimately deemed acceptable by the Scottish Ministers (see Section 10.5.1).  

10.7.1 Piling Impact Assessment Methodology 

36 The five stages to the methodology used for this assessment of potential impacts of pile 
driving noise on marine mammals are as follows: 

• Description of the spatial distribution of marine mammals; 

• Assessment of the spatial distribution of piling noise under different scenarios; 

• Integration of the marine mammal and piling noise spatial distributions to estimate the 
numbers of animals which have the potential to be impacted; 

• Comparison of the numbers of animals which have the potential to be impacted with the 
numbers from the 2013 Inch Cape ES (ICOL, 2013); and 

• Prediction of population level effects for bottlenose dolphins (not required for the other 
species, as agreed through consultation (see Table 10.1), unless the numbers of animals 
which have the potential to be impacted by PTS and/ or displacement as a result of the 
Development are greater than those from the assessment to inform the 2013 Inch Cape 
ES (ICOL, 2013)). 

Description of the spatial distribution of marine mammals 

37 Description of the spatial distribution of the six receptors, i.e. production of a density surface 
for each species, is described in Section 10.6.6 (Density Surfaces). 

Assessment of the spatial distribution of piling noise 

38 Predicted noise propagation from the four different pile driving scenarios detailed in Table 
10.10 was modelled by the Centre for Environment, Fisheries and Aquatic Sciences (Cefas) 
(see Appendix 9A). 
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Table 10.10: Details of the scenarios used for predicting the impacts of noise from pile 
driving on marine mammals12 

Scenario Description Location Species 
modelled 

Blow 
energy 

Number of 
pin piles 
per 24 h 
period 

Number of 
monopiles per 

24 h period 

ML 1a Piling at a 
single 
location (1 
vessel) 

F3 Minke whale 

Bottlenose 
dolphin 

Harbour 
porpoise 

Most 
Probable 

4 1 

1b F4 White-
beaked 
dolphin 

Harbour seal 

Grey seal 

WC 2a F3 Minke whale 

Bottlenose 
dolphin 

Harbour 
porpoise 

Highest 
Expected 

6 1 

2b F4 White-
beaked 
dolphin 

Harbour seal 

Grey seal 

ML 3 Piling at 2 
locations (2 
vessels) 

F3+F4 All Most 
Probable 

8 2 

WC 4 Highest 
Expected 

12 2 

 

39 The noise modelling locations used, F3 and F4, are shown in Figure 10.13. The ‘most sensitive’ 
location (that closest to areas of greatest animal density) was used for each species. This was 
location F3 for minke whale, bottlenose dolphin and harbour porpoise (giving rise to the ‘a’ 
suffixes for the single location scenarios (scenario 1 and scenario 2)) and location F4 for white-
beaked dolphin, grey seal and harbour seal (giving rise to the ‘b’ suffixes for the single location 
scenarios (scenario 1 and scenario 2); see Table 10.9). 

                                                           
12 See Table 10.4 for information on the most probable and highest expected blow energy parameters. 
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Figure 10.13: Noise modelling locations 

 

40 For PTS onset, a fleeing animal model was used. Fleeing was considered to begin from the 
start of soft start pile driving. The following species-specific flee speeds, based on literature 
values and agreement with stakeholders reached during the first marine mammal workshop 
on the 27th of July 2017, were used: 

• Minke whale 2.1 m.s-1 (SNH, 2016);  

• Bottlenose dolphin (Bailey and Thompson, 2006) and white-beaked dolphin 1.52 m.s-1; 

• Harbour porpoise 1.4 m.s-1 (SNH, 2016); 

• Grey seal 1.8 m.s-1 (SNH, 2016); and 

• Harbour seal 1.8 m.s-1 (SNH, 2016). 

41 The auditory injury criteria or thresholds for pulsed sound (i.e. pile driving noise and noise 
from geophysical survey systems) are shown in Table 10.11 below. Although the NOAA (2016) 
noise impact contours 13  have been presented for comparison, the Southall et al. (2007) 
contours were used when undertaking the assessment as agreed with stakeholders (see Table 
10.1). This is because the Southall et al. (2007) contours were used when undertaking the 
assessment for the 2013 Inch Cape ES (ICOL, 2013) and therefore are presented in order to 
provide comparison.  

                                                           
13 Use of the NOAA criteria is more conservative (than use of the Southall criteria) for low frequency cetaceans and high 
frequency cetaceans, and less conservative for mid frequency cetaceans and phocid seals. 
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Table 10.11: Auditory injury criteria for pulsed sound 

 Low frequency 
cetaceans 

(minke whale) 

Mid frequency 
cetaceans 

(bottlenose 
dolphin, white-

beaked 
dolphin) 

High frequency 
cetaceans 
(harbour 
porpoise) 

Phocid seals in 
water (grey 

seal, harbour 
seal) 

Sound Pressure Level (SPL; dB re 1 µPa) – used to assess the potential for injury to occur 
instantaneously 

Southall et al. 
(2007) 

230 230 230 218 

NOAA (2016) 219 230 202 218 

Sound Exposure Level (SEL; dB re 1 µPa2-s) – used to assess whether the total energy 
that an animal receives as it flees the area will cumulatively lead to an effect over the 
period of time assessed (24 hours) 

Southall et al. 
(2007) 

198 198 198 186 

NOAA (2016) 183 185 155 185 

 

42 Both instantaneous and cumulative PTS contours for each of the four functional hearing 
groups noted in Table 10.10 above were modelled. The extent of the instantaneous PTS 
contours was initially used to inform the mitigation methods. The threshold currently used by 
Joint Nature Conservation Committee (JNCC) for management of the Southern North Sea SAC 
- animals fleeing to 25 km - was used when modelling the cumulative PTS contours. This fleeing 
distance was agreed with stakeholders in communications following the second marine 
mammal workshop on the 7th of December. The extent of the cumulative PTS contours was 
used to assign a SEL value to each 5 x 5 km grid cell. Where more than one contour crossed a 
grid cell, the proportion of the grid cell covered by each contour was calculated. 

43 For displacement, received noise levels (dB re 1 µPa2s) from the four different pile driving 
scenarios (Table 10.9) were modelled. The extent of the contours was used to assign a mean 
received level to each 5 x 5 km grid cell. 

Integration of the marine mammal and piling noise spatial distributions to estimate the 

numbers of individuals which have the potential to be impacted 

44 For PTS onset, the cumulative PTS contours and species-specific density surfaces were used 
to estimate the number of individuals of each species which have the potential to be exposed 
to levels of noise sufficient to induce the onset of PTS. 
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45 For displacement, a dose-response curve (Figure 10.14) was used to determine the number of 
individuals (as a proportion of those present in each 5 x 5 km grid cell) likely to be disturbed 
sufficiently by the noise level received in that grid cell to induce displacement. The values for 
each grid cell were then summed to give predictions (or ‘best estimates’) of numbers of 
individuals of each species responding under each scenario. 

Figure 10.14: Dose-response curve derived using received noise level and harbour porpoise 
presence data collected by the University of Aberdeen in the Moray Firth in 2017 (figure 
taken from Graham et al., 2017) 

 

Comparison of the numbers of individuals which have the potential to be impacted with 

the numbers from the assessment to inform the 2013 Inch Cape ES (ICOL, 2013) 

46 The numbers of individuals which have the potential to be impacted were compared with the 
numbers which had the potential to be impacted by the assessment to inform the 2013 Inch 
Cape ES (summarised in Table 10.12 for PTS onset and Table 10.13 for displacement).  
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Table 10.12: The number of individuals which had the potential to be impacted by PTS onset 
(at 186 dB re 1 µPa2-s for seals and 198 dB re 1 µPa2-s for cetaceans) by the assessment to 
inform the 2013 Inch Cape ES (ICOL, 2013) 

Species Piling at a single location (one 
vessel) 

Piling at two locations (two 
vessels) 

ML WC ML WC 

Scenario 1 Scenario 2 Scenario 3 Scenario 4 

Minke whale 13 16 19 24 

Bottlenose 
dolphin 

1.2 1.7 1.9 2.9 

White-beaked 
dolphin 

7 8 11 13 

Harbour 
porpoise 

16 20 24 30 

Grey seal 478 613 647 822 

Harbour seal 47 59 65 78 

 

Table 10.13: The number of individuals which had the potential to be displaced (out to 50 
dBht) by the assessment to inform the 2013 Inch Cape ES (ICOL, 2013)14 

Species Piling at a single location (one 
vessel) i.e. scenarios 1 and 2 

Piling at two locations (two 
vessels) i.e. scenarios 3 and 4 

Minke whale 500 (15-4514) 543 (17-4846) 

Bottlenose dolphin 15 (1-22) 19 (1-27) 

White-beaked 
dolphin 

43 (1-284) 51 (2-330) 

Harbour porpoise 486 (22-1728) 556 (29-1934) 

Grey seal 3058 (211-4469) 3212 (244-4682) 

Harbour seal 322 (32-416) 340 (49-435) 

                                                           
14 The figures in brackets represent the 95% confidence intervals for each scenario assessed. 
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Prediction of population level effects for bottlenose dolphins 

47 Population level effects of PTS and displacement on bottlenose dolphins were explored using 
the updated version 3 iPCoD framework code15 (see Appendix 10A for details). 

48 In summary, six different construction scenarios (A-F) were considered against baseline 
scenarios (where no impacts were modelled): 

A. Inch Cape only pin piles – single vessel WC; 

B. Inch Cape only pin piles – two vessels WC; 

C. Inch Cape only monopiles – single vessel WC; 

D. Inch Cape only monopiles – two vessels WC; 

E. Cumulative (with pin piles being used at Inch Cape); and 

F. Cumulative (with monopiles being used at Inch Cape16). 

49 For Inch Cape only, numbers (of dolphins with the potential to be displaced17) from the WC 
scenarios were used (i.e. scenario 2 for single vessel and scenario 4 for two vessels; see Table 
10.9). 

50 Where there was a choice for cumulative, numbers (of dolphins with PTS and/ or 
displacement) from the ML single vessel scenarios were used for each project (i.e. scenario 1 
for Inch Cape; see Table 10.9). 

51 The input parameters used can be found in Table 10.14 below. Project documents (see final 
‘Reference’ row) were consulted and the best available information was used to infer piling 
(and blasting) schedules. 

                                                           
15 Received via e-mail to Natural Power from SMRU Consulting on the 13/03/2018. 
16 Monopiles, rather than pin piles, are considered to represent the WC for Inch Cape due to the greater number of 
bottlenose dolphins predicted to have the potential to be disturbed/ displaced (5 for monopiles, 4 for pin piles). 
17 No PTS was predicted for bottlenose dolphins. 
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Table 10.14: Input parameters for the bottlenose dolphin population modelling which was carried out using iPCoD 

Type of 
Parameter 

Parameter Forth and Tay OWF projects Aberdeen 
Harbour 

Expansion 
Project 

Moray Firth OWF 
projects 

Inch Cape Neart na Gaoithe Moray 
East 

(formerly 
MORL) 

Beatrice 
(also 

known as 
BOWL) 

Pin 
piles 

Monopiles 

Biological Number of bottlenose dolphins 
with PTS 

0 0 0 0 0 0 

Number of 
bottlenose 
dolphins 
disturbed/ 
displaced 

Inch Cape only (WC) 5 (single 
vessel) 

6 (two 
vessels) 

7 (single vessel) 

8 (two vessels) 

2 53 17 19 

Cumulative (WC of 
the single vessel ML 
scenarios, i.e. 
monopiles) 

5 

Reference Chapter 10 of Inch Cape’s Revised 
Design EIA report (2018) 

Table 8.36 of the NnG 
OWF EIA Report 
(March 2018) 

Aberdeen 
Harbour 
Expansion 
Project AA 
(2016) 

Scenario E in Table 7.6 of 
Appendix 7.3A of the 
MORL ES (2012) 

Construction Noise generating activity Pile driving Pile driving Blasting Pile driving Pile driving 

Year(s) 2021 2021 2018 2020 

2021 

Start date: 
27/03/3017 
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Type of 
Parameter 

Parameter Forth and Tay OWF projects Aberdeen 
Harbour 

Expansion 
Project 

Moray Firth OWF 
projects 

Inch Cape Neart na Gaoithe Moray 
East 

(formerly 
MORL) 

Beatrice 
(also 

known as 
BOWL) 

Pin 
piles 

Monopiles 

End date: 
31/10/2017 

Number of events (piles/ blasts) 304 pin 
piles (72 
4-legged 
jackets 
and 2 8-
legged 
OSPs/ 
OTMs) 

74 monopiles (72 WTG 
monopiles and 2 OSP 
monopiles) 

344 piles (54 6-legged 
jackets and 2 8-legged 
OSPs) 

145 days of 
works 
including 
16 bouts of 
blasting 

548 piles 
(137 4-
legged 
jackets) 

352 pin 
piles (84 4-
legged 
jackets and 
2 8-legged 
OTMs) 

Days per WTG/ blasting 2 (1 with 
piling, 1 
with no 
piling) 

2 (1 with piling, 1 with no 
piling) 

2 (both with piling as 
jackets are 6- rather 
than 4-legged 

2 Assume 
same as 
Beatrice 

2 (1 with 
piling, 1 
with no 
piling) 

Days between WTGs/ blasting Assume 
same as 
Beatrice 
i.e. 1 

1 1 7 Assume 
same as 
Beatrice 

1 

Piling/ blasting schedule18 1 0 0… 1 0 0… 1 1 0… 0 0 0 0 0 0 
0 1 1 

1 0 0… 1 0 0 

1 0 

                                                           
18 A ‘1’ denotes a day with piling/blasting, a ‘0’ denotes a day with no piling/blasting. 
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Type of 
Parameter 

Parameter Forth and Tay OWF projects Aberdeen 
Harbour 

Expansion 
Project 

Moray Firth OWF 
projects 

Inch Cape Neart na Gaoithe Moray 
East 

(formerly 
MORL) 

Beatrice 
(also 

known as 
BOWL) 

Pin 
piles 

Monopiles 

0 0 0 0 0 0 
0 1 1 

0 0 0 0 0 0 
0 1 1… 

1 0 0 

1 0… 

Reference Inch Cape Wind Farm Offshore 
Scoping Report (2017); Chapter 10 of 
Inch Cape’s Revised Design EIA 
report (2018); Beatrice’s Piling 
Operation Notice to Mariners wc 
27/03/2017 

NnG OWF EIA Report 
(March 2018) 

Aberdeen 
Harbour 
Expansion 
Project AA 
(2016); 
Chapters 3, 
7, 11 and 
14 of the 
Aberdeen 
Harbour 
Expansion 
Project 
CMS 
(2017) 

Moray East 
Offshore 
Windfarm – 
Alternative 
Design 
Parameters 
Scoping 
Report 
(March 
2017); 
Beatrice’s 
Piling 
Operation 
Notice to 
Mariners 
wc 
27/03/2017 

BOWL 
Piling 
Strategy 
(Rev 5.0, 
March 
2017); 
Piling 
Operation 
Notice to 
Mariners 
wc 
27/03/2017 
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10.7.2 Geophysical Survey Systems Impact Assessment Methodology 

52 A qualitative assessment using best available information was undertaken. 

10.7.3 Sensitivity of Receptor 

53 Given the level of legal protection afforded to all of the marine mammals likely to be 
encountered within the Firths of Forth and Tay, all species of marine mammal (both cetaceans 
and phocid seals) are considered to be of high sensitivity in this assessment. 

10.7.4 Magnitude of Impact 

54 In order to be consistent with the 2013 Inch Cape ES (ICOL, 2013), magnitude has been 
assessed using a scale that experts consider to be measurable if change is within a population 
size (Moray Offshore Renewables Limited (MORL), 2012 (marine mammals chapter) – see 
Table 10.15). Due to the large confidence intervals of population size estimates for marine 
mammals within UK waters, a change of 20 per cent was considered measurable. 

Table 10.15: Classification of Magnitude of Impact 

Magnitude Definition 

High >20% of population 

Moderate 10-20% of population 

Low <10% of population 

 

10.7.5 Method for Assigning Significance of Effect 

55 The long-term duration criteria used in Table 10.16 below (25 years) is considered appropriate 
due to the potential for one to two generations of marine mammal species to be affected 
during the impact period, therefore long-term effects with respect to population change (if 
any) will be evident during this time. It is considered that if potential effects from construction 
activity are not evident after a 25-year modelling period, they would not be evident over a 
greater period of time (for example over a 50-year modelling period). This long-term duration 
criteria also concurs with conservation assessments, including those used by the International 
Union for Conservation of Nature (IUCN) where a 25-year time scale is applied when 
considering conservation status. This will be relevant to all marine mammal species 
considered in this assessment. 
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Table 10.16: Criteria Used for Predicting Significance of Effects 

Magnitude 

Duration of Impact 

Short Term 
(Days) 

Medium Term 
(Construction 

Years) 

Long term 
(detectable 

after 25 years) 

High (>20% of population) Moderate/ Major Major Major 

Medium (10-20% of population) Minor Moderate Moderate 

Low (<10% of population) Negligible Minor Minor 

 

56 For the purposes of this assessment those residual positive and negative effects indicated as 
major and moderate/ major are considered significant. 

 Impact Assessment - Development Area 

10.8.1 Effects of Construction 

Displacement/ PTS from piling 

Instantaneous PTS 

57 All of the scenarios modelled for the peak SPL criterion for instantaneous PTS from soft start 
blow energies (at an initial hammer energy of 500 kJ) had effect ranges ≤ 50 m (maximum was 
50 m for harbour porpoise). The full list of scenarios and corresponding impact ranges are 
provided in Table 9B.12 of Appendix 9B.  

Cumulative PTS 

58 As agreed through the Scoping process and subsequent meetings (see Section 10.2 and Table 
10.1 for full details), modelled received noise levels for scenarios for which there were PTS 
contours (using either the Southall et al. (2007) or the NOAA (2016) criteria) have been 
mapped. The corresponding 2013 Inch Cape ES contours (ICOL, 2013) have also been mapped 
so that they can be easily compared. The contours arising from use of the Southall et al. (2007) 
criteria for PTS have been used within the quantitative assessment in order to directly 
compare the potential PTS impacts arising from piling within the assessment to inform the 
2013 Inch Cape ES footprint with those from this current application. It should be noted that: 

• There were no PTS contours for some species group/ scenario combinations (mid 
frequency cetaceans for scenarios 1-4, high frequency cetaceans for scenarios 1-3, and 
phocid seals in water for scenario 1); and 

• The scenario 4 contours for low frequency cetaceans (Figure 10.18) and phocid seals in 
water (Figure 10.22) look different to the others due to the way fleeing behaviour and 
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(shallow) water depth interact in the model when considering noise from more than one 
location (see Appendix 9A). 

59 The modelled received noise levels for PTS for the Development (for both pin piles and 
monopiles, see Table 10.4 and Table 10.5 respectively for parameters) were smaller than 
those modelled for the assessment to inform the 2013 Inch Cape ES (ICOL, 2013) in all cases 
(see Figure 10.15 to Figure 10.22). Where contours for a species or scenario have not been 
presented, they were too small to be generated (see Paragraph 68 above).  

Figure 10.15: Modelled received noise levels (dB re 1 µPa2s) for PTS from pile driving under 
Scenario 1a for low frequency cetaceans 
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Figure 10.16: Modelled received noise levels (dB re 1 µPa2s) for PTS from pile driving under 
Scenario 2a for low frequency cetaceans 

 

Figure 10.17: Modelled received noise levels (dB re 1 µPa2s) for PTS from pile driving under 
Scenario 3 for low frequency cetaceans 
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Figure 10.18: Modelled received noise levels (dB re 1 µPa2s) for PTS from pile driving under 
Scenario 4 for low frequency cetaceans 

 

Figure 10.19: Modelled received noise levels (dB re 1 µPa2s) for PTS from pile driving under 
Scenario 4 for high frequency cetaceans 
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Figure 10.20: Modelled received noise levels (dB re 1 µPa2s) for PTS from pile driving under 
Scenario 2b for phocid seals in water 

 

Figure 10.21: Modelled received noise levels (dB re 1 µPa2s) for PTS from pile driving under 
Scenario 3 for phocid seals in water 
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Figure 10.22: Modelled received noise levels (dB re 1 µPa2s) for PTS from pile driving under 
Scenario 4 for phocid seals in water 

 

60 Table 10.17 to Table 10.20 show the estimates of the numbers of individuals of each species 
(and per cent of reference population) which have the potential to be exposed to noise levels 
sufficient to induce the onset of PTS due to underwater noise from pile driving according to 
all four pile driving scenarios (Table 10.9) for both pin piles and monopiles. This is with 
mitigation (see Section 10.5.2). 

Table 10.17: The number of individuals (n) and per cent of reference population (%) with 
the potential to be impacted by PTS onset due to underwater noise from pile driving at a 
single location (one vessel) for the assessment to inform the 2013 Inch Cape ES (ICOL, 2013) 
and the Development – Scenario 1 (ML) – for both pin piles and monopiles 

Species 2013 Inch 
Cape ES 

Development (pin piles) Development (monopiles) 

Southall et al. NOAA Southall et al. NOAA 

n % n % n % n % n % 

Minke 
whale 

13 <0.1 0 0 0 0 0 0 <0.1 
(<0.
1 – 
0.1) 

0 

Bottlenose 
dolphin 

1.2 0.6 0 0 0 0 0 0 0 0 



10   BIOLOGICAL ENVIRONMENT 
Marine Mammals 

INCH CAPE OFFSHORE LIMITED 
www.inchcapewind.com 51 of 98 

Chapter 

Species 2013 Inch 
Cape ES 

Development (pin piles) Development (monopiles) 

Southall et al. NOAA Southall et al. NOAA 

n % n % n % n % n % 

White-
beaked 
dolphin 

7 <0.1 0 0 0 0 0 0 0 0 

Harbour 
porpoise 

16 <0.1 0 0 0 0 0 0 0 0 

Grey seal 478 6.7 0 0 0 0 0 0 0 0 

Harbour 
seal 

47 7.4 0 0 0 0 0 0 0 0 

 

Table 10.18: The number of individuals (n) and per cent of reference population (%) with 
the potential to be impacted by PTS onset due to underwater noise from pile driving at a 
single location (one vessel) for the assessment to inform the 2013 Inch Cape ES (ICOL, 2013) 
and the Development – Scenario 2 (WC) – for both pin piles and monopiles 

Species 2013 Inch 
Cape ES 

Development (pin piles) Development (monopiles) 

Southall 
et al. 

NOAA Southall et al. NOAA 

n % n % n % n % n % 

Minke 
whale 

16 <0.1 0 0 <0.1 
(<0.1 

- 
<0.1) 

0 0 0 0.3 (0.1 
- 1.3) 

<0.1 

Bottlenose 
dolphin 

1.7 0.9 0 0 0 0 0 0 0 0 

White-
beaked 
dolphin 

8 <0.1 0 0 0 0 0 0 0 0 

Harbour 
porpoise 

20 <0.1 0 0 0 0 0 0 0 0 

Grey seal 613 8.6 0 0 0 0 0.4 
(0.1 - 
0.6) 

<0.1 0 0 

Harbour 
seal 

59 9.2 0 0 0 0 <0.1 
(<0.1 

- 
<0.1) 

<0.1 0 0 
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Table 10.19: The number of individuals (n) and per cent of reference population (%) with 
the potential to be impacted by PTS onset due to underwater noise from concurrent pile 
driving at two locations (two vessels) for the assessment to inform the 2013 Inch Cape ES 
(ICOL, 2013) and the Development – Scenario 3 (ML) – for both pin piles and monopiles 

Species 2013 Inch 
Cape ES 

Development (pin piles) Development (monopiles) 

Southall et 
al. 

NOAA Southall et al. NOAA 

n % n % n % n % n % 

Minke 
whale 

19 <0.1 0 0 0.1 
(<0.1 

- 
0.1) 

<0.1 0 0 1.7 
(0.5 - 
4.2) 

<0.1 

Bottlenose 
dolphin 

1.9 1 0 0 0 0 0 0 0 0 

White-
beaked 
dolphin 

11 <0.1 0 0 0 0 0 0 0 0 

Harbour 
porpoise 

24 <0.1 0 0 0 0 0 0 0 0 

Grey seal 647 9.1 0.8 
(0.2 

- 
1.4) 

0.01 0 0 3.2 
(0.9 - 
5.4) 

<0.1 0 0 

Harbour 
seal 

65 10.2 <0.1 
(<0.1 

- 
0.1) 

<0.1 0 0 0.2 
(0.0 - 
0.4) 

<0.1 0 0 
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Table 10.20: The number of individuals (n) and per cent of reference population (%) with 
the potential to be impacted by PTS onset due to underwater noise from concurrent pile 
driving at two locations (two vessels) for the assessment to inform the 2013 Inch Cape ES 
(ICOL, 2013) and the Development – Scenario 4 (WC) – for both pin piles and monopiles 

Species 2013 Inch 
Cape ES 

Development (pin piles) Development (monopiles) 

Southall 
et al. 

NOAA Southall et al. NOAA 

n % n % n % n % n % 

Minke 
whale 

24 <0.1 0 0 4.3 
(1.4 

- 
11.5) 

<0.1 0 0 6.7 (2.3 
- 20.1) 

<0.1 

Bottlenose 
dolphin 

2.9 1.5 0 0 0 0 0 0 0 0 

White-
beaked 
dolphin 

13 <0.1 0 0 0 0 0 0 0 0 

Harbour 
porpoise 

30 <0.1 0 0 0.1 
(<0.1 

- 
0.1) 

<0.1 0 0 0.1 (0.0 
- 0.1) 

<0.1 

Grey seal 822 11.6 12.1 
(3.4 

- 
20.9) 

0.1 0 0 47.0 
(13.3 

- 
80.7) 

0.3 0 0 

Harbour 
seal 

78 12.2 0.6 
(0.1 

- 
1.1) 

0.1 0 0 1.5 
(0.3 - 
2.7) 

0.3 0 0 

 

61 The estimated number of individuals which had the potential to be exposed to noise levels 
sufficient to induce the onset of PTS was less for the Development than for the assessment to 
inform the 2013 Inch Cape ES (ICOL, 2013) in all cases (using either the Southall et al. (2007) 
or the NOAA (2016) criteria). For minke whale and harbour porpoise, the number of 
individuals impacted is greater when using the NOAA (2016) criteria. However, the numbers 
are comparable to those estimated when using the Southall et al. (2007) criteria. Although 
Southall et al. (2007) was used for the assessment (see Paragraph 53), use of the NOAA (2016) 
criteria leads to the same conclusions. 

62 In 89/96 cases, the number of individuals estimated to have the potential to be exposed to 
noise levels sufficient to induce the onset of PTS was either zero or less than one. This is due 
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to developments in noise modelling (Farcas et al., 2016) which have confirmed that the 
assumptions made in the 2013 Inch Cape ES (ICOL, 2013) were overly conservative. 

63 In the remaining 7/96 cases, the number of individuals estimated to have the potential to be 
exposed to noise levels sufficient to induce the onset of PTS was 1.5 harbour seals, and ranged 
from 1.7 to 6.7 for minke whales and 3.2 to 47 for grey seals. 

64 With the exception of scenario 4 for both seal species (0.3 per cent; see Table 10.19), the per 
cent of the reference population with the potential to be impacted by PTS onset due to 
underwater noise from pile driving at Inch Cape was ≤0.1 per cent. 

65 Using the criteria for predicting the significance of effects (see Table 10.15), the effects of PTS 
on all marine mammal species from piling (of either pin piles or monopiles) are predicted to 
be of minor significance (see Table 10.20). This is because they are predicted to be medium 
term in duration (construction years) and low in magnitude (with mitigation less than one per 
cent of the species’ reference populations are estimated to have the potential to be affected). 

66 Therefore, the effects of PTS from piling (either pin piles or monopiles) within the 
Development Area are predicted to be of minor significance (see Table 10.20). In addition, 
they are less than or equal to19  those which were assessed as not significant in the 2013 Inch 
Cape ES (ICOL, 2013) and deemed acceptable for the 2014 Inch Cape Consent (see Table 
10.21). 

Table 10.21: The significance of the potential effects of PTS from piling on marine 
mammals 

Species 2013 Inch Cape ES Development 

Minke whale Minor Minor 

Bottlenose dolphin Minor Minor 

White-beaked dolphin Minor Minor 

Harbour porpoise Minor Minor 

Grey seal Minor to moderate Minor 

Harbour seal Minor to moderate Minor 

 

 

 

                                                           
19 While the significance of the potential effects of PTS from piling are less than or equal to those which were assessed as 
not significant in the 2013 Inch Cape ES (see Table 10.20), the number of individuals with the potential to be impacted (by 
PTS onset due to underwater noise from pile driving) is less in this assessment (than it was in the assessment to inform the 
2013 Inch Cape ES) for all species (see Table 10.16 to Table 10.19 inclusive). 
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Displacement 

67 The modelled noise impact contours for displacement (received noise levels, dB re 1 µPa2s) 
are shown in Figure 10.23 to Figure 10.28 for pin piles and Figure 10.29 to Figure 10.34 for 
monopiles for each of the different pile driving scenarios (see Table 10.10 for details). These 
figures represent the greatest extent of noise propagation likely to result from the maximum 
blow energy achieved in each scenario assessed. Thus these figures represent propagated 
noise from piling with mitigation (see Section 10.5.2). 

Figure 10.23: Modelled received noise levels (dB re 1 µPa2s) for displacement from pin pile 
driving under Scenario 1a 
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Figure 10.24: Modelled received noise levels (dB re 1 µPa2s) for displacement from pin pile driving 
under Scenario 1b 

 

Figure 10.25: Modelled received noise levels (dB re 1 µPa2s) for displacement from pin pile 
driving under Scenario 2a 
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Figure 10.26: Modelled received noise levels (dB re 1 µPa2s) for displacement from pin pile driving 
under Scenario 2b 

Figure 10.27: Modelled received noise levels (dB re 1 µPa2s) for displacement from pin pile 
driving under Scenario 3 
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Figure 10.28: Modelled received noise levels (dB re 1 µPa2s) for displacement from pin pile 
driving under Scenario 4 

 

Figure 10.29: Modelled received noise levels (dB re 1 µPa2s) for displacement from 
monopile driving under Scenario 1a 
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Figure 10.30: Modelled received noise levels (dB re 1 µPa2s) for displacement from 
monopile driving under Scenario 1b 

 

Figure 10.31: Modelled received noise levels (dB re 1 µPa2s) for displacement from 
monopile driving under Scenario 2a 
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Figure 10.32: Modelled received noise levels (dB re 1 µPa2s) for displacement from 
monopile driving under Scenario 2b 

 

Figure 10.33: Modelled received noise levels (dB re 1 µPa2s) for displacement from 
monopile driving under Scenario 3 
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Figure 10.34: Modelled received noise levels (dB re 1 µPa2s) for displacement from 
monopile driving under Scenario 4 

 
68 Table 10.22 to Table 10.25 show the estimates of the numbers of individuals of each species 

(and per cent of reference population) which have the potential to be displaced due to 
underwater noise from pile driving according to all four pile driving scenarios (Table 10.10). It 
should be noted that the ML and WC estimates for the assessment carried out for the 2013 
Inch Cape ES (ICOL, 2013) were the same because the only difference in the pile driving 
parameters between the two scenarios was duration (displacement modelling is based on the 
maximum blow energy, not duration). This is why the same data are presented in the 2013 
Inch Cape ES column of Table 10.22 (ML for single location piling) and Table 10.23 (WC for 
single location piling), and Table 10.24 (ML for piling at two locations) and Table 10.25 (WC 
for piling at two locations). 
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Table 10.22: The number of individuals (n) and per cent of reference population (%) with 
the potential to be displaced due to underwater noise from pile driving at a single location 
(one vessel) for the assessment to inform the 2013 Inch Cape ES (ICOL, 2013) and the 
Development20 – Scenario 1 (ML) – for both pin piles and monopiles 

Species 2013 Inch Cape ES Development 

Pin piles Monopiles 

n % n % n % 

Minke whale 500 

(15-4514) 

0.3 63 

(21 - 310) 

0.321 96 

(31 - 491) 

0.4 

Bottlenose 
dolphin 

15 

(1-22) 

7.7 4 

(3 - 4) 

2.1 5 

(4 - 7) 

2.6 

White-beaked 
dolphin 

43 

(1-284) 

0.2 16 

(7 - 64) 

0.1 26 

(10 - 104) 

0.2 

Harbour 
porpoise 

486 

(22-1728) 

0.3 117 

(63 - 251) 

0.1 179 

(96 - 390) 

0.1 

Grey seal 3058 

(211-4469) 

43 431 

(165 - 697) 

2.7 692 

(267 - 1118) 

4.3 

Harbour seal 322 

(32-416) 

50.5 9 

(2 - 17) 

1.8 12 

(2 - 22) 

2.3 

 

Table 10.23: The number of individuals (n) and per cent of reference population (%) with 
the potential to be displaced due to underwater noise from pile driving at a single location 
(one vessel) for the assessment to inform the 2013 Inch Cape ES (ICOL, 2013) and the 
Development22 – Scenario 2 (WC) – for both pin piles and monopiles 

Species 2013 Inch Cape ES Development 

Pin piles Monopiles 

n % n % n % 

Minke whale 500 

(15-4514) 

0.3 93 

(30 - 479) 

0.4 138 

(49 - 736) 

0.6 

                                                           
20 The figures in brackets represent numbers of individuals estimated using the 95% confidence intervals of the density 
surfaces. 
21 Reference population has changed from the 2013 Inch Cape ES (ICOL, 2013). See Table 10.8 and Paragraph 70. 
22 The figures in brackets represent the numbers of individuals estimated using the 95% confidence intervals of the density 
surfaces. 
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Species 2013 Inch Cape ES Development 

Pin piles Monopiles 

n % n % n % 

Bottlenose 
dolphin 

15 

(1-22) 

7.7 5 

(4 - 6) 

2.6 7 

(6 - 9) 

3.6 

White-beaked 
dolphin 

43 

(1-284) 

0.2 25 

(10 - 101) 

0.223 39 

(17 - 161) 

0.2 

Harbour 
porpoise 

486 

(22-1728) 

0.3 175 

(93 - 381) 

0.1 261 

(139 - 578) 

0.1 

Grey seal 3058 

(211-4469) 

43 675 

(260 - 1090) 

4.2 1058 

(411 - 1705) 

6.6 

Harbour seal 322 

(32-416) 

50.5 12 

(2 - 22) 

2.3 15 

(2 - 28) 

2.9 

 

Table 10.24: The number of individuals (n) and per cent of reference population (%) with 
the potential to be displaced due to underwater noise from concurrent pile driving at two 
locations (two vessels) for the assessment to inform the 2013 Inch Cape Consent (ICOL, 
2013) and the Development24 – Scenario 3 (ML) – for both pin piles and monopiles 

Species 2013 Inch Cape ES Development 

Pin piles Monopiles 

n % n % n % 

Minke whale 543 

(17-4846) 

0.3 76 

(24 - 368) 

0.3 112 

(40 - 573) 

0.5 

Bottlenose 
dolphin 

19 

(1-27) 

9.7 4 

(4 - 5) 

2.1 6 

(5 - 8) 

3.1 

White-beaked 
dolphin 

51 

(2-330) 

0.2 21 

(9 - 87) 

0.1 33 

(15 - 135) 

0.2 

Harbour 
porpoise 

556 

(29-1934) 

0.3 142 

(75 - 300) 

0.1 212 

(112 - 458) 

0.1 

                                                           
23 Reference population has changed from the 2013 Inch Cape ES (ICOL, 2013). See Table 10.9. 
24 The figures in brackets represent the numbers of individuals estimated using the 95% confidence intervals of the density 
surfaces. 
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Species 2013 Inch Cape ES Development 

Pin piles Monopiles 

n % n % n % 

Grey seal 3212 

(244-4682) 

45.2 533 

(199 - 867) 

3.3 830 

(314 - 1346) 

5.2 

Harbour seal 340 

(49-435) 

53.3 14 

(2 - 26) 

2.7 17 

(2 - 31) 

3.3 

 

Table 10.25: The number of individuals (n) and per cent of reference population (%) with 
the potential to be displaced due to underwater noise from concurrent pile driving at two 
locations (two vessels) for the assessment to inform the 2013 Inch Cape ES (ICOL, 2013) 
and the Development25 – Scenario 4 (WC) – for both pin piles and monopiles 

Species 2013 Inch Cape ES Development 

Pin piles Monopiles 

n % n % n % 

Minke whale 543 

(17-4846) 

0.3 110 

(35 - 560) 

0.5 158 

(56 - 848) 

0.7 

Bottlenose 
dolphin 

19 

(1-27) 

9.7 6 

(5 - 7) 

3.1 8 

(7 - 11) 

4.1 

White-beaked 
dolphin 

51 

(2-330) 

0.2 32 

(13 - 130) 

0.2 48 

(20 - 198) 

0.3 

Harbour 
porpoise 

556 

(29-1934) 

0.3 207 

(109 - 447) 

0.1 302 

(160 - 665) 

0.1 

Grey seal 3212 

(244-4682) 

45.2 810 

(306 - 1314) 

5.1 1236 

(471 - 2001) 

7.7 

Harbour seal 340 

(49-435) 

53.3 17 

(2 - 31) 

3.3 20 

(3 - 36) 

3.9 

69 For every species/scenario combination, the estimated number of individuals which had the 
potential to be displaced was less for the Development than for the assessment to inform the 
2013 Inch Cape ES (ICOL, 2013). In 26 of the 48 cases, the estimated numbers were at least an 

                                                           
25 The figures in brackets represent the numbers of individuals estimated using the 95% confidence intervals of the density 
surfaces. 
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order of magnitude lower for the Development. This is due to developments in noise 
modelling (Farcas et al., 2016) and use of the University of Aberdeen’s Moray Firth harbour 
porpoise dose-response curve (Graham et al., 2017; see Figure 10.14) which have confirmed 
that the assumptions made in the 2013 Inch Cape ES (ICOL, 2013) were overly conservative. 

70 When these numbers were expressed as percentages of reference populations they were less 
for the Development than for the assessment to inform the 2013 Inch Cape ES (ICOL, 2013) in 
41 of the 48 cases. In the other seven cases, the very slightly greater percentages came about 
because different (smaller) minke whale and white-beaked dolphin reference populations 
were used (the Celtic and Greater North Seas MMMU26 instead of all four IWC-defined stocks 
in the North Atlantic for minke whale27 and the eastern North Atlantic stock for white-beaked 
dolphin28). 

71 Using the criteria for predicting the significance of effects (see Table 10.15), the effects of 
displacement on all marine mammal species from piling (of either pin piles or monopiles) at 
the Development are predicted to be of minor significance (see Table 10.25). This is because 
they are predicted to be medium term in duration (construction years) and low in magnitude 
(with mitigation ≤ 5.1 and 7.7 per cent of the species’ reference populations are estimated to 
have the potential to be affected for pin piles and monopiles respectively). 

72 Therefore, the effects of displacement from piling (either pin piles or monopiles) at the 
Development are predicted to be of minor significance (see Table 10.25). In addition they are 
less than those which were assessed as not significant in the 2013 Inch Cape ES (ICOL, 2013) 
and deemed acceptable for the 2014 Inch Cape Consent (see Table 10.26). 

Table 10.26: The significance of the potential effects of displacement from piling on marine 
mammals 

Species 2013 Inch Cape ES Development 

Minke whale Minor Minor 

Bottlenose dolphin Moderate Minor 

White-beaked dolphin Minor Minor 

Harbour porpoise Minor Minor 

Grey seal Major Minor 

Harbour seal Major Minor 

 

73 As agreed with the stakeholders at the second marine mammal workshop (see Table 10.1), as 
the numbers of individual animals modelled to receive noise sufficient to induce PTS onset 
and/ or be displaced by piling noise is lower for the Development than for the assessment to 
inform the 2013 Inch Cape ES (ICOL, 2013), population level modelling has not been 
undertaken for minke whale, white-beaked dolphin, harbour porpoise, grey seal or harbour 

                                                           
26 23,528 minke whales and 15,895 white-beaked dolphins. 
27 181,922 animals (2013 Inch Cape ES (ICOL, 2013)). 
28 22,664 animals (2013 Inch Cape ES (ICOL, 2013)). 
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seal. Where conducted, population level modelling illustrated that impacts arising from the 
assessment to inform the 2013 Inch Cape ES (ICOL, 2013) would be minor in the long-term, 
and impacts from the Development are predicted to be lower than this and not significant. 

Population level modelling (bottlenose dolphin) 

74 As agreed during consultation with MS-LOT (see Table 10.1), population level modelling was 
undertaken for bottlenose dolphin (see Appendix 10A for details) to inform the AA. As advised, 
interim PCoD (rather than VORTEX which was used in the assessment to inform the 2013 Inch 
Cape ES; ICOL, 2013) was used. PTS was not considered because the number of bottlenose 
dolphins with the potential to be impacted by PTS onset due to underwater noise from pile 
driving was zero for each scenario (Table 10.16, Table 10.17, Table 10.18 and Table 10.19). 
The number of bottlenose dolphins with the potential to be displaced due to underwater noise 
from pile driving was not equal to zero (Table 10.21, Table 10.22, Table 10.23 and Table 10.24) 
therefore displacement was considered. 

75 For each model run, the median predicted population size at each year of simulation was 
plotted with 95% confidence intervals for the undisturbed and disturbed populations (see 
Figure 10.35, Figure 10.37, Figure 10.39 and Figure 10.41). It is important to note that this is 
presented to facilitate comparisons among the scenarios rather than to make quantitative 
predictions regarding the likely bottlenose dolphin population size at any time. For each of 
the four scenarios, it is very difficult to differentiate between predicted bottlenose dolphin 
population growth with no displacement (undisturbed population) and with displacement 
(disturbed population). This suggests that displacement from piling is unlikely to affect 
population growth. 

76 Several metrics requested by MS-LOT were tabulated (see Table 10.27). The median ratio of 
disturbed to undisturbed growth rate, and disturbed to undisturbed population size, was 
equal to one for each of the four scenarios. This indicates that, on average, the disturbance 
levels experienced by the population have no impact on population size over the 25 year 
period modelled. Furthermore, the end population size of the disturbed population is the 
same as, or just one or two individuals less than, that of the undisturbed population in each 
of the four scenarios modelled (see Table 10.27, Figure 10.36, Figure 10.38, Figure 10.40 and 
Figure 10.42). This also indicates no impact on population size over the 25 year period 
modelled. 

77 In conclusion, displacement from pile driving at Inch Cape is unlikely to affect the size or 
growth of the bottlenose dolphin population off the east coast of Scotland (for any of the four 
scenarios). 
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Table 10.27: Predicted changes in bottlenose dolphin population size and growth rate under 
the four Inch Cape only construction scenarios (A to D). Bracketed values represent the 
median difference in the disturbed and undisturbed growth rates and population sizes 

Scenario Median 
ratio of 

disturbed to 
undisturbed 

growth 
rate29 

Median ratio 
of disturbed 

to 
undisturbed 
population 

size30 

Centile for the 
undisturbed 

population that 
matches the 50th 

centile for the 
disturbed 

population31 

Median 
end 

population 
size 

Pin piles Single 
piling 
vessel 

Undisturbed 1.00 1.00 0.50 284 

Scenario A 1.00 (0.00) 1.00 (0.00) 0.49 282 

Two 
piling 
vessels 

Undisturbed 1.00 1.00 0.50 284 

Scenario B 1.00 (0.00) 1.00 (0.00) 0.50 284 

Monopiles Single 
piling 
vessel 

Undisturbed 1.00 1.00 0.50 280 

Scenario C 1.00 (0.00) 1.00 (0.00) 0.49 278 

Two 
piling 
vessels 

Undisturbed 1.00 1.00 0.50 280 

Scenario D 1.00 (0.00) 1.00 (0.00) 0.49 279 

 

  

                                                           
29 A value of 1 indicates that, on average, the disturbance levels experienced by the population have no impact on 
population growth over the 25 year period modelled. 
30 A value of 1 indicates that, on average, the disturbance levels experienced by the population have no impact on 
population size over the 25 year period modelled. 
31 Because the end population size of the disturbed population is expected to be less than that of the undisturbed 
population, this value is expected to be less than 0.5. A value of 0.5 indicates no impact on population size over the 25 year 
period modelled. This is the most sensitive of the three metrics presented. The distributions of population sizes for both 
the undisturbed and disturbed populations were also plotted as histograms. 
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Figure 10.35: Predicted bottlenose dolphin population growth over 25 years with no 
displacement (undisturbed population) and with displacement (disturbed population) 
associated with piling pin piles at Inch Cape using a single piling vessel (Scenario A) 
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Figure 10.36: Distribution of predicted bottlenose dolphin sizes after 25 years with no 
displacement (undisturbed population) and with displacement (disturbed population) 
associated with piling pin piles at Inch Cape using a single piling vessel (Scenario A) 
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Figure 10.37: Predicted bottlenose dolphin population growth over 25 years with no displacement 
(undisturbed population) and with displacement (disturbed population) associated with piling pin 
piles at Inch Cape using two piling vessels (Scenario B) 
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Figure 10.38: Distribution of predicted bottlenose dolphin sizes after 25 years with no 
displacement (undisturbed population) and with displacement (disturbed population) 
associated with piling pin piles at Inch Cape using two piling vessels (Scenario B) 
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Figure 10.39: Predicted bottlenose dolphin population growth over 25 years with no 
displacement (undisturbed population) and with displacement (disturbed population) 
associated with piling monopiles at Inch Cape using a single piling vessel (Scenario C) 
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Figure 10.40: Distribution of predicted bottlenose dolphin sizes after 25 years with no 
displacement (undisturbed population) and with displacement (disturbed population) 
associated with piling monopiles at Inch Cape using a single piling vessel (Scenario C) 
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Figure 10.41: Predicted bottlenose dolphin population growth over 25 years with no 
displacement (undisturbed population) and with displacement (disturbed population) 
associated with piling monopiles at Inch Cape using two piling vessels (Scenario D) 
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Figure 10.42: Distribution of predicted bottlenose dolphin sizes after 25 years with no 
displacement (undisturbed population) and with displacement (disturbed population) 
associated with piling monopiles at Inch Cape using two piling vessels (Scenario D) 

 
 

Disturbance from increased noise from geophysical survey systems 

78 For the purposes of this assessment, the term ‘geophysical survey systems’ potentially 
includes, but is not limited to, the following types of equipment: sub-bottom profilers 
(pingers, sparkers, boomers and chirps), USBL transceivers/transducers and 
transponders/responders/beacons, scanning sonars and multi beam echo sounders. 
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79 Geophysical survey systems are routinely used during activities associated with cable laying 
e.g. pre- and post-lay surveys, trenching, cable laying, backfill and rock placement. 

80 Construction vessels will utilise positioning equipment including USBL 
transceivers/transducers and transponders/responders/beacons for the duration of the 
construction phase. Cable lay activity makes up only part of the construction programme but 
it will require the use of scanning sonars and multi-beam echo sounders in addition to the 
vessel positioning equipment listed above. 

PTS 

81 The sound emitted by some geophysical survey systems has the potential to induce the onset 
of PTS if source levels are high. In such cases, current best practice will be used; at the moment 
this is adoption of the JNCC guidelines for minimising the risk of injury to marine mammals 
from geophysical surveys (JNCC, 2017) i.e. pre-work searches to ensure that no marine 
mammals are present within the zone of potential effect when work commences and the use 
of soft starts where possible (i.e. if equipment specifications allow). Therefore, with 
mitigation, there is no potential for the sound emitted by geophysical survey systems to 
induce the onset of PTS. It should be noted that the JNCC guidelines state that “multi-beam 
surveys in shallower waters (<200m) are not subject to these requirements as it is thought the 
higher frequencies typically used fall outside the hearing frequencies of cetaceans and the 
sounds produced are likely to attenuate more quickly than the lower frequencies used in 
deeper waters. JNCC do not, therefore, advise that mitigation is required for multi-beam 
surveys in shallow waters”. This is also assumed to be the case for the sounds produced by 
other high frequency equipment. 

82 Using the criteria for predicting the significance of effects (see Table 10.15), the effects of PTS 
on all marine mammal species from use of geophysical survey systems at the Development 
are predicted to be of minor significance (see Table 10.27). This is because they are predicted 
to be medium term in duration (construction years) and low in magnitude (with mitigation no 
animals, i.e. less than ten per cent of the species’ reference populations, will be affected). 

Disturbance 

83 The sound emitted by some geophysical survey systems has the potential to disturb marine 
mammals if the frequency/ frequencies used are audible to them32. 

84 The ML response will be temporary behavioural avoidance (there is evidence that short-term 
disturbance caused by a commercial two-dimensional seismic survey does not lead to long-
term displacement of harbour porpoises in the Moray Firth; Thompson et al., 2013). 

85 The only available information on disturbance from geophysical survey noise comes from 
Thompson et al. (2013), who found evidence of harbour porpoise group responses (to airgun 
noise) over ranges of 5-10 km. However, because this was a high energy survey for oil and gas, 

                                                           
32 The estimated auditory bandwidth (kHz) of low frequency cetaceans is 0.007-35, mid frequency cetaceans is 0.15-160, 
high frequency cetaceans is 0.2-180 and phocid seals in water is 0.075-86 (Southall et al., 2007; NOAA, 2016). 
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the findings are not considered to be equivalent to those thought likely in response to use of 
the geophysical survey systems proposed here (peak to peak source levels from the seismic 
survey were estimated to be 242-253 dB re 1 µPa at 1 m, while source levels from typical sub-
bottom profilers, USBL transceivers/transducers and transponders/responders/ beacons, 
scanning sonars and multi beam echo sounders range from 149 to 225 dB re 1 µPa at 1 m). 
The temporary displacement observed from the seismic survey within the Moray Firth is 
therefore considered to be overly precautionary for use as a proxy for displacement likely 
from the geophysical survey equipment used during activities associated with cable laying. 

86 With the lack of information available to inform a detailed assessment, but considering the 
confidence that the impacts will be lower than those observed from seismic surveys, it has 
been assumed that the effects of disturbance due to increased noise from geophysical survey 
systems will be less than those from piling (which have been assessed in Paragraphs 81 to 91). 

87 Therefore, using the criteria for predicting the significance of effects (see Table 10.16), the 
effects of disturbance on all marine mammal species from use of geophysical survey systems 
at the Development are predicted to be of minor significance (see Table 10.28). This is because 
they are predicted to be medium term in duration (construction years) and low in magnitude 
(less than ten per cent of the species’ reference populations will be affected). Impacts from 
geophysical survey systems were not assessed in the Inch Cape 2013 ES. 

Table 10.28: The significance of the potential impacts of geophysical survey systems on 
marine mammals 

Species Development 

PTS Disturbance 

All marine mammals Minor Minor 

 

88 It should be noted that prior to construction starting, an EPS Risk Assessment for construction 
of the Development will be conducted to determine whether an EPS licence will be required 
(in relation to the potential for disturbance). Current guidance will be used; at the moment 
this is the Marine Scotland and SNH guidance for Scottish inshore waters (Marine Scotland 
and SNH, 2014). The EPS risk assessment will cover all activities associated with the offshore 
construction programme. It is thought at this juncture that a licence may be required for piling 
and the use of geophysical survey systems. 

10.8.2 Effects of Decommissioning 

89 The potential effects of decommissioning the Wind Turbine Generators (WTGs) and Offshore 
Substation Platforms (OSPs) are considered to be equivalent to and potentially lower than 
those associated with the construction phase i.e. of minor significance. This is because it is 
expected that underwater noise levels will be substantially lower during decommissioning 
than construction because decommissioning will not involve pile driving. 



10   BIOLOGICAL ENVIRONMENT 
Marine Mammals 

INCH CAPE OFFSHORE LIMITED 
www.inchcapewind.com 78 of 98 

Chapter 

90 The geophysical survey systems required for decommissioning are expected to be the same 
as those used during the construction phase, the potential effects of decommissioning the 
Inter-array Cables are therefore considered to be equivalent to those associated with the 
construction phase i.e. of minor significance. 

91 The approach to decommissioning is described in Chapter 7 (Section 7.12).  

 Impact Assessment - Offshore Export Cable Corridor 

10.9.1 Effects of Construction 

Disturbance from increased noise from geophysical survey systems 

92 The assessment undertaken for installing the Inter-array Cables (see Paragraphs 111 to 120 in 
Section 10.8.1) is equally applicable to any Offshore Export Cable work i.e. the potential effects 
of both PTS and disturbance on all marine mammal species from use of geophysical survey 
systems are predicted to be of minor significance. 

93 As noted in Paragraph 118, an EPS Risk Assessment for construction of the Development will 
be conducted to determine whether an EPS licence will be required (in relation to the 
potential for disturbance due to the sound emitted by some systems). Current guidance will 
be used; at the moment this is the Marine Scotland and SNH guidance for Scottish inshore 
waters (Marine Scotland and SNH, 2014). 

10.9.2 Effects of Decommissioning 

94 The assessment undertaken for decommissioning the Inter-array Cables (see Paragraphs 120 
to 121 in Section 10.8.2) is equally applicable to any Offshore Export Cable work i.e. the 
potential effects of both PTS and disturbance on all marine mammal species from use of 
geophysical survey systems are predicted to be of minor significance. 

95 The approach to decommissioning is described in Chapter 7 (Section 7.12)  

 Impact Assessment - Development and Onshore Transmission Works (OnTW) 

96 The potential effects of displacement/ PTS from piling during construction of the Development 
will be the same as those from the Wind Farm alone i.e. of minor significance. In addition they 
are less than those which were assessed as not significant in the 2013 Inch Cape ES (ICOL, 
2013) and deemed acceptable for the 2014 Inch Cape Consent (see Section 10.8). 

97 The potential effects of disturbance from increased noise from geophysical survey systems 
during construction and/ or decommissioning of the Development will be the sum of those 
from the Wind Farm (see Section 10.8) and the OfTW (see Section 10.9), and are considered 
to be of minor significance. 

98 As noted in Paragraph 118, an EPS Risk Assessment for construction of the Development will 
be conducted to determine whether an EPS licence will be required (in relation to the 
potential for disturbance). Current guidance will be used; at the moment this is the Marine 
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Scotland and SNH guidance for Scottish inshore waters (Marine Scotland and SNH, 2014). The 
EPS risk assessment will cover all activities associated with the offshore construction 
programme (no marine mammal impacts are anticipated from the Onshore Transmission 
Works associated with the Development). It is thought at this juncture that an EPS licence may 
be required for piling and the use of geophysical survey systems. 

99 The approach to decommissioning is described in Chapter 7 (Section 7.12)  

 Cumulative Impact Assessment 

100 As advised in the Scoping Opinion and subsequent consultation (see Table 10.1): 

• Only the potential for underwater noise impacts has been included in the CIA. Therefore, 
projects which were listed in the Scoping Opinion but for which no/ or negligible levels of 
underwater noise are predicted have been identified as being unlikely to exert a 
cumulative impact, and have not been assessed (i.e. scoped out of the cumulative 
assessment; see Table 10.29 below for details); and 

• The following projects were considered in the CIA : 

o Neart na Gaoithe OWF; 

o Beatrice OWF; 

o Moray East OWF; 

o Aberdeen Harbour Expansion Project; 

o Seagreen Phase 1 OWF; 

o Moray West OWF; 

o Aberdeen Bay OWF (also known as the European Offshore Wind Deployment Centre); 

o Hywind Scotland Pilot Park Project; 

o Kincardine OWF; and 

o Forthwind OWF, Methil. 
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Table 10.29: Projects not assessed in (i.e. scoped out of) the CIA 

Project Location Details Timescale Potential effects on 
marine mammals 

Meteorological Mast – 
Seagreen Phase 1 
OWF 

Forth 
and Tay 

A floating LiDAR was 
installed 

2017 None (no pile driving 
undertaken) 

Rosyth International 
Container Terminal 

Forth Creation of an 
international (two-ship) 
container terminal 

Scoping 
Report 
submitted 
in 2014 

Unlikely (no or negligible 
levels of underwater 
noise predicted) 

Grangemouth 
Renewable Energy 
Plant 

Forth Biomass combined heat 
and power plant 

Unknown Unlikely (no or negligible 
levels of underwater 
noise predicted) 

Rosyth Renewable 
Energy Plant 

Forth Biomass plant Unknown Unlikely (no or negligible 
levels of underwater 
noise predicted) 

Dundee Renewable 
Energy Plant 

Tay Biomass plant Plans 
withdrawn 

None (plans withdrawn) 

Cockenzie Combined 
Cycle Gas Turbine 
Power Station 

Forth Coal-fired power station 
closed in 2013 

Unknown Unlikely (no or negligible 
levels of underwater 
noise predicted) 

Captain Clean Energy 
Project (Caledonia 
Clean Energy Project), 
Grangemouth 

Forth Natural gas feedstock 
power plant with 
integrated CO2 capture 
facilities  

Start-up 
would be 
in the 
2020s 

Unlikely (no or negligible 
levels of underwater 
noise predicted) 

Coastal Improvement 
Works at the mouth of 
the Barry Burn, 
Carnoustie 

Tay Replacement of existing 
tank blocks and sand 
dunes with rock armour 
and provision of retaining 
wall 

Unknown Unlikely (no or negligible 
levels of underwater 
noise predicted) 

Victoria and Albert 
Museum at Dundee 
(Dundee Waterfront 
Development) 

Tay Waterfront 
redevelopment 

Museum 
due to 
open in 
2018 

Unlikely (no or negligible 
levels of underwater 
noise predicted) 

Port of Dundee 
Expansion 

Tay Land reclamation (by 
infilling) project 

Construction may involve 
either caissons or piling 

EIA Scoping 
and HRA 
Screening 
undertaken 
in 2013 

None (project appears to 
be on hold) 
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Project Location Details Timescale Potential effects on 
marine mammals 

Edinburgh Harbour 
Master Plan 
(Edinburgh 
Waterfront 
Development) 

Forth Unknown Unknown Unlikely (no or negligible 
levels of underwater 
noise predicted) 

 

101 As agreed at the second marine mammal workshop (see Table 10.1), for the purposes of the 
EIA, a qualitative assessment has been carried out for minke whale, white-beaked dolphin, 
harbour porpoise, grey seal and harbour seal i.e. all species except bottlenose dolphin. This 
qualitative assessment has taken into account the population level assessments and 
modelling of the consequences of impacts from pile driving at five OWF projects situated off 
the east coast of Scotland (Inch Cape, Seagreen Alpha and Bravo, NnG, Beatrice and MORL 
Eastern Development Area) which were undertaken to inform the 2013 Inch Cape ES (ICOL, 
2013). 

102 As agreed during consultation with MS-LOT, population level modelling was undertaken for 
bottlenose dolphin (see Appendix 10A) to inform the AA. As advised by the Scottish Ministers, 
interim PCoD (rather than VORTEX which was used in the assessment to inform the 2013 Inch 
Cape ES; ICOL, 2013) was used.  

10.11.1 Effects of Construction 

103 As provided in Table 10.14 above, offshore construction of the Development is anticipated to 
commence in 2021. The offshore construction activities will occur over approximately two 
years. The main offshore construction activities, and their anticipated durations and 
illustrative dates, are outlined in Table 10.30 below. It is likely that pile driving will be 
undertaken in 2021. 

Table 10.30: Main construction activities along with anticipated durations and the 
illustrative programme 

Main construction activity Anticipated duration 
(months) 

Illustrative programme 

Pre-construction surveys 6 2018 

Foundation installation Up to 9 2021 

Inter-array Cable installation 
and commissioning 

12 2021 and 2022 

Installation of substructures 6 to 9  2022 

Installation and commissioning 
of WTGs 

6 to 9 2023 
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Installation and commissioning 
of OSPs 

6 2022 

Offshore Export Cable 
installation 

9 2022 

 

Qualitative assessment (minke whale, white-beaked dolphin, harbour porpoise, grey seal, 

harbour seal) 

104 The 2013 Inch Cape ES (ICOL, 2013) presented population modelling (for harbour seal) of the 
consequences of impacts from pile driving at five projects situated off the east coast of 
Scotland. It also included a comparison of the number of grey seals potentially affected against 
the Potential Biological Removal (PBR) for that year. Both sequential and concurrent piling (of 
the projects) were taken into account. The PTS and displacement impacts which were used to 
populate the harbour seal model, and inform the grey seal PBR comparison, were estimated 
using methodologies which are now considered to be overly precautionary. As shown above 
in Section 10.8.1, revised noise modelling and use of the dose-response curve of Graham et 
al. (2017) have led to a substantial reduction in the number of individuals of each species 
estimated to be impacted by PTS and displacement compared to the assessment to inform 
the 2013 Inch Cape ES (ICOL, 2013). Using the best practice assessment methodology available 
at the time (2013), cumulative long-term population level effects were deemed acceptable for 
the east coast projects through the consents issued for all five projects. Due to the substantial 
reduction in the number of individuals of each species which have been estimated to be 
impacted by the current Development, the potential for cumulative long-term population 
level effects is considered to be within the footprint of that assessed in 2013, and to be minor. 

105 The predicted impacts upon minke whale, white-beaked dolphin and harbour porpoise were 
not assessed at the population level within the 2013 Inch Cape ES (ICOL, 2013). Instead, 
impacts were considered qualitatively against estimates of population size. As the number of 
individual animals of each species predicted to experience PTS and displacement effects from 
the Development are substantially less than those from the assessment to inform the 2013 
Inch Cape ES (ICOL, 2013), the effects are considered to be within those predicted for the 2014 
Inch Cape Consent, and thus acceptable at a cumulative level. 

Quantitative assessment (bottlenose dolphin) 

106 As agreed during consultation (see Table 10.1), population level modelling using the interim 
PCoD framework was undertaken for bottlenose dolphin (see Appendix 10A for details) to 
inform the AA. PTS was not considered because the number of bottlenose dolphins with the 
potential to be impacted by PTS onset due to underwater noise from pile driving/ blasting was 
zero for each of the five projects considered (see Table 10.14). The number of bottlenose 
dolphins with the potential to be displaced due to underwater noise from pile driving/ blasting 
varied from two to 53 (Table 10.14) therefore displacement was considered. 
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107 For both model runs, the median predicted population size at each year of simulation was 
plotted with 95% confidence intervals for the undisturbed and disturbed populations (see 
Figure 10.43 and Figure 10.44). Although predicted bottlenose dolphin population growth 
with displacement (disturbed population) can be differentiated from predicted bottlenose 
dolphin population growth with no displacement (undisturbed population), disturbed 
population growth follows the same trajectory as undisturbed population growth in the years 
after construction/ displacement (which have been modelled to occur between 2017 and 
2021 inclusive; see Table 10.14). The end population size of the disturbed population is similar 
to (95 per cent of) that of the undisturbed population in each of the two scenarios modelled 
(see Table 10.31, Figure 10.44 and Figure 10.46). 

108 Several metrics requested by MS-LOT were tabulated (see Table 10.31). The median ratio of 
disturbed to undisturbed growth rate, and disturbed to undisturbed population size, was 
equal to one for each of the two scenarios. This indicates that, on average, the disturbance 
levels experienced by the population have no impact on population size over the 25 year 
period modelled. 

109 In conclusion, displacement from pile driving/ blasting may affect the size and growth of the 
bottlenose dolphin population off the east coast of Scotland. However, the outputs from 
iPCoD suggest that the size of this effect is likely to be small. The precision of estimates from 
the current monitoring programme for this population (and other similar populations) suggest 
that an effect of this size is unlikely to be detectable. 

Table 10.31: Predicted changes in bottlenose dolphin population size and growth rate under 
the two cumulative construction scenarios (E and F) 

Scenario Median 
ratio of 

disturbed 
to 

undisturbed 
growth 
rate33 

Median 
ratio of 

disturbed 
to 

undisturbed 
population 

size34 

Centile for the 
undisturbed 
population 

that matches 
the 50th centile 

for the 
disturbed 

population35 

Median end 
population size 

Construction of 
five projects off 
the east coast of 
Scotland including 
piling pin piles at 
Inch Cape 

Undisturbed 1.00 1.00 0.50 276 

Scenario E 1.00 (0.00) 1.00 (0.00) 0.40 264 

                                                           
33 A value of 1 indicates that, on average, the disturbance levels experienced by the population have no impact on 
population growth over the 25 year period modelled. 
34 A value of 1 indicates that, on average, the disturbance levels experienced by the population have no impact on 
population size over the 25 year period modelled. 
35 Because the end population size of the disturbed population is expected to be less than that of the undisturbed 
population, this value is expected to be less than 0.5. A value of 0.5 indicates no impact on population size over the 25 year 
period modelled. This is the most sensitive of the three metrics presented. The distributions of population sizes for both 
the disturbed and undisturbed populations were also plotted as histograms. 
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Construction of 
five projects off 
the east coast of 
Scotland including 
piling monopiles 
at Inch Cape 

Undisturbed 1.00 1.00 0.50 282 

Scenario F 1.00 (0.00) 1.00 (0.00) 0.41 268 

 

Figure 10.43: Predicted bottlenose dolphin population growth over 25 years with no 
displacement (undisturbed population) and with displacement (disturbed population) 
associated with the construction of five projects off the east coast of Scotland including 
piling pin piles at Inch Cape (Scenario E) 
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Figure 10.44: Distribution of predicted bottlenose dolphin sizes after 25 years with no 
displacement (undisturbed population) and with displacement (disturbed population) 
associated with the construction of five projects off the east coast of Scotland including 
piling pin piles at Inch Cape (Scenario E) 
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Figure 10.45: Predicted bottlenose dolphin population growth over 25 years with no 
displacement (undisturbed population) and with displacement (disturbed population) 
associated with the construction of five projects off the east coast of Scotland including 
piling monopiles at Inch Cape (Scenario F) 
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Figure 10.46: Distribution of predicted bottlenose dolphin sizes after 25 years with no 
displacement (undisturbed population) and with displacement (disturbed population) 
associated with the construction of five projects off the east coast of Scotland including 
piling monopiles at Inch Cape (Scenario F) 
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110 The findings of the CIA have been described in Table 10.32 below. 

Table 10.32: Findings of the CIA 

Project Location Details Timescale Potential effects on 
marine mammals 

Significance Justification 

Projects for which a quantitative cumulative assessment was carried out for bottlenose dolphins 

Neart na 
Gaoithe 
OWF 

Forth and Tay 54 WTGs (6-legged 
jackets with drilled 
and/ or piled 
foundations) 

Piling in 2021 Displacement from 
piling 

Disturbance from 
increased noise from 
geophysical survey 
systems 

Minor Bottlenose dolphin: Displacement from 
cumulative pile driving and blasting may 
affect the size and growth of the 
bottlenose dolphin population. However, 
the iPCoD outputs suggest that the size 
of this effect is likely to be small. 

Other species: Revised noise modelling 
and use of the dose-response curve of 
Graham et al. (2017) have led to a 
substantial reduction in the number of 
individuals estimated to be impacted by 
PTS and displacement compared to the 
assessment used to inform the 2013 Inch 
Cape ES (ICOL, 2013), for which long-
term cumulative effects of (piling) noise 
were considered to be minor for all 
species. 

Beatrice 
OWF 

Moray Firth 84 WTGs (4-legged 
jackets with piled 
foundations) 

Under 
construction 
(piling undertaken 
in 2017) 

Displacement from 
piling 

Disturbance from 
increased noise from 
geophysical survey 
systems 

Moray East 
OWF 

Moray Firth Up to 137 WTGs (4-
legged jackets with 
gravity base or piled 
foundations) 

It is expected that 
offshore 
construction will 
take place in 2020 
and 2021 

Displacement from 
piling 

Disturbance from 
increased noise from 
geophysical survey 
systems 
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Project Location Details Timescale Potential effects on 
marine mammals 

Significance Justification 

Aberdeen 
Harbour 
Expansion 
Project 

Aberdeenshire Construction of two 
breakwaters, quaysides 
and associated 
infrastructure 

Large-scale capital 
dredge and sea disposal 

Blasting in 2018 Disturbance due to 
underwater noise 
from blasting (piling 
has not been 
considered because a 
rotary bored cast-in-
situ method will be 
used i.e. no impact 
piling) 

Projects for which a qualitative cumulative assessment was carried out 

Seagreen 
Phase 1 
OWF 

Forth and Tay 70-120 WTGs 

Monopiles, pin-piled 
jackets, suction caisson 
jackets and gravity base 
structures are being 
considered 

It is expected that 
offshore 
construction will 
begin in 2022 and 
take 36 months 

Displacement from 
piling 

Disturbance from 
increased noise from 
geophysical survey 
systems 

Minor The ML response will be temporary 
behavioural avoidance. The distance of 
the Seagreen site(s) to the coastal strip is 
greater than that of Inch Cape. 
Displacement from piling noise is likely to 
be substantially less than that predicted 
for Inch Cape36, and thus not considered 
likely to exert a detectable consequence 
upon the bottlenose dolphin population.  

                                                           
36 It should be noted that no bottlenose dolphins were predicted to suffer displacement/PTS from piling (Aberdeen Harbour Expansion Project AA, 2016). 
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Project Location Details Timescale Potential effects on 
marine mammals 

Significance Justification 

Moray 
West OWF 

Moray Firth Up to 90 WTGs 

Gravity base structures 
and/ or steel lattice 
jackets with pin piles or 
suction caissons and/ 
or suction caissons 
and/ or monopiles 

It is anticipated 
that a phased 
installation 
process would 
begin in 2022 

Displacement from 
piling 

Disturbance from 
increased noise from 
geophysical survey 
systems 

Minor The potential effects are likely to be 
similar to (or less than) those estimated 
for Moray East OWF. Although the 
projects are in close proximity, the 
ground conditions at Moray West are 
thought to be softer than those at Moray 
East. Although Moray West is situated 
closer to the coast (where bottlenose 
dolphins are primarily distributed), the 
PTS and displacement impacts for Moray 
East were estimated using 
methodologies which are now 
considered to be overly precautionary. 

Aberdeen 
Bay OWF 
(also 
known as 
the 
European 
Offshore 
Wind 
Deploymen
t Centre) 

Aberdeenshire Eleven WTGs (3-legged 
jackets with suction 
bucket foundations) 

Under 
construction 

Disturbance from 
increased noise from 
geophysical survey 
systems 

Not 
significant 

Unlikely (no or negligible levels of 
underwater noise predicted). 

Hywind 
Scotland 
Pilot Park 

Aberdeenshire Five floating WTGs Fully 
commissioned 

Disturbance from 
increased noise from 
geophysical survey 
systems 

Not 
significant 

Unlikely (no or negligible levels of 
underwater noise predicted). 
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Project Location Details Timescale Potential effects on 
marine mammals 

Significance Justification 

Kincardine 
OWF 

Aberdeenshire Seven floating WTGs Consent 
authorised 

Disturbance from 
increased noise from 
geophysical survey 
systems 

Not 
significant 

Unlikely (no or negligible levels of 
underwater noise predicted). 

Forthwind 
Offshore 
Wind 
Demonstra
tion Project 

Forth Two WTGs (jackets 
which form the tower 
as well as the 
foundation) 

Consent 
authorised 

Disturbance from 
increased noise from 
geophysical survey 
systems 

Not 
significant 

Unlikely (no or negligible levels of 
underwater noise predicted). 
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111 In summary, the cumulative assessment has identified no significant impacts from the 
Development in combination with any other plans/ projects: 

• For four of the ten projects considered (Aberdeen Bay OWF, Hywind Scotland Pilot Park, 
Kincardine OWF and Forthwind Offshore Wind Demonstration Project), either no or 
negligible levels of underwater noise are predicted therefore the potential for a significant 
cumulative level impact is unlikely; 

• For two of the ten projects considered (Seagreen Phase 1 OWF and Moray West OWF), 
the ML response will be temporary behavioural avoidance; and 

• For four of the ten projects considered (NnG OWF, Beatrice OWF, Moray East OWF and 
Aberdeen Harbour Expansion Project), revised noise modelling and use of Graham et al. 
(2017)’s dose-response curve have led to a substantial reduction in the number of 
individuals estimated to be impacted by PTS and displacement compared to the 
assessment used to inform the 2013 Inch Cape ES (ICOL, 2013), for which long-term 
cumulative effects of (piling) noise were considered to be minor for all species. 
Displacement (from cumulative pile driving and blasting) may affect the size and growth 
of the bottlenose dolphin population however the size of this effect is likely to be small. 

10.11.2 Effects of Decommissioning 

112 Only those offshore wind projects which were scoped in to the cumulative assessment for 
construction (see Table 10.31) have been considered here. 

113 The potential effects of decommissioning WTGs and OSPs are considered to be equivalent to 
and potentially lower than those associated with the construction phase. This is because it is 
expected that underwater noise levels will be substantially lower during decommissioning 
than construction because decommissioning will not involve pile driving. 

114 Should geophysical survey systems be required during decommissioning, the potential effects 
of decommissioning the Inter-array and Offshore Export Cables are considered to be 
equivalent to those associated with the construction phase. 

115 The approach to decommissioning is described in Chapter 7 (Section 7.12)  

 Impact Interactions 

10.12.1 Development Alone 

116 Marine mammals which have been temporarily displaced as a result of increased underwater 
noise from pile driving and/ or geophysical survey systems (see Section 10.8.1) will be 
unavailable to be impacted by other, more localised, potential impacts such as changes in prey 
availability, increased sediment in the water column, collision risk and accidental pollution 
events (see Table 10.3). There is therefore, little chance for animals to experience such 
localised impacts when displaced from the wider area, and therefore experience impact 
interactions with that of temporary displacement from underwater noise. 
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10.12.2 Cumulative with Other Projects 

117 Other cumulative projects assessed either did not overlap temporally with the Development, 
or included piling within their Design Envelope. If piling was included in the Design Envelope, 
the assessment described in Paragraph 151 applies. For projects that do not include piling 
within their Design Envelope, impacts are considered to be short-term, temporary, localised 
and within the coastal strip distant from the Development Area. Animals are more likely to 
use similar alternative habitat when at sea rather than congregate in development sites in 
estuaries where these projects tend to be located. There is therefore little chance for animals 
to experience impact interactions with that of temporary displacement from underwater 
noise from the Development. 

 Additional Mitigation 

118 No additional mitigation is proposed. 

 Conclusion and Residual Effects 

10.14.1 Development Area  

119 The residual effects, taking account of embedded mitigation (Section 10.5.2), from piling and 
use of geophysical survey systems at the Development are summarised in the bullets and 
Table 10.33 below: 

• PTS from piling: The residual effects of PTS on all marine mammal species from piling at 
the Development are predicted to be of minor significance. This is because they are 
predicted to be medium term in duration (construction years) and low in magnitude (with 
mitigation less than ten per cent of the species’ reference populations will be affected). 
In addition, the residual effects of PTS from piling at the Development are predicted to be 
less than those which were assessed as not significant in the 2013 Inch Cape ES (ICOL, 
2013) and deemed acceptable for the 2014 Inch Cape Consent. 

• Displacement from piling: The residual effects of displacement on all marine mammal 
species from piling at the Development are predicted to be of minor significance. This is 
because they are predicted to be medium term in duration (construction years) and low 
in magnitude (with mitigation less than ten per cent of the species’ reference populations 
will be affected). In addition, the residual effects of displacement from piling at the 
Development are predicted to be less than those which were assessed as not significant 
in the 2013 Inch Cape ES (ICOL, 2013) and deemed acceptable for the 2014 Inch Cape 
Consent. 

• Population level modelling: Displacement from pile driving at Inch Cape is unlikely to 
affect the size or growth of the bottlenose dolphin population off the east coast of 
Scotland. While displacement from pile driving/blasting at the cumulative projects may 
affect the size and growth of the bottlenose dolphin population off the east coast of 
Scotland, the outputs from iPCoD suggest that the size of this effect is likely to be small. 
The precision of estimates from the current monitoring programme for this population 
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(and other similar populations) suggest that an effect of this size is unlikely to be 
detectable. 

• PTS from increased noise from geophysical survey systems: The residual effects of PTS on 
all marine mammal species from use of geophysical survey systems at the Development 
are predicted to be of minor significance. This is because they are predicted to be medium 
term in duration (construction years) and low in magnitude (with mitigation no animals, 
i.e. less than ten per cent of the species’ reference populations, will be affected). 

• Disturbance from increased noise from geophysical survey systems: The residual effects 
of disturbance on all marine mammal species from use of geophysical survey systems at 
the Development are predicted to be of minor significance. This is because they are 
predicted to be medium term in duration (construction years) and low in magnitude (less 
than ten per cent of the species’ reference populations will be affected). 

• In terms of mitigation, current best practice will be used; at the moment this is adoption 
of the JNCC guidelines for minimising the risk of injury to marine mammals from 
geophysical surveys (JNCC, 2017) i.e. pre-work searches to ensure that no marine 
mammals are present within the zone of potential effect when work commences and the 
use of soft starts where possible (i.e. if equipment specifications allow). 

120 It should be noted that an EPS Risk Assessment for all envisaged activities associated with the 
construction of the Development will be conducted to determine whether an EPS licence will 
be required (in relation to the potential for disturbance). Current guidance will be used; at the 
moment this is the Marine Scotland and SNH guidance for Scottish inshore waters (Marine 
Scotland and SNH, 2014). The following activities will be assessed: Piling; use of geophysical 
survey systems. 

Table 10.33: Summary of effects – Development Area 

Impact Receptor Effect 

Construction (& Decommissioning) 

Displacement/ PTS from piling All marine mammals Minor 

Disturbance from increased 
noise from geophysical survey 
systems 

All marine mammals Minor 

 

10.14.2 Offshore Export Cable Corridor 

121 In summary, the residual effects, taking account of embedded mitigation (Section 10.5.2), of 
PTS and disturbance on all marine mammal species from increased noise from geophysical 
survey systems used within the Offshore Export Cable Corridor are predicted to be of minor 
significance (see also Table 10.34 below). 

122 It should be noted that an EPS Risk Assessment for all envisaged activities associated with the 
construction of the Development will be conducted to determine whether an EPS licence will 
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be required (in relation to the potential for disturbance due to the sound emitted by some 
systems). Current guidance will be used; at the moment this is the Marine Scotland and SNH 
guidance for Scottish inshore waters (Marine Scotland and SNH, 2014). 

Table 10.34: Summary of effects – Offshore Export Cable Corridor 

Impact Receptor Effect 

Construction (& Decommissioning) 

Disturbance from increased 
noise from geophysical survey 
systems 

All marine mammals Minor 

 

10.14.3 Cumulative Impacts 

123 In summary, the cumulative assessment has identified no significant impacts from Inch Cape 
in combination with any other plans/ projects. 
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11 Ornithology 

 Introduction 

1 This chapter presents the assessment of potential impacts on birds predicted to arise from 
the construction, operation and maintenance, and decommissioning of the Inch Cape Wind 
Farm and associated Offshore Transmission Works (OfTW) (the Development).  

2 The following chapters and appendices should be read in conjunction with this chapter, the 
introductory chapters (1-8) and the ornithology section of the Inch Cape Wind Farm and 
Offshore Transmission Works Habitats Regulations Appraisal (HRA): 

• Appendix 11A: Offshore Ornithology Baseline Survey Report 

• Appendix 11B: Apportioning Effects to Special Protection Area (SPA) Colonies During the 
Breeding and Non-Breeding Seasons  

• Appendix 11C: Estimation of the Development Alone and Cumulative Collision Risk  

• Appendix 11D: Estimation of the Development Alone and Cumulative Effects from 
Displacement and Barrier Effects 

• Appendix 11E: Population Viability Analyses 

• Chapter 9: Natural Fish and Shellfish; and  

• Chapter 18: Summary of Effects. 

 Consultation 

11.2.1 Scoping 

3 An Environmental Impact Assessment (EIA) Scoping Report for the Development was issued 
in April 2017. This Scoping Report contained the HRA screening report for the Development.  

4 Prior to issuing the formal Scoping Opinion, a meeting was held by Marine Scotland 
Licensing Operations Team (MS-LOT) on 26 May 2017, involving Marine Scotland Science 
(MSS), Scottish Natural Heritage (SNH), the Royal Society for the Protection of Birds (RSPB) 
and Inch Cape Offshore Limited (ICOL), to facilitate early engagement and structured 
discussion between these stakeholders and ICOL. Discussions at this meeting covered a 
range of topics including the following: 

• Baseline survey data; 

• Proposed operational period for the Inch Cape Wind Farm; 

• Foraging range data to be used to define regional seabird populations and connectivity 
with SPAs; 

• Approaches for inclusion of the Forth and Tay projects in the Cumulative Impact 
Assessment (CIA) (specifically in relation to whether the consented or revised designs 
should be used); and 
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• Recent updates to modelling methodologies. 

5 The formal Scoping Opinion from MS-LOT was received on the 28 July 2017 covering all 
receptors other than marine mammals and ornithology. Separate addendums to cover 
marine mammals and ornithology were issued on the 3 and 10 August 2017 respectively. 
The MS-LOT Scoping Opinion for ornithology included the scoping advice from SNH and 
RSPB, as well as a summary of discussions between MSS, SNH and RSPB on the issues 
pertaining to the scope of the assessment. 

6 Following receipt of the ornithology addendum, received on the 10 August 2017, further 
correspondence with MS-LOT was undertaken to seek clarification on several points, as well 
as a small number of further, new queries that emerged during the course of undertaking 
the assessment. This correspondence comprised letters of clarification from ICOL to MS-LOT 
sent on 29 August 2017, 19 September 2017, 11 October 2017 (dated 06 October 2017), 26 
October 2017, with associated responses received on 8 and 29 September 2017, 17 October 
2017, and 3 November 2017, respectively. Additional to these letters, there was associated 
email correspondence. This concerned; (i) the colony count data provided by SNH in their 
scoping advice (with emails sent from ICOL to MS-LOT on 28 September 2017, 17 October 
2017, 28 November 2017, and 5 and 11 December 2017 and respective responses received 
on 29 September 2017, 19 October 2017, 30 November 2017, 8 and 18 December 2017); (ii) 
the methods for calculating non-breeding season effects (with emails from MS-LOT to ICOL 
on 1, 8 and 30 November 2017, and from ICOL to MS-LOT on 8 and 28 November 2017); and 
(iii) the development and availability of the MS-LOT Apportioning Tool (email from MS-LOT 
to ICOL of 7 November 2017)1. The ornithology addendum and subsequent clarifications are 
referred to as the Scoping Opinion. A summary of the final outcome of this correspondence 
is provided below (Table 11.1).  

Table 11.1: Scoping responses and actions 

Consultee Scoping Response ICOL’s Response 

SNH Recommend that pre-application dialogue 
should continue after scoping to address 
points of clarification and confirm final 
methodological details. This should be co-
ordinated, as far as is possible given 
uncertain re-submission timescales, with 
all three Forth and Tay developers. 

Within the constraints of having to meet a 
tight deadline for production and 
submission of the application, efforts were 
made to continue dialogue on the key 
elements of the assessment beyond the 
Scoping Opinion. This included a 
stakeholder’s workshop on 7 March 2018, 
which was attended by SNH, RSPB, MSS 
and MS-LOT.  

SNH  Scoping advice is limited to the time frame 
of the expected application in early 2018. 
Advice may be updated if the application is 
significantly delayed.  

This has been noted. MS-LOT confirmed 
the Scoping Opinion would be valid for 12 
months, unless otherwise agreed.  

                                                           
1 At the time of writing, all correspondence is available at 
http://www.gov.scot/Topics/marine/Licensing/marine/scoping/ICOLRevised-2017/OrnithologyQ-
092017.[Accessed:02/08/18] 

http://www.gov.scot/Topics/marine/Licensing/marine/scoping/ICOLRevised-2017/OrnithologyQ-092017
http://www.gov.scot/Topics/marine/Licensing/marine/scoping/ICOLRevised-2017/OrnithologyQ-092017
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Consultee Scoping Response ICOL’s Response 

SNH Noted that no further baseline survey is 
required (as per SNH advice note of 2 
February 2017), but this advice may 
change if the application is delayed. 

The assessment is based upon the existing 
two years of boat-based survey data 
(spanning the period September 2010 to 
September 2012), which the Scoping 
Opinion states to remain valid for the 
application provided that the application is 
received within 12 months of the issue of 
the Scoping Opinion (after which time this 
position could be subject to review). An 
extension to the validity of the Scoping 
Opinion was granted and the application 
submitted within this time. The existing 
two years of boat-based survey data is 
therefore considered to remain valid. 

SNH  SNH does not require any assessment 
against the regional populations of the 
seabird species of concern. The SNH focus 
is on the individual breeding colonies, 
particularly SPAs. 

The key species and SPAs for assessment 
are: 

• Gannet – Forth Islands 

• Kittiwake – Forth Islands, Fowlsheugh 

• Herring gull – Forth Islands, 
Fowlsheugh 

• Puffin – Forth Islands 

• Guillemot – Forth Islands, Fowlsheugh 

• Razorbill – Forth Islands, Fowlsheugh 

Inclusion of St Abb’s Head to Fast Castle 
SPA and Buchan Ness to Collieston Coast 
SPA populations of kittiwake, herring gull, 
guillemot and razorbill will depend upon 
review of the updated apportionment 
calculations. 

SNH do not consider that the Inch Cape 
Project (either alone or in-combination 
with the other Forth and Tay proposals) 
will give rise to significant population level 
impacts to lesser black-backed gull, fulmar, 
common tern and Arctic tern at any of the 
identified SPAs. 

This advice from SNH is reflected in the 
focus of the assessment. The impacts to 
each of the SPA populations identified for 
inclusion by SNH (and which were 
identified to have connectivity with the 
Development Area and 2 km buffer) have 
been assessed, with conclusions reached 
regarding whether these impacts 
represent adverse effects on the 
respective SPAs. The following key species 
and SPAs were assessed: 

• Gannet – Forth Islands 

• Kittiwake – Forth Islands, Fowlsheugh, 
St Abb’s Head to Fast Castle 

• Herring gull – Forth Islands, 
Fowlsheugh, St Abb’s Head to Fast 
Castle 

• Puffin – Forth Islands 

• Guillemot – Forth Islands, Fowlsheugh, 
St Abb’s Head to Fast Castle, Buchan 
Ness to Collieston Coast  

• Razorbill – Forth Islands, Fowlsheugh 

The Buchan Ness to Collieston Coast SPA 
kittiwake and herring gull populations, and 
the St Abb’s Head to Fast Castle SPA 
razorbill population were determined not 
to have connectivity to the Development 
Area and buffer. 

Consideration has also been given to the 
regional populations of the identified 
seabird species of concern. 

SNH In relation to the Outer Firth of Forth and 
St Andrews Bay Complex proposed SPA 
(pSPA), the Inch Cape Wind Farm lies 

The assessment has adopted the approach 
advised by SNH in relation to the qualifying 
features of the Outer Firth of Forth and St 
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approximately 10 km from the boundary 
and is unlikely to cause disturbance to, or 
displacement of, seabirds foraging within 
the pSPA. Outwith the pSPA, it is 
considered that impacts on individuals can 
only meaningfully be assessed in relation 
to these birds as members of a breeding 
population. It is advised that six key pSPA 
interests should be scoped in for 
assessment – i.e. gannet, kittiwake, herring 
gull, guillemot, razorbill and puffin. The 
advice provided on these species in 
relation to the SPA breeding colonies also 
covers the pSPA requirements. 

Further advice provided to MS-LOT on 07 
September 2017 stated that insufficient 
information is currently available on the 
extent of the activities associated with the 
installation, operational maintenance and 
decommissioning of the Offshore Export 
Cable within the Outer Firth of Forth and St 
Andrews Bay Complex pSPA to enable this 
to be scoped out of the assessment (see 
below)1. With this exception, it is advised 
that other seabird qualifying features (or 
named components of assemblage 
features) of the pSPA can be scoped out of 
the assessment.  

Andrews Bay Complex pSPA which are 
identified for inclusion in the assessment. 
In line with SNH advice, the other 
qualifying features have been scoped out 
of the assessment other than in relation to 
the installation, maintenance and 
decommissioning of the Offshore Export 
Cable. This is considered in the HRA (ICOL, 
2018a), but also in relation to the wider 
regional populations of the relevant 
species. 

SNH It is considered that all other bird interests 
(i.e. non-seabirds) were fully considered 
and addressed in pre-application dialogue 
and in final assessments for the previous 
application. The key possible impact from 
the Forth and Tay wind farms on these 
interests relates to the collision risk that 
turbines may present to birds on 
migration. In this regard, MS-LOT 
commissioned a strategic ‘worst case’ 
collision risk assessment for all wind farms 
proposed in Scottish waters at the time 
(WWT Consulting, 2014). It is considered 
that current offshore wind proposals in 
Scottish waters do not present significant 
risk to any other bird interests and SNH do 
not require any individual developer to 
submit further information in this regard. 

This advice has been noted and the 
assessment has scoped out all non-seabird 
interests. 

SNH  Inch Cape only presents a risk to seabirds 
when they’re outwith SPA or pSPA 
boundaries. Therefore, as previously 
advised, any potential wind farm impacts 
should be considered in relation to the 
conservation objective for ‘population of 

In relation to the SPA qualifying features 
that are considered in the assessment, the 
focus of the assessment is in relation to 
the conservation objective for ‘population 
of the bird species as a viable component 
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the bird species as a viable component of 
the SPA’. This means that the significance 
of any collision mortality, disturbance or 
displacement of individual birds at sea is 
considered in relation to the consequent 
effects on SPA breeding populations. SNH 
do not require any assessment against 
regional populations nor a separate 
assessment for the pSPA. 

of the SPA’. 

As noted above, consideration has also 
been given to the regional populations of 
the identified seabird species of concern, 
whilst an assessment in relation to the 
installation, maintenance and 
decommissioning of the Offshore Export 
Cable is also presented for both the pSPA 
and regional populations of the relevant 
species. 

 

SNH The CIA should include non-breeding 
season effects, as follows: 

• Kittiwake: All UK wind farms in the 
North Sea1. 

• Gannet: All UK wind farms in the North 
Sea and English Channel1. 

• Herring gull: If project alone collisions 
are significant, CIA for non-breeding 
season effects to encompass the Forth 
and Tay wind farms1. 

• Guillemot and razorbill: The same 
wind farms as included for the 
breeding season effects. 

• Puffin: No assessment of non-breeding 
season effects is required1. 

The assessment has followed SNH advice 
on the inclusion of non-breeding season 
effects within the CIA. 

SNH No need to consider displacement effects 
on kittiwake, as available post-construction 
monitoring indicates no significant 
avoidance by this species. 

Contrary to SNH advice, displacement 
effects on kittiwake have been assessed, 
following advice from MS-LOT. In line with 
the advice from MS-LOT, quantitative 
assessment of displacement is limited to 
the breeding period and only a qualitative 
assessment for the SPA populations is 
undertaken for the non-breeding periods. 

SNH  For the purposes of assessing displacement 
using the Statutory Nature Conservation 
Bodies (SNCB) matrix approach, assumed 
mortality rates amongst displaced birds 
should be 2% for puffin and 1% for other 
species.  

The mortality rates advised by SNH have 
been used to inform the SNCB matrix 
approach for assessment of displacement 
effects (except in the case of kittiwake for 
which displacement effects were assessed 
although SNH did not consider this 
necessary - see above). 

SNH Displacement impacts should be 
undertaken for the three auk species. It is 
considered that the updated Centre for 
Ecology and Hydrology (CEH) displacement 
model (SeabORD) should be the preferred 
approach to assessing breeding season 

The SeabORD model was not published at 
the time of undertaking the assessment 
but CEH were commissioned by ICOL to 
run the model using the latest unpublished 
version. The resulting outputs have been 
used to estimate the effects of 
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displacement effects. displacement and barrier effects during 
the breeding season on SPA populations of 
the three auk species and kittiwake, and 
consideration has been given within the 
assessment to the resulting outputs.  

However, in line with the advice provided 
by MS-LOT in the Scoping Opinion the 
SNCB matrix approach provides the basis 
for assessing breeding season 
displacement and barrier effects on these 
species, and provides the displacement-
related inputs to the Population Viability 
Analyses (PVAs)5. 

SNH Displacement effects in the non-breeding 
season should only be assessed for 
guillemot and razorbill because puffins 
disperse from the Forth and Tay region in 
winter. Non-breeding displacement of 
these two species should be assessed using 
the SNCB matrix approach (SNCBs 2017). 

It is advised that a 60% displacement rate 
and 1% rate of mortality are assumed for 
this. 

Non-breeding season displacement effects 
have been assessed quantitatively for 
guillemot and razorbill only. Qualitative 
assessment of kittiwake displacement 
during the non-breeding season has also 
been undertaken (following advice from 
MS-LOT). 

The displacement and mortality rates used 
in this exercise are as advised by SNH.  

SNH It was advised that a 2 km buffer should be 
assumed for use with the SeabORD model 
(as advised for the SNCB matrix approach), 
although it was recognised that previous 
modelling outputs for estimating 
displacement and barrier effects had 
assumed a 1 km buffer2. 

A two kilometre buffer has been assumed 
for both the SNCB matrix approach and the 
SeabORD models, whilst the outputs from 
Searle et al. (2014) are presented as 
estimated using a one kilometre buffer. 

Bird densities and population-sizes within 
the two kilometre buffer were 
extrapolated from the existing density 
estimates for the four kilometre buffer 
(the original analyses to estimate densities 
within the buffer having been undertaken 
on the four kilometre buffer). This 
approach was confirmed as acceptable by 
MS-LOT and SNH4. 

SNH Based on the discussions at the ornithology 
meeting attended by MS-LOT, SNH, RSPB 
and MSS on 19 July 2017 (but not stated 
within the SNH Scoping Advice), collision 
risk models (CRMs) should use monthly 
maximum densities of birds in flight as 
opposed to monthly mean densities, 
because this would capture uncertainty in 
the survey data. 

Contrary to the SNH advice, the mean 
monthly densities of birds in flight have 
been used as the inputs to the CRMs. As 
detailed in the Scoping Opinion, this is 
consistent with what has been advised for, 
and undertaken by, other assessments of 
offshore wind farms. A measure of the 
statistical uncertainty about these mean 
values is presented through calculation of 
the standard deviations (SDs) for the mean 
monthly densities. 
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SNH Nocturnal activity scores should be 2 (i.e. 
25%) for herring gull and kittiwake and 1 
(i.e. 0%) for gannet. 

The SNH advice on nocturnal activity 
scores to use in the CRMs has been 
followed. 

SNH For gannet and kittiwake, CRM outputs 
should be presented for model options 1 
and 2 using Johnston et al. flight heights 
and a 98.9% (+/- 2 SD) avoidance rate.  

For herring gull, CRM outputs should be 
presented for model options 1, 2 and 3 
using a 99.5% (+/- 2 SD) avoidance rate and 
Johnston et al. flight heights. 

CRMs for kittiwake and gannet have been 
undertaken using the options and 
avoidance rates advised by SNH. 

For herring gull, options 1, 2 and 3 have 
been undertaken (as advised by SNH). It 
has been assumed that the SNH advice on 
avoidance rates to use for herring gull is an 
unintentional error (as it differs from the 
conclusions of the SNCB advice document 
– SNCB 2014). Therefore, in line with the 
MS-LOT advice (and SNCBs (2014)), 
avoidance rates of 99.5% have been used 
for options 1 and 2, and the more 
precautionary 99.0% for option 3. 

SNH Recommended periods to define breeding 
and non-breeding seasons are provided for 
each of the key seabird species. These 
should be used to apportion impacts 
between seasons. 

The advised seasonal periods have been 
used in the assessment. 

SNH  All birds recorded as adults during the at-
sea surveys should be considered to be 
breeding adults. This is a precautionary 
assumption and it may be possible to 
refine it with further discussion. 

The advised approach to determining the 
proportion of breeding adults within the 
on-site population has been followed. 
However, as advised by MS-LOT, a 
proportion of the birds classed as adults 
from at-sea survey data are assumed to be 
sabbatical birds.  

For the three auk species the at-sea survey 
data do not provide information on age 
distributions and their age distributions are 
estimated from the stable age distributions 
of the associated population models that 
have been produced to inform the 
assessment (as advised by MS-LOT). 

SNH Apportioning breeding season impacts 
between colony populations should be 
undertaken following the SNH guidance 
(SNH 2016). It is recommended that this 
should be done according to the following 
two-step process: 

• apportioning between SPA and non-
SPA colonies using Seabird 2000 data  

• impacts apportioned to the SPA 
component should use most recent 
colony counts to apportion to the 

The assessment uses the approach advised 
by SNH to apportion breeding season 
impacts between colony populations. 
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individual SPA populations 

SNH Assessment of collision mortality in the 
non-breeding season for herring gull, 
kittiwake and gannet can use the approach 
agreed for herring gull during the Moray 
Firth determinations.  

While many herring gulls remain locally in 
the Forth and Tay over-winter, there is also 
an influx of wintering birds from 
elsewhere. Any collisions which might 
occur at the wind farm will therefore need 
to be apportioned between the local SPA 
breeders and these other wintering birds. 
We consider that a similar method can be 
worked up for kittiwake and gannet: 
defining the overall wintering population in 
the Forth and Tay and determining what 
proportion of this comprises birds from the 
relevant SPA breeding colonies. 

Updated advice from SNH for gannet and 
kittiwake was to use the Biologically 
Defined Minimum Population Scales 
(BDMPS) approach (Furness, 2015), with 
further correspondence between SNH, MS-
LOT and ICOL leading to agreement that 
this should be adapted in line with what 
was undertaken (by the same authors) for 
the more recent East Anglia THREE 
assessment (Royal HaskoningDHV et al. 
2015, MacArthur Green 2015 a, b)6. 

 

The estimated collision impacts to herring 
gulls were considered to be sufficiently 
small that the approach outlined by SNH 
for assessing non-breeding period effects 
was not necessary. Instead a more 
precautionary approach of assessing 
against the regional population as defined 
in the breeding period was undertaken for 
the SPA populations.  

In line with the MS-LOT advice, and 
following correspondence with SNH 
(including updated advice) and MS-LOT on 
the details of the approach to be used6, 
the assessment of non-breeding collision 
mortality to kittiwake and gannet SPA 
populations has been undertaken using 
the BDMPS approach, as modified in the 
East Anglia THREE assessment (Royal 
HaskoningDHV et al. 2015, MacArthur 
Green 2015 a, b) and using collision 
estimates as revised in MacArthur Green 
(2017). 

SNH SNH do not require any assessment of the 
potential impacts on seabird prey species 
from piling (underwater noise) impacts 
during construction. Any such impacts are 
relatively short-term and SNH consider 
these to be offset by the greatly reduced 
long-term impacts from having fewer 
turbines. 

In accordance with the SNH advice, 
potential impacts on seabird prey species 
from piling have been scoped out of the 
assessment. 

SNH The interpretation of the PVA outputs 
should be undertaken using the following 
metrics: 

• median of the ratio of impacted to 
unimpacted annual growth rate 

• median of the ratio of impacted to 
unimpacted population size 

The two metrics advised by SNH for use in 
interpreting PVA outputs have been 
applied in the assessment. However, as 
advised by MS-LOT, a third metric has also 
been applied in the interpretation of PVA 
outputs (i.e. the centile for unimpacted 
population that matches the 50th centile 
for impacted population). 

SNH Advised that PVAs were not required for 
either the Buchan Ness to Collieston Coast 

PVAs were undertaken for all SPA 
populations of the identified key seabird 
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SPA populations or the St Abb’s to Fast 
Castle SPA populations. 

Final advice on the requirement for PVAs 
for the relevant SPA populations is 
dependent on the outputs of the CRMs and 
displacement modelling. 

species which were considered to have 
connectivity to the Development Area and 
two kilometre buffer, except for the 
herring gull SPA populations. Impacts to 
herring gulls were considered to be 
sufficiently small to negate the need for 
PVAs.  

SNH As a minimum, any PVAs that are required 
should be based upon deterministic, 
density independent, Leslie Matrix 
population models. 

The assessment uses density independent, 
stochastic PVAs with those for species 
other than gannet undertaken using a 
state-space modelling framework 
(Freeman et al. 2014). Stochastic PVAs are 
likely to be more precautionary than 
deterministic PVAs (Cook and Robinson, 
2015), whilst the approach adopted 
follows the advice of the Scoping Opinion. 
The specific PVA used for gannet was as 
agreed in the Scoping Opinion1. 

SNH Where population modelling and PVAs are 
required, this should be undertaken over 
both 25 and 50 year time periods. 

PVAs have been based upon both 25 and 
50 year projections. 

SNH SNH have considered the proposed 
transmission works in relation to the 
relevant qualifying interests of the Outer 
Firth of Forth and St Andrews Bay Complex 
pSPA, in order to confirm that in their view 
there are no outstanding matters requiring 
further assessment. 

Potential impacts from the transmission 
works on seabird species were fully 
considered for the relevant marine licence. 
SNH do not consider there will be any 
significant disturbance to these seabirds 
(including pSPA qualifiers) arising from the 
proposed cable-laying activity in the export 
corridor. 

Subsequent clarification states that 
although SNH remains of the opinion that 
the effects arising from the cabling works 
can be managed to reduce impacts, they 
realise that there may be insufficient 
details to inform any appropriate 
assessments required1. Therefore, it is 
recommended that the following 
information should be provided in relation 
to the cabling works: 

• Extent and route of export cable 
corridors and number of cables. 

• Duration and method of cable 

The SNH advice on the information that 
should be provided in relation to the 
cabling works has been followed, and is 
presented in the HRA (ICOL, 2018a) and 
also (for regional populations) in the EIA 
chapter. 
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deployment including start and finish 
dates. 

• Type and number of vessels involved 
in cable laying operations 

• Habitat mapping within cable corridor 
and the likely prey species of pSPA 
interests where the cable route 
crosses the pSPA. 

• Use of any cable protection materials – 
type, location and method of 
deployment. 

• Schedule of operational maintenance 
checks, types of vessels, duration and 
timing. 

• Any proposed mitigation and inclusion 
of draft cable laying plan and cable 
maintenance plan. 

RSPB Note that a proposed operating time of 50 
years presents challenges to the 
environmental assessment, particularly in 
relation to the degree of uncertainty in 
predicting population scale effects on 
protected seabird colonies. Confidence in 
projected population model outputs 
decreases as time increases. This 
increasing lack of confidence extending to 
25 years and beyond has a direct effect on 
the decision-makers’ ability to reach an 
ecologically robust conclusion on the 
potential adverse effects to the Natura 
network and its protected species. RSPB 
would welcome further discussion on this 
topic as mechanisms for addressing the 
issue may exist. 

As detailed in the assessment, impacts 
have been assessed over both 25 and 50 
year timescales as requested in the 
Scoping Opinion. It is considered that 
sufficient information is available on the 
potential impacts and their potential 
effects to enable sufficiently precautionary 
conclusions to be made.  

RSPB Noted that the dedicated two year 
ornithology site survey data is now 5-7 
years old. An updated survey was not 
requested, but the spatial and temporal 
variability of seabird distributions was 
highlighted. As a consequence, the survey 
data may not represent an accurate 
account of seabird usage and this element 
of uncertainty will have to be taken into 
account within the assessment. 

The assessment is based upon the existing 
two years of boat-based survey data 
(spanning the period September 2010 to 
September 2012 inclusive), which were 
considered in the Scoping Opinion to be 
suitable for the purposes of the 
assessment. These surveys were 
undertaken using the recommended 
approach and methodology (Camphuysen 
et al. 2004) and are therefore no less 
reliable and representative than analogous 
surveys for other offshore wind farm 
projects. 

Uncertainty has been accounted for within 
the assessment by using a range of 
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precautionary assumptions and by 
undertaking the assessment in relation to 
worst-case scenarios. 

RSPB There is a need to establish a worst-case 
scenario in relation to the Forth and Tay 
wind farms. RSPB suggests that this is likely 
to be the Inch Cape Wind Farm plus the 
Neart na Gaoithe and Seagreen Alpha and 
Bravo 2014 consented designs. Verification 
will be required to confirm that the 2014 
consented designs for these projects 
represent a worst-case compared to new, 
alternative, designs that are submitted for 
these projects. 

The cumulative/in-combination 
assessment has considered two different 
scenarios with respect to the inclusion of 
the other Forth and Tay wind farm 
projects. This followed the MS-LOT advice 
on this matter, with the scenarios being: 

1. The worst case for each species from 
(i) Neart na Gaoithe (2014 as 
consented) or Neart na Gaoithe (2017 
Scoping Report) and (ii) Seagreen 
Alpha and Bravo (2014 as consented) 
or Seagreen (2017 Scoping Report); 
and 

2. Neart na Gaoithe (2017 Scoping 
Report) and Seagreen (2017 Scoping 
Report). 

RSPB The RSPB holds the results of an extensive 
seabird tracking programme. The 
information could provide additional 
evidence of seabird foraging distances, 
which can be used to identify reference 
populations for assessment purposes. RSPB 
has raised the potential of providing 
analysed information on foraging ranges to 
support the assessment. We will seek to 
provide this in due course. 

ICOL submitted a request to RSPB for the 
seabird tracking data on 1 September 
2017. Tracking data were provided to ICOL 
on 13 September 2017. However, the 
tracking data that were provided 
represented a subset of the full tracking 
data from UK colonies held by RSPB from 
the Future of the Marine Environment 
(FAME) and Seabird Tracking and Research 
(STAR) projects. This subset was the data 
that were owned solely by RSPB. It was 
considered that the subset of data 
provided to ICOL could not be assumed to 
be representative of the full data set.  

Further advice on this matter from MS-LOT 
advised that if the MS-LOT Apportioning 
Tool was not available in time for use in 
the assessment, it would be appropriate to 
determine colony connectivity using the 
Thaxter et al. (2012) foraging range data2. 
Subsequently, MS-LOT informed ICOL of a 
delay to the finalisation and publication of 
the MS-LOT Apportioning Tool due to an 
error in some of the underpinning analyses 
of Wakefield et al. (2017)7. 

As such, the RSPB tracking data were not 
used in place of the existing Thaxter et al. 
(2012) data on seabird foraging ranges. 

RSPB In addition to the SNH advice on the 
inclusion of non-breeding season effects in 

The non-breeding season collisions to 
gannet and kittiwake have been 
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the CIA, to consider collision impacts to 
kittiwake and gannet from non-UK wind 
farms in a qualitative way. 

considered quantitatively for UK North Sea 
and (for gannet) Channel wind farms, as 
advised in the Scoping Opinion. Non-UK 
wind farms have not been included as this 
was not advised by the Scoping Opinion. 

RSPB In relation to SPA assemblage features, 
both the assemblage and the named 
individual species populations within it 
need to be considered as part of the HRA. 
The two are not mutually exclusive.  

The assessment has treated named 
individual species populations within the 
SPA assemblage features as a full part of 
the HRA (ICOL, 2018a). The assemblage 
features have also been assessed in their 
own right. 

RSPB  The species and sites to be included in the 
assessment should be as per the SNH and 
MS-LOT advice except that great black-
backed gull and lesser black-backed gull 
should also be included in the EIA. 

Following the advice from SNH, MSS and 
MS-LOT, both great black-backed gull and 
lesser black-backed gull were scoped out 
of the assessment. This was on the basis 
that the previous assessments by all three 
Forth and Tay developers had 
demonstrated that effects on these species 
would be negligible. 

RSPB  All conservation objectives of the 
protected sites should be taken into 
account in order to review whether they 
can be discounted. 

Following the advice from MS-LOT, the 
conservation objective relating to the 
“population of the species as a viable 
component of the site” is the focus of the 
assessment presented in the HRA (ICOL, 
2018a). However, consideration is given to 
all the conservation objectives of the 
protected sites in the assessment to 
review whether they can be discounted 
and, where relevant, to provide 
justification as to why the other 
conservation objectives are less relevant 
than, or are addressed via, the 
conservation objective relating to the 
“population of the species as a viable 
component of the site”.  

RSPB Evidence relating to the avoidance 
behaviour of kittiwakes during the 
breeding season is lacking. Therefore, 
displacement effects should be considered 
for kittiwake, with a 50% displacement rate 
proposed. 

The advice from MSS and MS-LOT has 
been followed, with kittiwake 
displacement effects considered on the 
basis of a 30% displacement rate, which 
takes account of the contrasting advice 
from SNH and RSPB. SNH advised that the 
available evidence for kittiwake from post-
construction monitoring indicated no 
significant avoidance of wind farms and, as 
such, displacement did not need to be 
assessed. 

RSPB  For the purposes of assessing displacement 
using the SNCB matrix approach, assumed 
mortality rates amongst displaced birds 

The mortality rates advised by MS-LOT 
have been used in the assessment of 
displacement effects by the SNCB matrix 
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should be 2% for all species. approach. Thus, mortality rates of 2% are 
assumed amongst displaced birds for 
puffin and kittiwake, and of 1% for 
guillemot and razorbill. This also follows 
the advice of SNH, with the exception of 
kittiwake (for which SNH advised 
displacement did not need to be assessed). 

RSPB For apportioning of effects to non-adult 
age classes, the preference should be to 
use age structures as derived from the site 
survey data for gannet and kittiwake, as 
opposed to those from PVA-derived stable 
age structures. 

Age structures have been derived from the 
survey data for kittiwake and gannet for 
the purposes of apportioning effects. 

RSPB Recommend using the Band (2012) 
collision model, with model options and 
avoidance rates to be used for each species 
as advised by SNH, except that an 
avoidance rate of 98.0% for gannet during 
the breeding season is advised. This is 
because the evidence presented by Cook et 
al. (2014) to justify the 98.9% avoidance 
rate for gannet was based largely non-
breeding birds. 

The assessment uses the Band (2012) 
collision model, with model options and 
avoidance rates for each species as advised 
by SNH. An avoidance rate of 98.9%, as 
opposed to 98.0%, is used for gannet 
during the breeding season. This is as 
advised by SNH, MSS and MS-LOT on the 
basis of the conclusions of Cook et al. 
(2014) and the SNCBs (2014). 

RSPB Based on the discussions at the ornithology 
meeting attended by MS-LOT, SNH, RSPB 
and MSS on 19 July 2017 (but not stated 
within the RSPB Scoping Advice), CRMs 
should use monthly maximum densities of 
birds in flight as opposed to monthly mean 
densities, because this would capture 
uncertainty in the survey data. 

 

Contrary to the RSPB advice, the mean 
monthly densities of birds in flight have 
been used as the inputs to the CRMs. As 
detailed in the Scoping Opinion, this is 
consistent with what has been advised for, 
and undertaken by, other assessments of 
offshore wind farms. A measure of the 
statistical uncertainty about these mean 
values is presented through calculation of 
the SDs for the mean monthly densities. 

RSPB The nocturnal activity score for gannet 
should be 2 (i.e. 25%) because at-sea 
surveys may omit dawn and dusk, when 
gannet activity may be greatest. 

The nocturnal activity scores used in the 
CRMs follow the advice of SNH, MSS and 
MS-LOT. Therefore, a score of 1 (i.e. 0%) 
has been used for gannet. MSS considered 
that the rationale proposed by RSPB for 
using a higher nocturnal activity score 
conflated colony attendance, foraging 
activity and the timing of at-sea surveys. 

RSPB  Comparison should be made of site specific 
and generic data and associated 
confidence intervals using Proportion at 
Collision Height (“PCH”) as defined by 
survey height bands of both data sets. This 
should also include discussion of any 
significant differences. 

This comparison has been undertaken and 
is presented within the assessment, and 
the differences between the site-specific 
and generic flight heights are discussed. 
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RSPB The interpretation of the PVA outputs 
should be undertaken using the median of 
the ratio of impacted to unimpacted 
population size 

The metric advised by RSPB for use in 
interpreting PVA outputs has been applied 
in the assessment. However, as advised by 
MS-LOT, two other metrics have also been 
applied in the interpretation of PVA 
outputs (i.e. the median of the ratio of 
impacted to unimpacted annual growth 
rate and the centile for unimpacted 
population that matches the 50th centile 
for impacted population). 

RSPB Population modelling should be 
undertaken for the SPA populations with 
connectivity to the Development Area, 
including those for Buchan Ness to 
Collieston Coast SPA and St Abb’s Head to 
Fast Castle SPA. 

Population modelling has been undertaken 
in relation to the Buchan Ness to Collieston 
Coast SPA and the St Abb’s Head to Fast 
Castle SPA for the SPA populations 
considered to have connectivity to these 
SPAs, except in the case of herring gull 
where the predicted impacts were 
considered to be sufficiently small to 
negate need for any PVAs. 

RSPB Firth of Forth and St Andrew’s Bay Complex 
pSPA requires inclusion in the assessment. 
The supporting habitats within this pSPA 
are especially relevant to the cabling 
corridor. Such development could lead to 
habitat disturbance or loss within the 
pSPA. The relative importance of the cable 
corridor in terms of the quality of habitat 
and how its structure and function could 
be affected. 

The predicted impacts of the cable corridor 
on the supporting habitats within the pSPA 
have been considered within the 
assessment for both the pSPA populations 
(ICOL, 2018a) and the wider regional 
populations. 

MSS The CIA breeding season effects should 
consider effects from projects within mean 
maximum foraging range of the relevant 
SPA colony. Effects should be considered 
quantitatively for the Forth and Tay wind 
farms, and qualitatively for other wind 
farms.  

The CIA considers effects from projects 
within the mean maximum foraging range 
of the relevant SPA colony and assesses 
these effects quantitatively for the Forth 
and Tay wind farms and qualitatively for 
other wind farms. 

MSS In relation to the inclusion of non-breeding 
season effects in the CIA, agreed with 
SNH’s advice for herring gull, guillemot, 
razorbill and puffin but considered that it 
will be challenging to identify gannet, 
kittiwake and herring gull collision 
estimates from other UK offshore wind 
farms that have used consistent 
approaches. MSS advised that the 
cumulative collision estimates for these 
species should be treated with extreme 
caution (as should the PVA outputs that 
are derived from consideration of these 

The advice regarding cumulative collision 
estimates from the non-breeding season 
has been noted, and for gannet and 
kittiwake the in-combination assessment is 
undertaken in relation to the Forth and Tay 
wind farms only as well as for all UK North 
Sea and (for gannet) Channel wind farms. 
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effects).  

MSS  Displacement should be included in the 
kittiwake assessment. Macro avoidance/ 
displacement has been observed at some 
wind farms, and whilst displacement and 
collision effects may be mutually exclusive 
for individuals, this may not be the case at 
the population level. Proposed a 30% 
displacement rate, based on taking 
account of the differing SNH and RSPB 
advice on this issue, as well the approach 
taken in the original Forth and Tay 
assessments and the reduced number of 
Wind Turbine Generators (WTGs) 
compared to the previous designs. 

Displacement and barrier effects have 
been estimated for kittiwake using the 
SNCB matrix approach, with reference also 
made to the estimates produced using the 
SeabORD and earlier Searle et al. (2014) 
models. In line with the advice from MS-
LOT, the assessment is based upon the 
SNCB matrix approach, with the SeabORD 
model not yet published at the time of 
undertaking the assessment.  

MSS Supported the SNH advice with regard to 
assumed mortality rates for use with the 
SNCB matrix approach. 

The mortality rates advised by SNH for use 
with the SNCB matrix approach for 
estimating displacement effects have been 
adopted. 

MSS The use of monthly maximum densities of 
birds in flight for the CRMs ignores 
uncertainty and is overly precautionary. 
The use of monthly maximum densities is 
highly likely to estimate effects that are 
unrealistically high. 

The mean monthly densities of birds in 
flight should be used in the CRMs, with 
95% confidence limits presented for the 
mean values. 

CRMs are based upon the mean monthly 
densities of birds in flight, with the SDs for 
the mean monthly densities also 
presented. 

MSS Nocturnal activity scores should be 2 (i.e. 
25%) for herring gull and kittiwake and 1 
(i.e. 0%) for gannet. The justification from 
RSPB to use different scores for gannet 
appears to conflate nocturnal activity with 
colony attendance, foraging activity and 
timing of at-sea surveys and lacks an 
adequate empirical basis. 

The nocturnal activity scores advised by 
MSS and SNH have been used. 

MSS Avoidance rates for use in CRMs should be 
as detailed in the joint SNCB document on 
avoidance rates (SNCBs 2014). There is no 
evidence to support going against the 
advice provided in this document. 

The avoidance rates used in the CRMs are 
as advised by MSS and SNH. 

MSS The interpretation of the PVA outputs 
should be undertaken using the following 
metrics: 

• median of the ratio of impacted to 
unimpacted annual growth rate 

All three of the metrics recommended by 
MSS have been applied to the PVA outputs 
in the assessment. 
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• median of the ratio of impacted to 
unimpacted population size  

• centile for unimpacted population that 
matches the 50th centile for impacted 
population 

MSS  Recommended the use of stochastic, 
density independent, population models to 
provide the basis for the PVAs, because 
they are more precautionary than 
deterministic models and they provide the 
option of a greater range of outputs. 

The PVAs used in the assessment have 
been based upon stochastic, density 
independent, population models. 

MS-LOT Based upon the information and rationale 
presented in the Scoping Report, it is 
agreed that the EIA should only 
concentrate on those receptors which may 
be subject to significant effects from the 
proposed development. 

As set out in the Scoping Opinion, the EIA 
assessment encompasses the following 
impacts and species, with the focus being 
on populations from protected sites: 

• Gannet – collisions; 

• Kittiwake – collisions and 
displacement/barrier effects; 

• Herring gull – collisions; 

• Guillemot – displacement/barrier 
effects; 

• Razorbill – displacement/barrier 
effects; and 

• Puffin – displacement/barrier effects. 

MS-LOT Consider that the existing boat-based 
survey data remain suitable for providing 
the baseline survey data for the EIA but 
advise ICOL that if their application is 
delayed this advice may change. Advise 
that this Scoping Opinion has a shelf life of 
12 months from the date of issue. 

The assessment is based upon the existing 
two years of boat-based survey data 
(spanning the period September 2010 to 
September 2012 inclusive). 

MS-LOT Consider that the near-shore and intertidal 
survey data remain suitable for describing 
the baseline characteristics in the areas 
around the landfall site. 

In the event of any assessment of the 
landfall site and its surrounds being 
required the near-shore and intertidal 
survey data will be used. However, effects 
on bird populations in the near-shore and 
intertidal habitats within the vicinity of the 
landfall site have been scoped out for the 
assessment of the Development following 
the advice of SNH. These effects are 
addressed in Chapter 6: Ecology of the Inch 
Cape Onshore Transmission Works EIA 
report (ICOL, 2018b). 

MS-LOT For the CIA the following two scenarios 
should be considered in relation to 
incorporating the effects from the other 

This advice regarding the incorporation of 
predicted effects from the other Forth and 
Tay projects has been followed within the 
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Forth and Tay wind farms: 

1. The worst case for each species of (i) 
Neart na Gaoithe (2014 as consented) 
or Neart na Gaoithe (2017 Scoping 
Report) and (ii) Seagreen Alpha and 
Bravo (2014 as consented) or Seagreen 
Alpha and Bravo (2017 Scoping 
Report). 

2. Neart na Gaoithe (2017 Scoping 
Report) and Seagreen Alpha and Bravo 
(2017 Scoping Report) should be 
considered the other Forth and Tay 
projects.  

assessment. 

MS-LOT Further advice provided by MS-LOT 
indicated that estimation of non-breeding 
season collisions to gannet and kittiwake 
should be based on the up-to-date 
information on wind farm parameters 
provided in the recently produced 
spreadsheets from The Crown Estate2. 

The up-to-date information on non-
breeding season collision estimates for 
gannet and kittiwake have been used in 
the assessment. The detail of the approach 
that has been adopted was agreed 
following correspondence with SNH and 
MS-LOT6. 

MS-LOT Species that are listed as named 
components of SPA and pSPA assemblage 
features should be assessed in the HRA. 

Named components of SPA and pSPA 
assemblage features have been assessed in 
the HRA (ICOL, 2018a). 

MS-LOT In relation to the estimation of collision 
risk, if the stochastic CRM is available in 
time (due December 2017) to use for the 
production of the EIA then it should be 
used as it would represent the best 
available method. 

It has not been possible to use the 
stochastic CRM within the assessment 
because it was not available when the 
CRMs were being undertaken for the 
assessment. 

MS-LOT If required, population models (and 
resultant PVAs) for breeding populations of 
kittiwake, guillemot and razorbill should be 
based upon those developed by Freeman 
et al. (2014), but it is not realistic to 
necessarily expect such complex models to 
be developed for other species or 
populations. Existing matrix-based 
population models for Forth Islands gannet 
and puffin populations would still be 
considered suitable for use in the EIA and 
HRA. 

Kittiwake, herring gull, guillemot, razorbill 
and puffin population models are based 
upon those developed by Freeman et al. 
(2014). As agreed in the Scoping Opinion1, 
the existing Forth Islands gannet 
population model has been used, with it 
being adapted to incorporate the 2014 
population estimate for the SPA, with the 
resultant PVA using the at-sea survey 
estimates of age distribution (in 
accordance with the Scoping Opinion).  

MS-LOT The assessment must include the following 
SPAs/pSPA qualifying features: 

• Forth Islands SPA – gannet, kittiwake, 
herring gull, puffin, guillemot, razorbill 

• Fowlsheugh SPA – kittiwake, herring 
gull, guillemot, razorbill 

All of the SPA and pSPA qualifying features 
identified by MS-LOT have been scoped 
into the assessment. 

Information has also been provided on the 
scale of the cable laying works and the 
longevity of effects on supporting habitats, 
with the predicted consequent effects on 
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• Buchan Ness to Collieston Coast SPA 
and St Abb’s Head to Fast Castle SPA 
should be scoped in due to 
connectivity. PVAs for these SPAs are 
required unless the cumulative effects 
from the Forth and Tay projects are 
estimated to be less than a reduction 
in annual adult survival of 0.2%. 

• Firth of Forth and St Andrews Bay 
Complex pSPA - gannet, kittiwake, 
herring gull, puffin, guillemot, razorbill. 
The assessment carried out for these 
species at the breeding colony SPAs 
listed above should also be used for 
the assessment of the pSPA species.  

Subsequent clarification advises that the 
further SNH advice from 7 September 2017 
should be followed with regard to 
providing information on the scale of the 
cable laying works and the longevity of 
effect on supporting habitats to enable 
MS-LOT to undertake an Appropriate 
Assessment of the cable laying within the 
pSPA1. With this exception, there is no 
requirement for qualifying features of the 
pSPA other than those listed above to be 
assessed. 

the pSPA assessed (ICOL, 2018a). 

MS-LOT For the existing colony SPAs the 
conservation objective relating to the 
population of the species as a viable 
component of the site should be the focus 
of the assessment, although justification 
should be provided within the EIA/HRA 
Report as to why the other conservation 
objectives are less relevant or are 
addressed via this conservation objective. 

The conservation objective relating to the 
“population of the species as a viable 
component of the site” is the focus of the 
assessment presented in the HRA (ICOL, 
2018a). Consideration is also given to all 
the conservation objectives of the 
protected sites to review whether they can 
be discounted and, where relevant, to 
provide justification as to why the other 
conservation objectives are less relevant 
than, or are addressed via, the 
conservation objective relating to the 
“population of the species as a viable 
component of the site”. 

MS-LOT SPA reference population sizes should be 
as provided in the SNH advice. 

Clarifications to this advice, indicated that 
more recent count data were available 
from CEH, whilst there were discrepancies 
in some count data for the St Abb’s Head 
to Fast Castle SPA guillemot population3,4. 
SNH provided finalised colony counts for 
SPAs on 8 December 20178.  

The SPA reference populations used to 
inform the assessment and PVAs are as 
advised by SNH and MS-LOT on the basis of 
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the information provided by SNH in their 
advice.  

Details of the colony counts used as 
reference population sizes and as model 
inputs are provided in the assessment, 
with justification given for any differences 
from the reference populations advised by 
SNH. 

MS-LOT Seasonal periods for seabird species are to 
be as detailed by SNH advice. 

The assessment uses the seasonal periods 
as advised in the SNH scoping response. 

MS-LOT For breeding season populations, the SNH 
apportioning approach should be used, 
following the two-step process outlined in 
the SNH scoping response. 

In addition, the Apportionment Tool 
currently being developed by MS-LOT 
should also be used if it is available in time. 

Apportioning of impacts between breeding 
colonies has been undertaken using the 
SNH apportioning approach and following 
the two-step process outlined in the SNH 
scoping response. 

Finalisation of the Apportionment Tool was 
delayed, so that it was not available in 
time to inform the assessment7, so that 
the apportioning of impacts between 
breeding colonies was based solely on the 
SNH advised approach (as above). 
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MS-LOT Displacement should be assessed for SPA 
populations of puffin, guillemot, razorbill 
and kittiwake. 

Three different methods for assessing 
displacement and barrier effects were 
outlined in the Scoping Opinion – i.e. the 
SNCB matrix, the SeabORD model and the 
Searle et al. (2014) model.  

The SNCB matrix approach should be used 
to assess breeding season effects, with the 
Searle et al. 2014 model output used to 
provide context if SeabORD is not 
available5.  

Non-breeding season effects should be 
estimated for guillemot and razorbill using 
the SNCB matrix approach. The non-
breeding assessment for kittiwake should 
be qualitative, whilst it is not required for 
puffin1. 

For the SNCB matrix approach bird 
densities should be mean seasonal peaks 
from the wind farm plus 2 km buffer, and 
based on all birds (in flight and on the 
water). 

The following displacement rates should be 
used: 

• Auk species – 60% 

• Kittiwake – 30% 

For the SNCB matrix approach a mortality 
rate from displacement of 2% should be 
assumed for puffin and kittiwake during 
the breeding season, and 1% for guillemot 
and razorbill (in both breeding and non-
breeding seasons). Effects should be 
apportioned between age classes 
according to the ‘at-sea’ survey data for 
kittiwake and the proportions from the 
stable age structure, as derived from PVA, 
for the auk species. 

For guillemot and razorbill, all non-
breeding season effects should be assigned 
to relevant SPAs as per breeding season, 
and should be based on the total SPA 
population, with impacts apportioned to 
age classes according to the stable age 
structure from population models. 

Displacement/barrier effects have been 
assessed for puffin, guillemot, razorbill and 
kittiwake. The approaches used for this 
have followed the advice provided by MS-
LOT in the Scoping Opinion5. 

Thus, the SNCB matrix approach provides 
the basis for assessing breeding season 
displacement and barrier effects on these 
species, as well as the non-breeding 
season effects for guillemot and razorbill. 
The rates of displacement and of mortality 
amongst displaced birds assumed for the 
matrix approach were as advised by the 
Scoping Opinion. The estimated effects 
were apportioned to age classes according 
to the ‘at-sea’ survey data for kittiwake 
and the stable age structure from the 
respective population models for the three 
auk species. A qualitative assessment was 
undertaken for the kittiwake SPA 
populations in the non-breeding period 
(ICOL, 2018a). 

The Scoping Opinion noted that the 
SeabORD model and the way that CEH 
advise that it should be used has changed 
considerably since the draft version was 
circulated to the Project Steering Group 
(PSG), and that the model was still to be 
reviewed by the PSG with feedback not 
due until end November 20175. However, 
although the SeabORD model was not yet 
published at the time of undertaking the 
assessment, ICOL commissioned CEH to 
run the model for kittiwake and the three 
auk species, with the resulting outputs 
presented for comparison with those 
produced by the SNCB matrix and the 
earlier Searle et al. (2014) modelling.  

Both the SNCB matrix and the SeabORD 
modelling assumed a two kilometre buffer 
for the Wind Farm (as well as for the other 
Forth and Tay wind farms for the CIA and 
in-combination assessment). 

For the SNCB matrix, bird densities and 
population-sizes within the two kilometre 
buffer for the Development Area were 
extrapolated from the existing density 
estimates for the four kilometre buffer 
(the original analyses having been 
undertaken on the four kilometre buffer). 
This approach was confirmed as 
acceptable by MS-LOT and SNH4. 
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MS-LOT For apportioning non-breeding season 
impacts from collisions to gannet and 
kittiwake populations the BDMPS should 
be used (Furness, 2015). 

For herring gull, an appropriate non-
breeding season regional population 
should be defined, with impacts 
apportioned according to either the 
BDMPS proportion and/ or an analogous 
approach to that used for the assessment 
of impacts to non-breeding herring gulls in 
the Moray Firth1.  

The approach used in the assessment for 
the apportioning of non-breeding season 
impacts from collisions to gannet and 
kittiwake populations follows the advice 
provided by MS-LOT in the Scoping 
Opinion, and following further 
correspondence between MS-LOT, SNH 
and ICOL to agree the details of this6. 

For herring gull, the estimated collisions 
were considered to be sufficiently small 
that a more precautionary approach of 
assessing against the regional population 
as defined in the breeding period was 
undertaken. 

MS-LOT For breeding season gannet and kittiwake, 
effects should be apportioned to age 
classes using proportions derived from site 
survey data. This approach should also be 
followed for non-breeding season 
populations of these species if the survey 
data are available, otherwise the 
proportions from the PVA-derived stable 
age structure should be used. 

Effects from the Wind Farm on gannet, 
kittiwake and herring gulls have been 
apportioned to age classes using the 
proportions derived from the site survey 
data. This approach is used for both the 
breeding and non-breeding seasons. 

For the CIA, effects from the other Forth 
and Tay projects are also apportioned to 
age classes according to site survey data 
(for all seasonal periods), but the 
approaches used (and agreed) for 
estimating impacts from other wind farms 
in the UK North Sea and Channel do rely 
(to varying extents) upon PVA-derived 
stable age structure to apportion effects.  

MS-LOT Collision risk assessments should be 
undertaken for gannet, herring gull and 
kittiwake. For this, nocturnal activity scores 
should be 2 (i.e. 25%) for herring gull and 
kittiwake and 1 (i.e. 0%) for gannet. 

For collision modelling, mean monthly 
densities of birds in flight should be used, 
without any correction for potential boat-
based bias. Densities should have 95% 
confidence limits presented. 

Option 2 of the collision model should be 
used for gannet and kittiwake (flight height 
data according to Johnston et al. (2014a,b) 
with corrigendum). The Option 2 estimates 
should be used for PVAs. Option 1 
estimates should also be presented if 
sufficient site-specific flight height data are 
available. 

Comparison should be made of the site-
specific and generic flight height data 

Collision risk has been assessed for gannet, 
kittiwake and herring gull. The approaches 
used for the CRMs (e.g. model options and 
avoidance rates) follow the advice 
provided by MS-LOT in the Scoping 
Opinion. 

Mean monthly densities of birds in flight 
have been used in the CRMs and have 
been presented with 95% confidence 
limits. Comparisons of site-specific and 
generic flight heights have been 
undertaken for gannet, kittiwake and 
herring gull. 

Uncertainty in collision estimates has been 
presented based upon ± 2SD of the 
avoidance rate. 
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(Johnston et al. (2014a, b) with 
corrigendum).  

For herring gull, Options 2 and 3 of the 
collision model should be presented, and if 
sufficient data are available, Options 1 and 
4 also. Any PVA that is required should use 
the Option 3 outputs1. 

The recommended avoidance rates (with 
SD) are: 

• Gannet – 98.9% (± 0.002) 

• Kittiwake – 98.9% (± 0.002) 

• Herring gull – 99.5% (± 0.001) for 
Option 2 and 99.0% (± 0.002) for 
Option 3. 

Uncertainty in collision estimates should be 
presented as ± 2SD. 

MS-LOT PVA outputs are required for SPA colonies 
where the assessed effects exceed a 
change to the adult annual survival rate of 
0.2 %. 

Considered it likely that PVAs would need 
to be produced for the estimated effects 
from: 

• For guillemot, razorbill, puffin, gannet 
and kittiwake, the windfarm in 
isolation (effects throughout the year 
and on all age classes) 

• For guillemot, razorbill, puffin, gannet 
and kittiwake, the wind farm in 
combination with the other three 
Forth and Tay windfarms (effects 
throughout the year and on all age 
classes)  

• For gannet and kittiwake the breeding 
season effects from the Forth and Tay 
wind farms combined with the non-
breeding season effects from the 
offshore wind farms in UK waters 

For kittiwake, the PVAs should be 
undertaken to consider effects from 
collisions only and to consider the 
combined effects of collision and breeding 
season displacement / barrier effects. 

‘Worst case scenario’ estimated effects, as 
outlined above, should be assessed using 
PVAs but subsequent clarification advises 
that there is no requirement to assess 

PVA outputs have been produced for all 
SPA populations considered to have 
connectivity with the Development Area 
and two kilometre buffer, except for the 
SPA herring gull populations. Impacts to 
herring gulls were considered sufficiently 
small to negate the need for PVAs, and 
justification for this is provided in the 
assessment. 

PVAs were undertaken for the 
Development alone effects as well as the 
CIA.  

‘Worst case scenario’ estimated effects 
were determined following the approaches 
advised by MS-LOT in the Scoping Opinion. 
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effects that are ± 10% of the ‘worst case 
scenario’ estimated effects1. 

MS-LOT Advise the use of stochastic, density 
independent, PVA models which include all 
age classes and use baseline demographic 
rates based on site specific information 
where available, or alternatively as 
presented in Horswill and Robinson (2015). 
Effects should be assessed over both 25 
and 50 year timescales with no recovery 
period. Any extended construction period 
that is planned should be considered 
within the PVAs. 

PVAs should assume the following 
proportions of sabbatical birds amongst 
the breeding adult age class: 

• Herring gull – 35% 

• Kittiwake – 10% 

• Guillemot, razorbill, puffin – 7% 

• Gannet – 10% 

The PVAs used in the assessment were 
based upon stochastic, density 
independent, population models. PVAs 
used all age classes, with baseline 
demographic rates based entirely upon 
site-specific information for the Forth 
Islands SPA populations, other than 
gannet. For gannet, the demographic rates 
were as for the existing matrix-based 
population model for the Forth Islands 
(considered by MS-LOT to be suitable for 
use in the assessment – see above), and 
essentially as presented in Horswill and 
Robinson (2015).  

The PVAs for the SPA populations for 
Fowlsheugh SPA, Buchan Ness to 
Collieston SPA and St Abb’s Head to Fast 
Castle SPA used site-specific colony count 
data but also relied upon data from the 
nearby Forth Islands populations to inform 
the demographic rates. This followed the 
methodology of Freeman et al. (2014), as 
advised by MS-LOT in the Scoping Opinion 
(see above).  

For purposes of determining impacts, it 
was assumed that a proportion of the 
affected birds within the breeding adult 
age class were ‘sabbaticals’, with the 
assumed proportions as per the advice 
provided by MS-LOT in the Scoping 
Opinion. ‘Sabbaticals’ were not assumed 
amongst the passage period collision 
estimates for gannet and kittiwake due to 
the different approach used for 
apportioning these estimates to different 
colony populations. 

PVAs for all species other than gannet 
were run for three years before 
introducing the Wind Farm effects, to take 
account of potential changes to baseline 
populations before these effects manifest. 
This ‘lag’ was not incorporated in the 
gannet PVA, but the projected high growth 
rate for the Forth Islands SPA gannet 
population will mean that the outputs are 
more precautionary without its inclusion. 

MS-LOT The interpretation of the PVA outputs 
should be undertaken using the following 

The three metrics advised by MS-LOT for 
use in interpreting PVA outputs have been 
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Consultee Scoping Response ICOL’s Response 

metrics: 

• median of the ratio of impacted to 
unimpacted annual growth rate 

• median of the ratio of impacted to 
unimpacted population size  

• centile for unimpacted population that 
matches the 50th centile for impacted 
population 

applied in the assessment.  

East 
Lothian 
Council 
(ELC) 

HRA  

The previous assessment considered 
impacts on the Firth of Forth SPA and Forth 
Islands SPA, both of which are partly within 
East Lothian. This Council is content to 
leave comment on this and other 
ornithological aspects of the assessment to 
SNH, who have particular expertise and 
responsibilities in this area.  

Noted 

1. Letter of 8 September 2017 from MS-LOT to ICOL. 

2. Letter of 29 September 2017 from MS-LOT to ICOL. 

3. Email of 29 September 2017 from SNH to MS-LOT. 

4. Letter of 17 October 2017 from MS-LOT to ICOL. 

5. Letter of 3 November 2017 from MS-LOT to ICOL. 

6. Emails of 1 November 2017 from MS-LOT to ICOL providing the SNH illustrative example for 
calculation of non-breeding season collisions for gannet and subsequent emails of 08 November 
2017 from ICOL to MS-LOT, and from MS-LOT to ICOL. 

7. Email of 7 November 2017 from MS-LOT to ICOL. 

8. Email of 8 December 2017 from MS-LOT to ICOL, with commentary on colony counts from SNH 
and attached table of the SPA colony counts as provided by SNH. 

 

11.2.2 Stakeholder Engagement on the Approach and Findings of the Assessment 

7 A workshop was held on 7 March 2018, at which ICOL presented the details of the approach 
and methods used in the assessment, together with the main findings from the assessment. 
This workshop was attended by MS-LOT, MSS, SNH and RSPB.  

 Scope of Assessment 

8 As part of this application ICOL have drawn on the detail presented in the Scoping Report, 
MS LOT’s Scoping Opinion and subsequent correspondence refining the finer detail on the 
scope of assessment. Therefore, this chapter focusses on those impacts on ornithology, and 
uses methodologies and assessments that have been agreed throughout this process and 
which are summarised in Table 11.2. ICOL considers that the level of time and effort 
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invested in agreeing the scope, approach and methodologies will ensure that the 
ornithological assessment carried out is robust and when the application, and associated 
assessment, is submitted the key stakeholders will know exactly what has been agreed and 
the underlying rationale. 

9 For clarity, those impacts that have been agreed to be scoped out of the EIA are listed in 
Table 11.3 below. For further information, reference should be made to the Scoping Report 
and the Scoping Opinion2.  

10 The assessment focuses on the key impacts and the key species agreed at scoping. With the 
exception of the installation (and decommissioning) of the Offshore Export Cable, the 
potential impacts due to construction (and decommissioning) were scoped out as being 
short term (Table 11.3).  

11 In relation to the Offshore Export Cable, the potential effects of decommissioning are 
considered to be equivalent to, and potentially lower than, the worst case effects assessed 
for the construction phase (with the approach to decommissioning described in Chapter 7: 
Description of Development, Section 7.12). However, with the above exception, potential 
impacts during construction and decommissioning are not considered further here.  

12 The other impacts being assessed all occur only during the operation and maintenance 
phase of the Wind Farm and focus on additional mortality due to collisions of seabirds in 
flight, and the effects of displacement and barrier effects on species using the Wind Farm 
and surrounding areas of sea. 

  

                                                           
2 At the time of writing this can be accessed at: 
http://www.gov.scot/Topics/marine/Licensing/marine/scoping/ICOLRevised-2017 [Accessed: 02/08/18] 

http://www.gov.scot/Topics/marine/Licensing/marine/scoping/ICOLRevised-2017
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Table 11.2: Scope of assessment covered in this Chapter 

Potential Impact Scope of Assessment Reason 

Operation and Maintenance Phase - Development Area 

Displacement and  

Barrier effects 

The impacts resulting from 
displacement and barrier effects 
are predicted using a matrix 
approach, following SNCB 
guidance (SNCB 2017). This 
combines the assumed proportion 
of birds displaced with the 
assumed additional mortality 
amongst those displaced birds. 
These calculations are undertaken 
separately for the breeding and 
non-breeding seasons (where 
relevant). 

Additionally, reference has been 
made to estimates produced using 
energetics-based modelling 
approaches (focussing on the 
SeabORD model, which at the time 
of writing is still unpublished) but 
also to the earlier Searle et al. 
2014 model). These modelling 
approaches predict the mortality 
and productivity effects of 
displacement and barrier effects 
on SPA populations of seabirds 
during the breeding season. 

Displacement and barrier effects have 
the potential to result in detrimental 
effects on seabird foraging success 
and/or impose increased energetic 
costs to seabirds. As such, there is the 
potential for population-level 
impacts. 

The approach to assessing impacts 
from displacement and barrier effects 
is based on the advice received from 
MS-LOT in the Scoping Opinion. This 
advice also identifies the receptors 
that may be subject to significant 
impacts from displacement and 
barrier effects, and which are 
considered in the assessment (see 
Section 11.8). 

The assessment focusses on the 
outputs from the SNCB matrix 
approach for predicting the impacts 
to populations during the breeding 
and non-breeding seasons. For those 
receptors which remain within the 
Forth and Tay region to a large extent 
during the non-breeding season, the 
predicted breeding season impacts 
are combined with the non-breeding 
season impacts.  

Predicted breeding season impacts 
from the SeabORD model and from 
the previous Searle et al. (2014) 
modelling are considered to provide 
further context. 

Collision risk Collision Risk Modelling (Band 
2012) used to determine the 
potential mortality to seabirds. 

Collisions are a potential source of 
direct mortality, with the potential to 
give rise to population-level impacts. 

The advice received from MS-LOT in 
the Scoping Opinion follows the 
standard method for offshore wind 
farm impact assessment. This advice 
also identifies the receptors that may 
be subject to significant impacts from 
collisions, and which are considered in 
the assessment (see Section 11.8). 
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Potential Impact Scope of Assessment Reason 

Construction (and Decommissioning) Phase - Offshore Export Cable Corridor  

Direct disturbance/ 
displacement 

Disturbance/ displacement of 
ornithological receptors (qualifying 
species of the Outer Firth of Forth 
and St Andrews Bay Complex 
pSPA) from construction (cable-
laying) activities in the Export 
Cable Corridor between the 
Development Area and Mean High 
Water Springs (MHWS) at the 
cable landfall at Cockenzie.  

Potential effects of disturbance on the 
ornithology receptors and on the 
maintenance and extent of supporting 
habitats and processes, following 
advice received from MS-LOT further 
to the Scoping Opinion (letter of 8 
September 2017 from MS-LOT to 
ICOL, and referring to correspondence 
with RSPB and SNH). 

Indirect disturbance 
of habitats/prey 

Potential indirect effects via 
disturbance of habitats and prey 
species, on ornithological 
receptors (qualifying species of the 
Outer Firth of Forth and St 
Andrews Bay Complex pSPA) from 
construction (cable-laying) 
activities in the Export Cable 
Corridor between the 
Development Area and MHWS at 
the cable landfall at Cockenzie.  

Operation and Maintenance Phase - Offshore Export Cable Corridor-  

Direct disturbance/ 
displacement 

Disturbance/ displacement of 
ornithological receptors (qualifying 
species of the Outer Firth of forth 
and St Andrews Bay pSPA) from 
maintenance (cable repair and 
reburial) activities in the Export 
Cable Corridor between the 
Development Area and MHWS at 
the cable landfall at Cockenzie.  

Potential effects of disturbance and 
habitat loss on the ornithology 
receptors and on the maintenance 
and extent of supporting habitats and 
processes, following advice received 
from MS-LOT further to the Scoping 
Opinion (letter of 8 September 2017 
from MS-LOT to ICOL, and referring to 
correspondence with RSPB and SNH). 

Indirect disturbance 
of habitats/prey 

Potential indirect effects via 
disturbance of habitats and prey 
species, on ornithological 
receptors (qualifying species of the 
Outer Firth of forth and St 
Andrews Bay pSPA) from 
maintenance (cable repair and 
reburial) activities in the Export 
Cable Corridor between the 
Development Area and MHWS at 
the cable landfall at Cockenzie. 
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Potential Impact Scope of Assessment Reason 

Permanent habitat 
loss 

Potential indirect effects on 
ornithological receptors due to 
loss of benthic habitats within the 
Export Cable Corridor. This impact 
is considered for the operational 
phase only, as habitat loss during 
construction is considered above 
as part of the disturbance to 
habitats during cable laying 
activities (construction habitat 
disturbance would include 
temporary disturbance of habitats 
that subsequently recover, as well 
as disturbance resulting in 
permanent loss of habitats which 
do not recover to their former 
state 

 

Table 11.3: Impacts Scoped Out of this Chapter 

Potential Impact Justification for Scoping out of the EIA 

Construction (and Decommissioning) Phase 

Direct habitat loss 
from disturbance to 
seabed (possibly 
causing indirect 
impacts via effects 
on prey). 

Agreed by MS-LOT in their Scoping Opinion1 that assessment of this 
potential impact not required except in relation to the installation (and 
decommissioning) of the Offshore Export Cable due to overlap with the 
Outer Firth of Forth and St Andrews Bay Complex pSPA. This impact is 
unlikely to lead to a significant effect and (with the exception noted above) 
sufficient information was considered to be available to enable this 
conclusion. Therefore, in line with the 2017 EIA Regulations it does not 
require assessment, other than in relation to the Offshore Export Cable. 

Direct disturbance. Agreed by MS-LOT in their Scoping Opinion1 that assessment of this 
potential impact not required except in relation to the installation (and 
decommissioning) of the Offshore Export Cable due to overlap with the 
Outer Firth of Forth and St Andrews Bay Complex pSPA. Any disturbance 
effects would be temporary and short-term only. This impact is unlikely to 
lead to a significant effect and (with the exception noted above) sufficient 
information was considered to be available to enable this conclusion. 
Therefore, in line with the 2017 EIA Regulations it does not require 
assessment, other than in relation to the Offshore Export Cable. 
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Potential Impact Justification for Scoping out of the EIA 

Indirect impacts on 
birds via noise 
impacts from piling 
on prey species 

Agreed by MS-LOT in their Scoping Opinion1 that assessment of this 
potential impact not required. This impact is unlikely to lead to a significant 
effect and (with the exception noted above) sufficient information was 
considered to be available to enable this conclusion. Therefore, in line with 
the 2017 EIA Regulations it does not require assessment. 

Operation and Maintenance Phase 

Direct habitat loss Agreed by MS-LOT in their Scoping Opinion1 that assessment of this 
potential impact not required, except in relation to the maintenance of the 
Offshore Export Cable due to overlap with the Outer Firth of Forth and St 
Andrews Bay Complex pSPA. This impact is unlikely to lead to a significant 
effect and, therefore, in line with the 2017 EIA Regulations it does not 
require assessment, other than in relation to the Offshore Export Cable. 

Direct disturbance Agreed by MS-LOT in their Scoping Opinion1 that assessment of this 
potential impact not required except in relation to the maintenance of the 
Offshore Export Cable due to overlap with the Outer Firth of Forth and St 
Andrews Bay Complex pSPA. This impact is unlikely to lead to a significant 
effect and (with the exception noted above) sufficient information was 
considered to be available to enable this conclusion. Therefore, in line with 
the 2017 EIA Regulations it does not require assessment, other than in 
relation to the Offshore Export Cable. 

Indirect impacts on 
birds via prey 
species 

Agreed by MS-LOT in their Scoping Opinion1 that EIA not required, except in 
relation to the maintenance of the Offshore Export Cable due to its overlap 
with the Outer Firth of Forth and St Andrews Bay Complex pSPA. This impact 
is unlikely to lead to a significant effect and (with the exception noted 
above) sufficient information was considered to be available to enable this 
conclusion. Therefore, in line with the 2017 EIA Regulations it does not 
require assessment, other than in relation to the Offshore Export Cable. 

1. Letter of 8 September 2017 from MS-LOT to ICOL. 

 

 Regulation and Guidance 

11.4.1 EIA Regulations  

13 As the Scoping Report for this application was submitted on 28 April 2017, the 2017 EIA 
Regulations therefore now apply under the transitional arrangements (please see the MS-
LOT Scoping Opinion for further details). Therefore, the scope of the assessment falls under 
the following regulations:  

• The Marine Works (Environmental Impact Assessment) Regulations 2007; and  

• The Electricity Works (Environmental Impact Assessment) (Scotland) Regulations 2000 
(as amended).  
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14 The 2017 EIA Regulations will apply for processes such as consultation and publicity 
requirements, additional information provisions and decision notices. Therefore, the 
updated EIA regulations have been considered, and are as follows: 

• The Electricity Works (Environmental Impact Assessment) (Scotland) Regulations 2017; 
and  

• The Marine Works (Environmental Impact Assessment) (Scotland) Regulations 2017 

15 For the purposes of this chapter reference is made to ‘the EIA regulations’ which refers to 
the 2007 and 2000 (as amended) regulations.  

16 In addition, the following legislation has been considered as part of the ornithological 
assessment process:  

• European Directive 2009/147/EC on the conservation of wild birds (EU Birds Directive); 

• European Directive 1992/43/EEC on the Conservation of Natural Habitats and of Wild 
Fauna and Flora (EU Habitats Directive); 

• Ramsar Convention on Wetlands of International Importance 1971; 

• Bonn Convention on the Conservation of Migratory Species of Wild Animals 1979, as 
amended; 

• The Nature Conservation (Scotland) Act 2004 (as amended); 

• Conservation (Natural Habitats, etc.) Regulations 1994 (as amended); 

• Conservation of Habitats and Species Regulations 2010; 

• Offshore Marine Conservation (Natural Habitats, &c.) Regulations 2007 (as amended); 

• Conservation of Offshore Marine Habitats and Species Regulations 2017; 

• Conservation of Habitats and Species Regulations 2017; and 

• Wildlife and Countryside Act 1981, as amended. 

17 Guidance on general ecological and ornithological assessments for offshore wind farms was 
derived from: 

• European Union (2011). EU Guidance on wind energy development in accordance with 
the EU nature legislation. European Union, Luxembourg; 

• IEEM (2010) Ecological Impact Assessment Guidelines for Marine and Coastal Projects; 

• Maclean et al. (2009) A review of assessment methodologies for offshore wind farms; 
and 

• King et al. (2009) Developing guidance on ornithological cumulative impact assessment 
for offshore wind farm developers. 

18 Specific advice and guidance on impacts or species, and on the approaches to undertaking 
and interpreting the assessment, are referenced and discussed in the relevant sections.  
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 Design Envelope and Embedded Mitigation 

11.5.1 Design Envelope 

19 As the design of the Wind Farm is not fixed and flexibility in the design envelope is required, 
the following key parameters, detailed in Table 11.4 and Table 11.5, represent the worst 
case scenario for impacts on ornithology in relation to the Development Area and the 
Offshore Export Cable Corridor. For the Development Area it is considered that the worst 
case scenario is represented by the design which gives highest collision estimates, as 
displacement and barrier effects are unaffected by the number of Wind Turbine Generators 
(WTGs) and the total rotor swept area (as estimated by the methods used in the 
assessment). For the Offshore Export Cable Corridor the design parameters are detailed in 
Chapter 7. These scenarios have been carried through into the assessment, leading to a 
conservative approach such that any design taken forward is considered within the 
assessment. 

Table 11.4: Worst Case Scenario Definition - Development Area 

Potential Impact Design Envelope Scenario Assessed 

Operational Phase 

Displacement and 
Barrier effect. 

For both displacement and barrier effects the assessment is based upon a 
maximum extent of the Development Area (150 km2) plus a two 
kilometre buffer.  

The methods used to determine impacts from displacement and barrier 
effects are not influenced by WTG density or by the dimensions of the 
WTGs. WTGs will have markings, foghorns and lighting as per agreement 
with navigation and aviation stakeholders. 

Collision risk. Assessment based on a maximum extent of the Development Area (150 
km2). Two scenarios for the array have been considered, each giving a 
maximum rotor swept area below 50 m above mean sea level of 87,000 
m2: 

1. 72 WTGs, with a maximum mean hub height above LAT of 119 m and 
a maximum rotor diameter of 167 m. 

2. 40 WTGs, with a maximum mean hub height above LAT of 155.5 m 
and a maximum rotor diameter of 250 m. 

Of these, the 40 WTG design represented the worst case for two of the 
three receptors for which collision risk impacts were considered to have 
the potential to cause significant effects (i.e. gannet and kittiwake). The 
slightly higher gannet and kittiwake collision estimate for the 40 WTG 
design was due to the fact that the lower blade tip height was less than 
for the 72 WTG design. In the case of herring gull, the design 
representing worst-case varied according to the CRM option used (but 
with the 72 WTG design being worst-case for the CRM option 3 estimates 
on which the assessment for this species is mainly based). However, in all 



BIOLOGICAL ENVIRONMENT 
Ornithology 

INCH CAPE OFFSHORE LIMITED  
www.inchcapewind.com 

11 
Chapter 

11 
Chapter 

11 
Chapter 

32 of 32 

Potential Impact Design Envelope Scenario Assessed 

model options for herring gull the two designs differed by a single 
collision only (Appendix 11C).  

WTGs will have markings, foghorns and lighting as per agreement with 
navigation and aviation stakeholders. 

 

Table 11.5: Worst Case Scenario Definition – Offshore Export Cable Corridor 

Potential Impact Design Envelope Scenario Assessed 

Construction (and Decommissioning) Phase 

Direct disturbance/ 
displacement  

• A maximum of two (AC) Export cables which will run from the 
Offshore Substation Platforms (OSPs) to landfall. 

• Maximum length for each cable is approximately 83 km. 

• Each cable installed in a separate trench (maximum of two trenches). 
Due to technical and practical constraints around access to cables 
and local conditions, cable separation is generally four times the 
water depth with a minimum separation of 50 metres (reducing as 
cables enter the landfall) 

• Maximum Offshore Export Cable Route Corridor approximately 20.75 
kilometres squared (based on two cables, each 83 kilometres long, 
200 metres separation between cables and 25 metres distance from 
the centreline of each cable to the outer extremity of the corridor). 

• Subtidal area of seabird disturbed across export cable corridor during 
cable installation is approximately 2.5 kilometres squared. 

• Export cable installation (excluding intertidal) - nine months, start 
and finish dates to be confirmed. 

Disturbance of 
habitats and prey  

Operational Phase 

Direct disturbance/ 
displacement 

• A small number of vessel movements associated with inspections 
and monitoring to identify if the Offshore Export Cable becomes 
exposed over time and take appropriate remedial action. 

• Annual disturbance from Offshore Export Cable reburial is 0.0025 
kilometres squared. This results from a maximum predicted reburial 
of 10 per cent of the 83 kilometre Offshore Export Cable length for 
each of the two cables during the operational phase.  

• Total area of original habitat loss is 0.2 kilometres squared resulting 
from:  

o Protection of 20 per cent of each of the 83 kilometre long 
Offshore Export Cables; and 

o Protection material 6.0 metres wide 

• Protection will be either mattresses (small concrete blocks 
connected by polypropylene rope), sand/grout bags or rock 
placement 

Temporary habitat 
disturbance from 
Operation and 
Maintenance activities 

Habitat loss 
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11.5.2 Embedded Mitigation 

20 The assessment of effects of ornithology has taken into account the following embedded 
mitigation measures: 

• Development design has taken into account minimising the rotor swept area below 50 
metres above mean sea level to reduce collision risk for birds; and 

• A suitably qualified Ecological Clerk of Works (ECoW) will be appointed to the 
Development during construction. This will ensure compliance with mitigation and best 
practice is followed relating to disturbance of birds (notably qualifying features from the 
SPAs with connectivity to the Development).  

11.5.3 Consent Conditions Including Monitoring Plans 

21 As well as the embedded mitigation measures, ICOL proposes to commit to the purpose of 
the relevant consent conditions granted for the 2014 Inch Cape Consent, as they are still 
relevant to this application. This will provide reassurance to stakeholders that the relevant 
issues will be addressed and secured by way of appropriate conditions.  

22 ICOL recognises that the wording and detail of the consent conditions will be at the 
discretion of the Scottish Ministers. For ornithology interests, ICOL propose that the consent 
conditions address matters surrounding, but not limited to, the following; 

• Production of a Construction Method Statement;  

• Production of a Construction Programme;  

• Production of an Operations and Maintenance Plan;  

• Production of a Project Environmental Management Plan; 

• Production of an Environmental Monitoring Programme; and 

• Appointment of an ECoW. 

23 Further to this, should the Scottish Ministers continue the Forth and Tay Regional Advisory 
Group (FTRAG) and establish a Scottish Strategic Marine Environment Group (SSMEG), ICOL 
will continue to participate as required.   

 Baseline Environment 

11.6.1 Study Area 

24 The Study Area covers the entire Development Area, a two kilometre buffer around this and 
the Offshore Export Cable Corridor (Figure 11.1). The habitat in this area, as it is used by fish-
eating seabirds, is fully described in Chapter 9 of this EIA Report and Chapter 12: Benthic 
Ecology of the 2013 Inch Cape Environmental Statement (ICOL, 2013). From the perspective 
of the key seabird species in this assessment, the habitat has several key characteristics:  

• It supports key prey species of the correct age or size for either adult foraging needs, or 
for chick provisioning; 



BIOLOGICAL ENVIRONMENT 
Ornithology 

INCH CAPE OFFSHORE LIMITED  
www.inchcapewind.com 

11 
Chapter 

11 
Chapter 

11 
Chapter 

34 of 34 

• It is shallow enough to allow diving species to reach suitable depths (either in the water 
column or to the sea bed) to reach key prey species; and 

• For aerial and surface feeding species, key prey species occur regularly enough at the 
sea surface to provide foraging opportunities. 

For many of the seabirds recorded in the Study Area, the habitat is simply the air volume 
used as birds pass through it. This is particularly relevant for birds that pass through the 
Development Area and Offshore Export Cable Corridor without making use of any prey 
resources.  

Figure 11.1: Development Area and Offshore Export Cable Corridor with Survey Area. 

 

11.6.2 Designated Sites  

25 The Scottish Ministers stated in their Scoping Opinion that the following European 
Designated sites should be considered in the EIA and HRA Reports: 

• Forth Islands SPA; 

• Fowlsheugh SPA; 

• Buchan Ness to Collieston Coast SPA; 

• St Abb’s Head to Fast Castle SPA; and, 

• Outer Firth of Forth and St Andrews Bay Complex pSPA. 
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26 The information regarding the qualifying features and conservation objectives of these 
designated sites is provided in the associated HRA report (ICOL, 2018a). This includes 
citation population sizes and site condition status.  

11.6.3 Data Sources 

Desk-based assessment 

27 The desk-based assessment has drawn on a wide range of published literature 
(encompassing both peer reviewed scientific publications and the ‘grey literature’ - e.g. wind 
farm project submissions and reports), and other sources of data (e.g. as held on Statutory 
Nature Conservation Bodies (SNCB) websites or provided by the RSPB). These sources 
include information on seabird ecology and distribution and on the potential impacts of 
wind farms on birds. The key topics to which this information relates are: 

• Potential impacts of wind farms (e.g. Garthe and Hüppop 2004, Drewitt and Langston 
2006, Langston 2010, Band 2012, Furness and Wade 2012, Furness et al. 2013, Cook et 
al. 2014, Cook and Robinson 2015, Freeman et al. 2014, Johnston et al. 2014a, b, 
MacArthur Green 2014, MacArthur Green 2017, Royal Haskoning et al. 2015, Searle et 
al. 2014, SNCBs 2014, 2017, Dierschke et al. 2016, Vallejo et al. 2017); 

• Seabird population sizes, distributions and seasonal movements (MacArthur Green 
2015a, b, Mitchell et al. 2004, Furness 2015, JNCC 2017a); 

• Seabird breeding ecology (Snow and Perrins 1998); and 

• Seabird foraging ranges and foraging behaviour (Daunt et al. 2011a,b,c, Hamer et al. 
2011, Thaxter et al. 2012, Wakefield et al. 2013, 2017, Cleasby et al. 2015). 

28 Also, in contrast to the Development Area (see below), no specific bird surveys were 
commissioned to encompass the area around the Offshore Export Cable Corridor, except 
within the inter-tidal and near-shore habitats in the vicinity of the Landfall (see Appendix 6C: 
Intertidal and Near-shore Bird Surveys of the Inch Cape Onshore Transmission Works EIA 
report (ICOL,2018b)). This was because of the limited scale of works required in relation to 
the Offshore Export Cable, and therefore the assessment makes use of published sources of 
data and information on the abundance and distribution of birds in this area. In particular, 
the assessment for the Offshore Export Cable relies upon the Departmental Brief for the 
Outer Firth of Forth and St Andrews Bay Complex pSPA (SNH and JNCC, 2016), which 
overlaps with the Offshore Export Cable for the vast majority of its length. 

Site-specific surveys 

29 To assess the abundance and distribution of birds within the Development Area and 
surrounding waters, and the associated spatial and temporal variation in these attributes, 
monthly boat-based surveys were undertaken between September 2010 and September 
2012. These surveys encompassed the Development Area and a four kilometre buffer, 
extending across a total area of 430 km2 (subsequently referred to as the Survey Area) 
(Figure 11.1). Survey methods were based upon the guidelines for Collaborative Offshore 
Wind Research into the Environment (COWRIE) (Camphuysen et al. 2004, Maclean et al. 
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2009), with full details of the survey methods given in Appendix 11A. In addition to the data 
on abundance and distribution, these surveys also provided data on flight heights and 
behaviour within the Survey Area.  

30 It should be noted that the SNH advice prior to the commencement of boat-based surveys 
was to undertake surveys in the Development Area and a four kilometre buffer, and 
subsequent analyses were undertaken at this resolution (providing bird density and 
population-size estimates for the Survey Area). However, the Scoping Opinion advised that 
the impact assessment should be focussed on the Development Area and a two kilometre 
buffer. As such, population sizes for the two kilometre buffer were derived by extrapolation 
from the estimated densities within the four kilometre buffer (as agreed with MS-LOT and 
SNH; Table 11.1). 

31 Thus, for the purposes of the assessment, bird densities and population sizes are presented 
at the resolution of the Development Area and two kilometre buffer, despite the surveys 
encompassing a wider area (Appendix 11A). The extent of any differences in bird densities 
between the two buffer areas (and hence the potential for any bias from the extrapolations) 
was assessed qualitatively on the basis of distribution maps, both for the overall survey data 
(Annex 11A.1, Appendix 11A), as well as for the specific surveys which produced the 
seasonal peak counts on which displacement estimates were based (Annex 11D.1, Appendix 
11D). Little, or no, bias as a result of the extrapolation was apparent from these 
examinations. 

11.6.4 Overview of Baseline 

32 The baseline conditions were determined through a combination of the existing information 
from the desk-based study detailed above and the results from the boat-based surveys. 
From this information, it was possible to provide the Scottish Minsters with suitable 
information for identifying the receptors requiring impact assessment.  

33 The survey information from the Development Area and two kilometre buffer provided clear 
information that potentially important numbers of protected bird species were using this 
part of the sea. During the breeding season, many of these birds likely originate from 
breeding colonies on the coast that are within foraging range. Many of these colonies are 
designated as SPAs, showing that they are of international importance.  

34 As stated above (Section 11.6.3), information on the importance of the Offshore Export 
Cable Corridor for birds was derived in particular from the Departmental Brief for the Outer 
Firth of Forth and St Andrews Bay Complex pSPA (SNH and JNCC, 2016). This includes maps 
of relative density for the key bird species and populations within the pSPA. 

11.6.5 Receptors 

Development Area 

35 For the purposes of the EIA, it is the regional populations of the key receptors that are the 
focus of the assessment. Based on the results of the boat-based surveys, the desk-based 
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assessment and the Scoping Opinion, the species for assessment in the Development Area 
and two kilometre buffer are: 

• Gannet;  

• Puffin; 

• Razorbill; 

• Guillemot; 

• Kittiwake; and 

• Herring gull. 

36 In relation to the potential impacts associated with the Development Area and two 
kilometre buffer, it is the breeding populations of the above six species that that have been 
scoped into the assessment, although the assessment also considers the potential impacts 
to these populations during the non-breeding season where relevant. The impacts 
considered for each species are summarised in Table 11.6 below, based on the Scoping 
Opinion. Displacement and barrier effects are not considered for gannet or herring gull. This 
is because the particularly large foraging range of gannet during the breeding season 
(Thaxter et al. 2012, Wakefield et al. 2013) means that the resulting impacts are of little 
significance (Searle et al. 2014), whilst for herring gull there is little evidence for the 
occurrence of displacement and barrier effects (Cook et al. 2014, Dierschke et al. 2016). 
Collision impacts are not considered for the three auk species because of their low flight 
heights, meaning that almost all flights are well below the rotor swept area (Cook et al. 
2014, Johnston et al. 2014a, b, Appendix 11A). Following consultation with Scottish 
Ministers, their advisors and key stakeholders, all other bird species have been scoped out of 
the assessment of impacts related to the Wind Farm. 

37 For the purposes of the assessment, the regional population of each of these key species 
during the breeding period is defined on the basis of the mean of the maximum breeding 
season foraging range (Thaxter et al. 2012). Thus, the regional populations comprise the 
breeding colonies within this distance of the Development Area and two kilometre buffer 
(Appendix 11A). The areas encompassing the regional populations for each species are 
shown in Figures 11.2 to 11.7, together with the SPAs which are identified in the Scoping 
Opinion and for which the species is a qualifying feature. A summary of the occurrence and 
sensitivity of these key species and the impacts assessed in relation to the Wind Farm is 
provided in Table 11.6 below.  
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Figure 11.2: Special Protection Areas for Gannet within Mean Maximum Foraging Range of 
the Development Area and Two Kilometre Buffer 

 

Figure 11.3: Special Protection Areas for Kittiwake within Mean Maximum Foraging Range 
of the Development Area and Two Kilometre Buffer 
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Figure 11.4: Special Protection Areas for Herring Gull within Mean Maximum Foraging 
Range of the Development Area and Two Kilometre Buffer 

 

Figure 11.5: Special Protection Areas for Guillemot within Mean Maximum Foraging Range 
of the Development Area and Two Kilometre Buffer 
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Figure 11.6: Special Protection Areas for Razorbill within Mean Maximum Foraging Range 
of the Development Area and Two Kilometre Buffer 

 

Figure 11.7: Special Protection Areas for Puffin within Mean Maximum Foraging Range of 
the Development Area and Two Kilometre Buffer 
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Table 11.6: Summary of occurrence and sensitivity of key species for the assessment of impacts associated with the Wind Farm. 

Species Summary of boat-based 
survey findings 

Populations 
of 
relevance  

Sensitivity1 Rationale Impacts assessed 

Displacement 
(operation) 

Barrier 
(operation) 

Collision 
(operation) 

Gannet Recorded in all months of 
the year and in every 
survey. One of the most 
abundant species recorded. 

Breeding2 High Qualifying feature of the Forth 
Islands SPA and the Outer Firth of 
Forth and St Andrews Bay Complex 
pSPA, occurring within foraging 
range. 

X X  

Puffin Recorded in all months of 
the year and in all but one 
survey. One of the most 
abundant species recorded. 

Breeding High Qualifying feature of the Forth 
Islands SPA and the Outer Firth of 
Forth and St Andrews Bay Complex 
pSPA occurring within foraging 
range. 

  X 

Razorbill Recorded in all months of 
the year and in all but one 
survey. One of the most 
abundant species recorded. 

Breeding2  High Qualifying feature of the Forth 
Islands and Fowlsheugh SPAs and 
the Outer Firth of Forth and St 
Andrews Bay Complex pSPA 
occurring within foraging range. 

  X 

Guillemot Recorded in all months of 
the year and in all but one 
survey. One of the most 
abundant species recorded. 

Breeding2 High Qualifying feature of the Forth 
Islands, Fowlsheugh, St Abb’s Head 
to Fast Castle and Buchan Ness to 
Collieston Coast SPAs and the 
Outer Firth of Forth and St 
Andrews Bay Complex pSPA 
occurring within foraging range. 

  X 
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Species Summary of boat-based 
survey findings 

Populations 
of 
relevance  

Sensitivity1 Rationale Impacts assessed 

Displacement 
(operation) 

Barrier 
(operation) 

Collision 
(operation) 

Kittiwake Recorded in all months of 
the year and in all but one 
survey. One of the most 
abundant species recorded. 

Breeding2  High Qualifying feature of the Forth 
Islands, Fowlsheugh and St Abb’s 
Head to Fast Castle SPAs and the 
Outer Firth of Forth and St 
Andrews Bay Complex pSPA 
occurring within foraging range. 

   

Herring 
gull 

Recorded in all months of 
the year and in 18 (of 24) 
boat-based surveys. 
Abundance largest in 
winter. 

Breeding2 High Qualifying feature of the Forth 
Islands, Fowlsheugh and St Abb’s 
Head to Fast Castle and the Outer 
Firth of Forth and St Andrews Bay 
Complex pSPA occurring within 
foraging range. 

X X  

1. Species sensitivity to offshore wind farms is based on Furness et al. (2013) and the connectivity between the Development Area and SPAs. 

2. Although it is the breeding populations of these species that have connectivity with the Development Area that have been scoped in to the assessment, the 
assessment also considers the potential impacts to these populations during the non-breeding seasons. 
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Offshore Export Cable Corridor 

38 The assessment of the Offshore Export Cable considers the Offshore Export Cable Corridor 
between MHWS at the landfall and the (OSPs of the Development, a distance of 
approximately 83 kilometres. As the site-specific baseline data for the Offshore Export Cable 
Corridor is limited to the inter-tidal and near-shore habitats, on a precautionary basis the 
bird species scoped in for this assessment are those identified as qualifying species of the 
Outer Firth of Forth and St Andrews Bay Complex pSPA. These species are listed in Table 
3.10 of the HRA (ICOL, 2018a).  

11.6.6 Development Baseline 

Development Area  

39 Existing information and data from boat-based surveys indicate that the Development Area 
and two kilometre buffer is regularly used by seabirds throughout the year, but particularly 
during the breeding period (the breeding period for each species as advised in the Scoping 
Opinion is summarised in Table 11.7). During this time of year, the Development Area and 
two kilometre buffer lies within the foraging range of several seabird breeding colonies on 
the east coast of Scotland, including colonies designated as SPAs (Figures 11.2 – 11.7). Adult 
seabirds with active nests are constrained in the distances that they can travel to forage, as 
they need to acquire sufficient energy to meet their own needs as well as the requirements 
of incubating eggs and feeding nestlings (Enstipp et al. 2006). Immediately after the 
breeding season, aggregations of post-breeding birds were recorded within the 
Development Area and two kilometre buffer, including guillemot, razorbill and kittiwake. 
Outside the breeding season the Development Area and two kilometre buffer is also used 
for foraging and resting/roosting by seabirds, although at this time of year birds can 
potentially range and forage over larger areas of sea, and individuals of many species 
present during the breeding season migrate to wintering areas elsewhere in the North Sea, 
Atlantic Ocean or Mediterranean Sea (Furness 2015).  

40 Details of the temporal and spatial variation in the abundance of each of the key species in 
the Development Area and two kilometre buffer are presented in Appendix 11A.  

Table 11.7: SNH recommended seasons for key species 

Species Breeding season Non-breeding season 

Gannet Mid-March to September October to mid-March1 

Puffin April to mid-August Mid-August to March 

Razorbill April to mid-August Mid-August to March 

Guillemot April to mid-August Mid-August to March 
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Species Breeding season Non-breeding season 

Kittiwake Mid-April to August September to mid-April2 

Herring gull April to August September to March 

1For the purposes of the assessment, the non-breeding season is further divided into the autumn 
(October to November) and spring (December to mid-March) passage periods. 
2For the purposes of the assessment, the non-breeding season is further divided into the autumn 
(September to December) and spring (January to mid-April) passage periods. 

 

Offshore Export Cable Corridor 

41 As stated above, the assessment for the Offshore Export Cable uses published data sources 
on the presence of birds, in particular the Departmental Brief for the Outer Firth of Forth 
and St Andrews Bay Complex pSPA (SNH and JNCC, 2016), which includes information on 
seasonal occurrence and maps of relative density for the pSPA qualifying species within the 
pSPA boundary. 

11.6.7 Baseline without the Development 

42 In the absence of the operational Development, the numbers of seabirds occurring within 
the Study Area, over the operational period of the project, would likely reflect changes in 
populations resulting from multiple pressures. Recent population change in the seabirds of 
interest, and possible future causes of change, are described below. 

43 Most species of seabird have undergone large changes in abundance and distribution in 
Europe, and Scotland, from the late 19th Century to present. Causes of change have included 
the increased availability of fisheries discards resulting in population increases for some 
species, changes in mortality from hunting for food (eggs, nestlings and adults) resulting in 
large reductions and then increases follow legal protection and societal change, or killing for 
other purposes (including “sport” and population management) (Mitchell et al. 2004). In the 
late 20th and early 21st Centuries, many seabird populations have generally declined, 
including in Scotland (SNH, 2012). Such declines are hypothesised to be the result of a 
number of non-mutually exclusive factors, including: 

• Increasing sea temperatures (e.g. Frederiksen et al. 2007), which can affect the 
distribution and abundance of prey species (Burthe et al. 2012);  

• Reduced prey abundance or availability through human fishing activities (e.g. Tasker et 
al. 2000). Breeding failure of seabird colonies in the east of Scotland was linked to 
reduced availability of small shoaling fish, particularly sandeels (Frederiksen et al. 2004); 

• Predation of eggs, chicks or adults at breeding colonies by introduced non-native 
predators, such as mink (e.g. Craik, 1997), or native predators such as rats, accidentally 
introduced to island breeding colonies (e.g. McDonald et al. 1997); 
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• Exploitation by humans in wintering areas (e.g. Gremillet et al. 2015); and 

• Proposed changes in fisheries policy to reduce or eliminate discards of unsuitable 
catches (Bicknell et al. 2013). 

44 If the Development was not progressed, no change in the baseline conditions in the 
Development Area are predicted, beyond those resulting from the drivers referred to above: 
climatic factors (such as temperature change and subsequent impacts on species’ ranges), or 
anthropogenic activities such as changes in fishing activities indirectly affecting seabird 
communities. This assumes that no other developments occurred within this area. 

 Assessment Methodology 

11.7.1 Assessment of Effects 

45 The assessment considers the Design Envelope, embedded mitigation and conditions as 
described in Section 11.5. 

46 The impacts and receptors which are the subject of the ornithology assessment are 
identified in Section 11.6 above, having been determined from the boat-based survey data 
for the Development Area and two kilometre buffer the findings of the desk based 
assessment, and agreed through the Scoping Opinion. All receptors scoped into the 
assessment are classified as being of high sensitivity due to their likely sensitivity to offshore 
wind farms (Furness et al. 2013), and their status as qualifying features of SPAs and/or pSPAs 
with connectivity to the Development Area and two kilometre buffer. 

47 In relation to the Development Area, the impacts that are scoped into the assessment are 
limited to the operation and maintenance phase of the Wind Farm and comprise 
displacement, barrier effects and collisions. As outlined in Table 11.2, a range of modelling 
approaches and other methods are used to estimate the potential increase in mortality and 
reduction in productivity that could occur as a result of these impacts. Apportioning of the 
effects according to population age-classes and breeding colonies is undertaken (Appendices 
11B and 11C), with population-level impacts predicted using Population Viability Analyses 
(PVAs) for five of the six key species. The methods used to estimate these effects and predict 
the subsequent population-level impacts are detailed in Appendices 11A to 11E. 

48 The approach to determining the significance of the different impacts that are considered in 
the assessment follows that outlined in Chapter 4: Process and Methodology. Thus, the 
magnitude of impact arising from the Development is categorised according to the criteria in 
Table 11.8, with the magnitude of impact determined for each receptor then combined with 
its identified sensitivity (Table 11.6) to establish the significance of the effects (Table 11.9). 
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Table 11.8: Magnitude of Impact 

Magnitude Definition 

High Total loss or major alteration to key elements/features of the baseline 
conditions 

Moderate Partial loss or alteration to one or more key elements/features of the baseline 
conditions 

Low Minor shift away from the baseline conditions 

Negligible Very slight change from baseline conditions 

 

Table 11.9: Significance of Effects 

Magnitude 
of Impact 

Sensitivity of receptor 

 Low Moderate High 

Negligible Negligible/Minor Minor Minor/Moderate 

Low Minor Minor/Moderate Moderate 

Moderate Minor/Moderate Moderate Moderate/Major 

High Moderate Moderate/Major Major 

 

49 The assessment of significance of each potential effect has therefore been based on the 
sensitivity of receptors and the magnitude of impacts. In this process, the magnitude of 
impact and definitions of receptor sensitivity have been used as a framework to guide the 
assessment process, rather than as a prescriptive formula following IEEM (2010). Expert 
judgement, informed by available scientific information on the ecology and behaviour of 
each species, has been applied to interpret the assessment of likelihood and ecological 
significance of a predicted impact. 

50 For the purposes of this assessment those residual positive and negative effects indicated as 
major and moderate/major are considered significant. This is also subject to expert 
judgement, bearing in mind the available definitions of ecological significance. IEEM (2010) 
guidance states that an ecologically significant impact is: ‘an impact that has a negative, or 
positive, effect on the integrity of a site or ecosystem and/or the conservation objectives for 
habitats or species populations within a given geographical area. In this way significant 
impacts are distinguished from other, lesser (and, in the context of EIA, unimportant) 
effects’.  
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11.7.2 Cumulative Impact Assessment 

Development and Onshore Transmission Works (OnTW) 

51 This section considers whether the Wind Farm, OfTW and OnTW may have cumulative or 
combined impacts on ornithological receptors. 

Cumulative with other projects 

Development Area and buffer 

52 For the purposes of the EIA, the CIA considers the impacts on the regional breeding 
populations (as for the Development-alone assessment), as defined using the mean 
maximum foraging range (Thaxter et al. 2012) and as detailed in Appendix 11A. The 
cumulative impacts during the breeding period are considered quantitatively for the 
Development together with the three other proposed Forth and Tay wind farms (i.e. Neart 
na Gaoithe, Seagreen Alpha and Seagreen Bravo), whilst breeding season effects from other 
wind farms are considered qualitatively (as advised in the Scoping Opinion). 

53 For guillemot, razorbill and herring gull, many of the adult birds are known to remain close 
to the breeding areas for at least part of the non-breeding period (Furness, 2015), so that 
the CIA (again as for the Development-alone assessment) considers the potential impacts to 
regional populations of these species during the non-breeding period, as well as the 
breeding period. Non-breeding season effects on the SPA populations of these species are 
also considered within the in-combination assessment of the HRA (ICOL, 2018a).  

54 Both gannet and kittiwake are migratory, and birds from the regional breeding populations 
are generally absent from the Forth and Tay region for much of the non-breeding period 
(Furness, 2015). These birds may pass through other offshore wind farms during their 
autumn and spring passage. The Scoping Opinion advised that, for the purposes of the CIA, 
the potential passage period collision mortality should be considered quantitatively both in 
relation to the Forth and Tay wind farms and in relation to the UK North Sea and (for gannet) 
Channel wind farms. This aspect of the assessment is considered fully within the in-
combination assessment of the HRA for the gannet and kittiwake SPA populations with 
connectivity to the Development and two kilometre buffer (ICOL, 2018a).  

55 The approaches used to estimate the non-breeding season effects on gannet and kittiwake 
are specific to SPA populations (see Appendix 11B) and are less suited to estimating effects 
at the broader level of the regional populations, which may comprise multiple colonies 
across a wide geographical area. Consequently, the presentation of collision estimates 
within the CIA for the gannet and kittiwake regional breeding populations is limited to those 
for the breeding period, and estimates of passage period collisions are not presented. 
However, the PVAs used to support the assessment of these regional populations are based 
upon SPA populations. As such, these PVAs include consideration of the passage period 
collision impacts, so that the CIA does take account of this source of impact in relation to the 
Development and the other Forth and Tay wind farms. Consideration of passage period 
collisions from the other UK North Sea and (for gannet) Channel wind farms is limited to the 
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in-combination assessment for the SPA populations, which is presented in the HRA (ICOL, 
2018a). 

56 As advised in the Scoping Opinion, no assessment of non-breeding season effects is 
undertaken for puffin. This is on the basis that puffins migrate rapidly from their UK 
breeding areas (leaving the seas immediately adjacent to their colonies by late August – 
Wernham et al., 2002, Harris and Wanless, 2011), whilst they are not considered vulnerable 
to collision mortality. Therefore, the CIA for this species does not extend beyond those sites 
considered in relation to breeding period. 

Offshore Export Cable Corridor 

57 As detailed in Table 11.1 above, the Scoping Opinion advised that further information to 
inform an assessment of the Offshore Export Cable was required because this passes 
through the Outer Firth of Forth and St Andrews Bay Complex pSPA. Therefore, the pSPA 
and associated ornithological receptors (i.e. the qualifying species of the pSPA) have been 
scoped in to the EIA, and consideration is also given to the potential for cumulative effects of 
the Offshore Export Cable Corridor with those from other projects.  

58 The CIA section also considers the potential for cumulative effects between the 
Development Area and other plans and projects and the Offshore Export Cable. 

 Impact Assessment – Development Area 

11.8.1 Operation and maintenance 

Collision 

59 Collision risk for offshore wind farms is assessed by modelling the predicted number of 
collisions for key bird species based on data on flight densities from baseline surveys. For the 
Wind Farm, Collision Risk Modelling (CRM) was undertaken for key species as per the 
Scoping Opinion (Table 11.6) based on the industry standard approach for offshore wind 
farms (Band 2012). Full details are given in Appendix 11C. The avoidance rates applied to the 
CRMs for each species and CRM option were as advised in the Scoping Opinion (and 
following the SNCBs guidance note (2014), whilst the collision estimates are also presented 
with the range based upon the avoidance rate plus or minus two standard deviations (SDs), 
as advised in the Scoping Opinion. 

60 The estimated impacts from collisions were assessed for gannet and kittiwake for the Wind 
Farm design of 40 WTGs with rotor diameter 250 m, which represents the worst-case for 
these species. For herring gull, the estimated impacts from collisions were assessed for the 
72 WTG design with rotor diameter 167 m, which was the worst case for the option 2 and 3 
estimates for this species (Table 11.4, Appendix 11C). Details of the wind farm parameters 
comprising both of the designs that were considered are given in Appendix 11C.  

61 For gannet and kittiwake, the assessment uses CRM options 1 and 2, which assume a 
uniform flight height distribution within the rotor swept heights and use the site-specific 
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flight heights and generic flight heights (Johnston et al. 2014a, b), respectively. For herring 
gull, the assessment uses CRM options 1, 2 and 3, with option 3 assuming a modelled flight 
height distribution within the rotor swept heights, based on the generic flight heights. The 
different CRM options used for each species followed the advice of the Scoping Opinion 
(with further explanation and justification provided in Appendix 11C). The avoidance rates 
applied to the different species and CRM options are detailed in Appendix 11C, and again 
followed the advice of the Scoping Opinion. 

Gannet 

62 The estimated seasonal collision mortality of adult and sub-adult gannets and the 
percentage increases in mortality rates of reference populations are shown in Table 11.10. 
These assume that collision mortality is additional to other mortality factors. 

63 Collision estimates were higher for the option 2 CRMs than for the option 1 CRMs, which 
was due to the lower estimated flight heights for the site-specific data than for the generic 
data, resulting in fewer birds estimated to be at potential collision height (PCH) using option 
1 (Appendices 11A and 11C). However, the collision estimates represented small increases in 
the annual mortality rates of the regional breeding population, irrespective of the CRM 
option used. 

64 For sub-adult birds, the percentage increase in the annual mortality rate is estimated to be, 
at most, 0.01 per cent (Table 11.10), which would not materially affect the background 
mortality of the population and would be undetectable in terms of population-level effects. 
Predicted collisions of adult birds during the breeding season represent a larger increase in 
the annual mortality rate, although the estimates (from both CRM options 1 and 2) 
represent an increase of less than one per cent in the annual mortality rates of the breeding 
adults (Table 11.10). 

65 To further investigate the predicted impacts of collision mortality on the regional breeding 
population, PVA was undertaken using a population model for the Forth Islands SPA gannet 
population (Appendix 11E). The Forth Islands SPA population represents over 90 per cent of 
the regional breeding population, with an estimated 150,518 gannets breeding on the Bass 
Rock (Murray et al. 2015, Appendix 11A). Thus, it is reasonable to apply the PVA outputs 
from this model to the regional breeding population. 

66 The Forth Islands SPA population has undergone a long-term increase, and although further 
increase in numbers on the Bass Rock (where almost all of this SPA population nest) is likely 
to be limited by a lack of available space, the recent colonisation of St Abb’s Head3 by the 
species could indicate the potential for continued growth of the regional population through 
occupation of new areas (Appendix 11A).  

67 The gannet population model used was a stochastic, density independent, matrix model, 
developed from previous population models for the UK and Bass Rock gannet populations 

                                                           
3https://www.nts.org.uk/stories/first-gannet-chick-hatched-at-st-abbs-head [Accessed: 02/08/18]  

https://www.nts.org.uk/stories/first-gannet-chick-hatched-at-st-abbs-head
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(WWT Consulting 2012, MacArthur Green 2014). Further details of the model are provided 
in Appendix 11E. Predicted population trends under baseline conditions were projected over 
both 25 and 50 year timescales. Additional mortality was incorporated at intervals of 25 
individuals up to a maximum of 1,500 (and in such a way that the additional mortality 
remains proportional to population-size as this changes through the course of the 
projection), with 97 per cent of the additional mortality attributed to the breeding adult age 
class and three per cent to the sub-adult age classes (on the basis of the age distribution as 
determined from the at-sea survey data – Appendix 11A).  

.
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Table 11.10: Collision estimates for gannet during the breeding period for the 40 WTG design, with the associated increase in annual mortality 
rates for the regional breeding population.  

Seasonal period Number of collisions (individuals 
per season) 

Regional 
population, 

adults2 

(individuals) 
 

Regional 
population, 
sub-adults2 

(individuals) 

Mortality 
rate, 

adults3 

Mortality 
rate, sub-

adults3 

Collisions 
as % 

increase in 
mortality, 

adults 

Collisions 
as % 

increase in 
mortality, 
sub-adults 

Total Adults1 Sub-
adults1  

      

Option 1 (Basic model, site specific flight height data, 98.9% avoidance (± 2 SD applied to the total collision estimate)) 

Breeding 46 

(38 – 54) 

40 1 163,430 107,149  0.081 0.346 0.3 % <0.01 %  

Option 2 (Basic model, generic flight height data, 98.9% avoidance (± 2 SD applied to the total collision estimate)) 

Breeding 108 

(88 – 128) 

94 3 163,430 107,149 0.081 0.346 0.7 % 0.01 % 

1. Apportioning of collisions to age classes is based upon age distributions from site survey data (Appendix 11A), with the number of adult collisions 
reduced by 10 % to account an assumed 10 % sabbatical rate amongst the adults in the breeding period (as per the Scoping Opinion). The immature and 
juvenile age categories are combined as sub-adults to simplify presentation.  

2. After Murray et al. (2015) for Bass Rock and Troup Head (Appendix 11A); sub-adult component is estimated from the stable age distribution of the 
Forth Islands SPA gannet population model used for the current assessment (Appendices 11A and 11E).  

3. Baseline annual mortality rates after WWT Consulting (2012) and Horswill and Robinson (2015). The value for sub-adults is calculated as the mean 
mortality rate of the different sub-adult age classes (0 – 4 years), weighted by their proportional occurrence as estimated from the stable age distribution 
of the Forth Islands SPA gannet population model (Appendices 11A and 11E).  
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68 The PVA assumed that impacts began at the start of the projection period (i.e. essentially 
2014, as the year of the estimate on which the starting population-size is based) and did not 
allow for any intervening period to account for the likely timing of the start of the 
Development operation period. However, this is likely to lead to precautionary conclusions, 
given that the model predicted continued growth of the population (see below). 

69 Impacts were assessed according to the Forth Islands SPA population and the collisions 
apportioned to this SPA population (both during the breeding period and during the autumn 
and spring passage periods – Appendices 11B and 11E). This is precautionary with respect to 
assessing impacts on the regional breeding population because the Forth Islands SPA 
population is estimated to contribute a disproportionately high number of birds to the 
population within the Development Area (Appendix 11B), and hence will be subject to a 
disproportionately high number of the overall collisions. For the purposes of assessing 
population-level impacts from the Development-alone collisions, the CRM option 2 
estimates were used (as advised in the Scoping Opinion), with the collision estimate being 
matched to the closest higher additional mortality value considered in the PVA (because the 
additional mortality was considered at intervals of 25 individuals). The breeding period 
collision estimates apportioned to the adult age class also accounted for an assumed 10 per 
cent of sabbatical birds (as advised in the Scoping Opinion). 

70 Outputs from the PVA were summarised according to the median predicted population-sizes 
at the end of the projection period, and the three metrics which the Scoping Opinion 
advised should be used for the interpretation of outputs and which have been shown to 
have relatively low sensitivity to factors such as varying population status and the mis-
specification of the demographic rates underpinning the population model (Cook and 
Robinson 2015, Jitlal et al. 2017). These metrics are: 

• The counterfactual of population size – the median of the ratio of the end-point size of 
the impacted to un-impacted (or baseline) population, expressed as a proportion. 

• The counterfactual of population growth rate - the median of the ratio of the annual 
growth rate of the impacted to un-impacted population, expressed as a proportion (with 
this metric being unaffected by the projection period).  

• The centile of the unimpacted population that matches the median (i.e. 50th centile) of 
the impacted population (based upon the distribution of the end-point population sizes 
generated by the multiple replications of the model runs, the value should always be 
less than 50 because the median for the impacted population is not expected to exceed 
that for the unimpacted population). 

71 The PVA outputs predict continued growth of the gannet population, under both the 
baseline conditions and with the Development-alone collisions taken into account (Table 
11.11). As indicated above, it is unclear how realistic such a scenario is (given that the Bass 
Rock is likely to be close to capacity), but nonetheless the metrics suggest minimal 
population-level effects from the Development-alone collisions, with: 
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• Virtually no decrease in annual population growth rate (as indicated by a counterfactual 
value of 0.999) 

• Small reductions in end-point population-sizes (the impacted population predicted to be 
97 per cent of the size of the unimpacted population after 50 years)  

• Centile values of 41 and 37 for the 25- and 50-year projections, respectively, which 
indicate a considerable overlap between the distributions of the impacted and 
unimpacted populations, suggesting a reasonable likelihood of the impacted population 
being similar in size to the unimpacted population after 50 years. 

72 The above metrics derive from a PVA based upon the option 2 collision estimates, which are 
more than twice as high as those generated by the option 1 CRM. As outlined in Appendix 
11C there are good reasons for considering the site-specific flight heights (and hence the 
option 1 collision estimates) to be representative of gannet flights within the Development 
Area and two kilometre buffer. Therefore, the collision estimates used in the PVA are likely 
to be highly precautionary, leading to an overestimation of the impact magnitude. 

73 Even with these precautionary assumptions, collision mortality from the Development-alone 
is evaluated as a low magnitude impact (Table 11.8) for gannet, reflecting the predicted 
small effect on the regional population. Application of the impact matrix (Table 11.9) 
indicates that this equates to a moderate and ecologically non-significant impact for a 
receptor of high sensitivity.  

74 Based on the relatively small percentage increases in annual mortality rates for the adult 
and, particularly, sub-adult ages classes, and the outcome of the PVA, it is considered that 
the impact matrix (Table 11.9) over-evaluates the effect of collision risk on gannet. It is 
considered that this impact is more appropriately categorised as minor and ecologically non-
significant. 
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Table 11.11 Outputs from the Forth Islands SPA gannet PVA in relation to Development-alone collision estimates for 25-year and 50-year 
projections 

Additional mortality 
scenario 

Median number of breeding adults 
at end of projection (2.5 – 97.5 

centiles)  

Counterfactual of end-
point population size 

Counterfactual of 
population growth 

rate 

Centile of baseline 
population matching the 
median of the impacted 

population 

25 years 50 years 25 years 50 years 25 and 50 years2 25 years 50 years 

Baseline (no additional 
mortality) 

172,530  
(148,172 – 
199,825) 

199,491 
(160,083 – 
245,839) 

1.000 1.000 1.000 50 50 

Development-alone 
collisions (assumes 
starting-point additional 
mortality of 125 
individuals)1 

169,653 
(145,724 – 
196,717) 

192,824 
(154,739 – 
240,072) 

0.983 0.967 0.999 41 37 

1. Collisions are apportioned in ratio of 97:3 breeding adults to sub-adults (based on at-sea survey data from the Survey Area). 

2. The value of this metric does not vary according to the length of the projection period. 
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Kittiwake 

75 The estimated seasonal collision mortality of adult and sub-adult kittiwakes and the 
percentage increases in mortality rates of reference populations are shown in Table 11.12. 
These assume that collision mortality is additional to other mortality factors. 

76 Collision estimates were substantially higher for the option 2 CRMs than for the option 1 
CRMs, with only a single collision estimated during the breeding period by option 1. As for 
gannet, this was due to the lower estimated flight heights for the site-specific data than for 
the generic data, resulting in fewer birds estimated to be at potential collision height (PCH) 
using option 1 (Appendices 11A and 11C). However, the collision estimates represented 
small increases in the annual mortality rates of the regional breeding population, 
irrespective of the CRM option used. 

77 For sub-adult birds, the percentage increase in the annual mortality rates is estimated to be, 
at most, 0.03 per cent (Table 11.12), which would not materially affect the background 
mortality of the population and would be undetectable in terms of population-level effects. 
Predicted collisions of adult birds during the breeding season represent a larger increase in 
the annual mortality rate on the basis of the option 2 estimates, although the increase 
associated with the option 2 collision estimates remains below one per cent (Table 11.12). 

78 To further investigate the predicted impacts of collision mortality on the regional breeding 
population, PVA was undertaken using a population model which was based upon 
demographic and population trend data from the three kittiwake SPA populations which are 
considered to have connectivity to the Development Area and two kilometre buffer 
(Appendix 11E). These SPA populations are estimated to account for 68 per cent of the 
regional breeding population, but only 55 per cent of the estimated collisions for the 
Development-alone (as determined by the apportioning calculations - Appendix 11B). On this 
basis, the PVA will underestimate the impacts to the regional population by a small amount.  

79 The regional breeding population is estimated at 51,786 breeding adults, as derived from 
recent counts of the SPA populations (as provided in the SNH scoping advice), combined 
with Seabird 2000 census (Mitchell et al. 2004) counts for non-SPA colonies with correction 
factors applied from the trend recorded at SPA colonies since the Seabird 2000 census 
(Appendices 11A and 11B). In common with other areas in eastern Scotland, the regional 
breeding population has undergone a marked decline over the past few decades (Freeman 
et al. 2014, Appendix 11E). This large-scale decline is related to declines in the abundance of 
sandeel prey (JNCC 2017b), and provides important context for the impact assessment of 
this species.  

80 The regional-SPA kittiwake population model was based on a Bayesian state-space modelling 
framework, and was adapted from the existing kittiwake population models developed for 
the SPA populations in this region (Freeman et al. 2014, Jitlal et al. 2017). The regional-SPA 
model was produced by summing the projections for the population models for the three 
kittiwake SPA populations. Further details are provided in Appendix 11E. Predicted 
population trends under baseline conditions were projected over both 28 and 53 year 
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timescales. Additional mortality within the PVA was not incorporated until after year three 
of the projection (giving 25 and 50-year impact periods), to provide a more realistic 
representation of the likely population status at the time when potential collisions impacts 
will begin to arise.  

81 The additional mortality was incorporated into the PVAs for each of the three SPA 
populations on the basis of the percentage point change to the annual mortality represented 
by the option 2 collision estimates (accounting for both the breeding period collisions and 
the passage period collisions apportioned to these SPA populations – Appendices 11B and 
11E). This additional mortality was apportioned to age classes according to the age 
distributions as determined from the at-sea survey data (classifying 93 per cent as adults 
during the breeding period – Appendix 11A) but with the breeding period collisions also 
accounting for an assumed 10 per cent of sabbatical birds (as advised in the Scoping 
Opinion). 

82 Outputs from the PVA were summarised according to the median predicted population-sizes 
at the end of the projection period, and the three metrics which the Scoping Opinion 
advised should be used for the interpretation of outputs and which are defined above in the 
section on gannet.  

83 The PVA outputs predict a continued steep decline in the regional breeding population of 
kittiwakes under baseline conditions, with the median number of breeding pairs by the 
model predictions declining from 16,550 at the start of the projection to 7,150 after 25 years 
of the operational period and 3,700 after 50 years of the operational period (Table 11.13 
and Appendix 11E). The population-level effects of the Development-alone collisions are 
considered to be minimal, with: 

• Virtually no detectable decrease in annual population growth rate (as indicated by a 
counterfactual value of 0.999) 

• Small reductions in end-point population sizes (the impacted population predicted to 97 
per cent of the size of the unimpacted population after 50 years) 

• Centile values of 49 which indicate a considerable overlap between the distributions of 
the impacted and unimpacted populations, suggesting a high likelihood of the impacted 
population being a similar size to the unimpacted population after 50 years. 

84 The above metrics derive from a PVA based upon the option 2 collision estimates, which are 
an order of magnitude higher than those generated by the option 1 CRM. As outlined in 
Appendix 11C there are good reasons for considering the site-specific flight heights (and 
hence the option 1 collision estimates) to be representative of kittiwake flights within the 
Development Area and two kilometre buffer. Therefore, the collision estimates used in the 
PVA are likely to be highly precautionary, leading to an overestimation of the impact 
magnitude. 
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Table 11.12: Collision estimates for kittiwake during the breeding period for the 40 WTG design, with the associated increase in annual mortality 
rates for the regional breeding population.  

Season Number of collisions (individuals 
per season) 

Regional 
population, 

adults2  

(individuals) 
 

Regional 
population, 
sub-adults2 

(individuals) 

Mortality 
rate, 

adults3 

Mortality 
rate, sub-

adults3 

Collisions 
as % 

increase in 
mortality, 

adults 

Collisions 
as % 

increase in 
mortality, 
sub-adults 

Total Adults1 Sub-
adults1  

Option 1 (Basic model, site-specific flight height data, 98.9% avoidance (± 2 SD applied to the total collision estimate)) 

Breeding 1 

(0.8 – 1.2) 

1 <1 51,786 41,113 0.143 0.210 0.01 % <0.01 % 

Option 2 (Basic model, generic flight height data, 98.9% avoidance (± 2 SD applied to the total collision estimate)) 

Breeding 40 

(33 – 47) 

33 3 51,786 41,113 0.143 0.210 0.45 % 0.03 % 

1. Apportioning of collisions to age classes is based upon age distributions from site survey data (Appendix 11A), with the number of adult collisions 
reduced by 10 % to account for an assumed 10 % sabbatical rate amongst the adults in the breeding period (as per the Scoping Opinion).  

2. Adult breeding population based on Seabird 2000 database (http://jncc.defra.gov.uk/page-4460) and more recent estimates for SPA breeding 
populations provided by SNH, with counts for non-SPA colonies corrected based on the SPA trends. The sub-adult component of the breeding population is 
estimated from the stable age distribution of the SPA population models (Appendices 11A and 11E).  

3. Baseline annual mortality rates are as used for the SPA kittiwake population models (Appendix 11E) for adults, and after Horswill and Robinson (2015) for 
sub-adults. 

 

  

http://jncc.defra.gov.uk/page-4460
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Table 11.13 Outputs from the regional-SPA kittiwake PVA in relation to Development-alone collision estimates for 25-year and 50-year 
projections 

Additional mortality 
scenario 

Median number of breeding pairs at 
end of projection (5 - 95 centiles)  

Counterfactual of end-
point population size 

Counterfactual of 
population growth 

rate 

Centile of baseline 
population matching the 
median of the impacted 

population 

25 years 50 years 25 years 50 years 25 and 50 years2 25 years 50 years 

Baseline (no additional 
mortality) 

7,150 
(3,200 – 18,000) 

3,700 
(900 – 19,100) 

1.000 1.000 1.000 50 50 

Development-alone 
collisions (based upon the 
percentage point 
increases to the annual 
mortality of adult and 
sub-adult age classes in 
each of the individual 
kittiwake SPA PVAs)1 

7,100 
(3,150 – 17,800) 

3,600 
(900 – 18,700) 

0.987 0.975 0.999 49 49 

1. Details of the individual kittiwake SPA PVAs are presented in Appendix 11E. The ratio of adult to sub-adult additional mortality in each of these PVAs is 
based on the age distribution as determined from at-sea survey data from the Survey Area (Appendix 11A), and also accounts for an assumed 10 % 
sabbatical rate amongst the adults during the breeding period (as per the Scoping Opinion). 

2. The value of this metric does not vary according to the length of the projection period. 
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85 Even with these precautionary assumptions, collision mortality from the Development-alone 
is evaluated as a low magnitude impact (Table 11.8) for kittiwake, reflecting the predicted 
small effect on the regional population. Application of the impact matrix (Table 11.9) 
indicates that this equates to a moderate and ecologically non-significant impact for a 
receptor of high sensitivity. This assessment is in the context of a regional population 
undergoing a long-term decline which is predicted to continue during the operational life of 
the Inch Cape Wind Farm. However, the evidence indicates that the small levels of predicted 
mortality due to the Development-alone collisions will effectively not contribute to 
accelerating the rate, or increasing the magnitude, of this ongoing decline. Collisions with 
the Inch Cape Wind Farm are also not predicted to impede population recovery, should 
environmental conditions become more favourable for kittiwakes. 

86 Based on the small percentage increases in annual mortality rates for the adult and, 
particularly, sub-adult ages classes, and the outcome of the PVA, it is considered that the 
impact matrix (Table 11.9) over-evaluates the effect of collision risk on kittiwake. Applying 
scientific judgement to the evidence and assessment process, it is considered that this 
impact is more appropriately categorised as minor and ecologically non-significant. 

Herring gull 

87 The assessment for herring gull considers results for CRM options 1, 2 and 3 (Appendix 11C) 
for the Inch Cape Wind Farm design of 72 WTGs of rotor diameter 167 m (Table 11.14), 
although it is the option 3 estimates that are regarded as the main outputs (as these were to 
be used in any PVAs required for the assessment, as confirmed in letter of 8 September 2017 
from MS-LOT to ICOL). For herring gull the option 3 collision estimates for the 72 WTG 
design were higher than those for the 40 WTG design (by a single collision), but equivalent 
to the option 2 estimates for the 40 WTG design (Appendix 11C). Thus, for the purposes of 
consistency across the different species (and because the assessment also relies on the 
option 2 estimates – see below), the assessment for herring gull is undertaken in relation to 
the 40 WTG design. 

88 Under all three CRM options the predicted collision estimates for herring gull are very low, 
with a maximum of one collision estimated for the breeding period and at most three 
collisions estimated for the non-breeding period (Table 11.14). For adult and sub-adult birds 
in both seasons, the estimated percentage increases in the annual mortality rates are very 
small (0.01 per cent or less). It is considered that these small magnitudes of increase in 
mortality would not materially alter the background mortality of the population and would 
be undetectable in terms of population effects. Given the low levels of estimated collision 
mortality, PVAs were not considered to be required for this species. For all age classes of 
herring gull, collision mortality for the Development-alone is considered to be an effect of 
negligible magnitude on the regional breeding and non-breeding populations. 

89 Collision risk from the Development-alone is evaluated as a negligible magnitude impact 
(Table 11.8) for herring gull. Application of the impact matrix (Table 11.9) indicates that this 
equates to a minor/moderate and ecologically non-significant impact for a receptor of high 
sensitivity.  
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90 Based on the very small percentage increase in population mortality rates for all seasons and 
age classes, it is considered that the impact matrix (Table 11.9) over-evaluates the effect of 
collision risk on herring gull. It is considered that this impact is more appropriately 
categorised as negligible and ecologically non-significant. 
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Table 11.14: Seasonal collision estimates for herring gull for the 72 WTG design, with the associated increase in annual mortality rates for the 
regional populations. 

Season Number of collisions (individuals) Regional 
population, 

adults2  

(individuals) 

Regional 
population, 
sub-adults2 

(individuals) 

Mortality 
rate, 

adults3 

Mortality 
rate, sub-

adults3 

Collisions as 
% increase in 

mortality, 
adults 

Collisions as 
% increase 

in mortality, 
sub-adults 

Total Adults1 Sub-adults1  

Option 1 (Basic model, site-specific flight height data, 99.5% avoidance (± 2 SD applied to the total collision estimate)) 

Breeding 0 

(0 - 0) 

0 0 24,248 36,372 0.166 0.202 0 % 0 % 

Non-breeding 1 

(0.8 – 1.2) 

<1 <1 210,298 256,222 0.166 0.202 <0.01 % <0.01 % 

Option 2 (Basic model, generic flight height data, 99.5% avoidance (± 2 SD applied to the total collision estimate)) 

Breeding 1 

(0.8 – 1.2) 

<1 <1 24,248 36,372 0.166 0.202 0.01 % <0.01 % 

Non-breeding 3 

(2 – 4) 

1 1 210,298 256,222 0.166 0.202 <0.01 % <0.01 % 

Option 3 (Extended model, generic flight height data, 99% avoidance (± 2 SD applied to the total collision estimate)) 

Breeding 1 

(0.8 – 1.2) 

<1 <1 24,248 36,372 0.166 0.202 0.01 % <0.01 % 

Non-breeding 2 

(1.6 – 2.4) 

1 <1 210,298 256,222 0.166 0.202 <0.01 % <0.01 % 
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Season Number of collisions (individuals) Regional 
population, 

adults2  

(individuals) 

Regional 
population, 
sub-adults2 

(individuals) 

Mortality 
rate, 

adults3 

Mortality 
rate, sub-

adults3 

Collisions as 
% increase in 

mortality, 
adults 

Collisions as 
% increase 

in mortality, 
sub-adults 

Total Adults1 Sub-adults1  

1. Apportioning of collisions to age classes is based upon age distributions from site survey data (Appendix 11A), with the number of adult collisions 
reduced by 35 % to account for an assumed 35 % sabbatical rate amongst the adults (as per the Scoping Opinion).  

2. Adult breeding population based on Seabird 2000 database (http://jncc.defra.gov.uk/page-4460) and more recent estimates for SPA breeding 
populations provided by SNH, with counts for non-SPA colonies corrected based on SPA trends. The sub-adult component of breeding population is 
estimated from the stable age distribution of a population model for the Forth Islands SPA herring gull population (Appendix 11E). The non-breeding 
population (for each age class) is taken as the UK North Sea and Channel Waters from Furness (2015), see Appendix 11A.  

3. Baseline mortality rates after Horswill and Robinson (2015). 

http://jncc.defra.gov.uk/page-4460
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Displacement and barrier effects 

Definitions and approach to assessing the effects 

91 Displacement is defined as ‘a reduced number of birds occurring within or immediately 
adjacent to an offshore wind farm’ (Furness et al. 2013) and involves birds present in the air 
and on the water (SNCB 2017). Birds that do not intend to utilise a wind farm area but would 
have previously flown through the area on the way to a feeding, resting or nesting area, and 
which either stop short or detour around a development, are subject to barrier effects 
(SNCB, 2017). For the purposes of assessment, however, it is usually not possible to 
distinguish between displacement and barrier effects (for example to define where 
individual birds may have intended to travel to, or beyond an offshore wind farm, even 
when tracking data are available). Therefore, in this assessment the effects of displacement 
and barrier effects on the key seabird species are considered together.  

92 There remains limited robust empirical evidence on the extent of displacement and barrier 
effects from offshore wind farms on seabirds of different species, particularly in relation to 
breeding populations. However, the number of available studies of post-construction 
monitoring is increasing, and indicates variation between species and sites, and variation 
within species at different sites and/or in different seasons (e.g. JNCC 2015, Dierschke et al. 
2016, Vallejo et al. 2017). 

93 There is also no empirical evidence that birds displaced from wind farms, or exposed to 
barrier effects, suffer increased mortality, but modelling of the energetic costs incurred by 
breeding seabirds as a result of these impacts predicts effects to both adult survival rates 
and breeding productivity (Searle et al. 2014). Any mortality due to displacement would 
most likely be a result of increased densities of foraging birds in locations outside the 
affected area, resulting in increased competition for food. Barrier effects to breeding 
seabirds may occur as a consequence of the additional energetic costs incurred by adopting 
flight routes around (as opposed to through) wind farms which may lie between the 
breeding colony and foraging locations (Masden et al. 2010). Impacts of displacement and 
barrier effects are also likely to be dependent on other environmental factors such as food 
supply, and are expected to be greater in years of low prey availability (e.g. as could result 
from unsustainably high fisheries pressures or effects of climatic changes on fish 
populations). 

94 In the current assessment, the impacts from displacement and barrier effects were assessed 
quantitatively for guillemot and razorbill in both the breeding and non-breeding periods and 
for kittiwake and puffin in the breeding period only (Appendix 11D). For the reasons given in 
Section 11.7.2 above, displacement and barrier effects are not assessed for the regional 
breeding kittiwake population during the non-breeding period, although (as advised in the 
Scoping Opinion) a qualitative assessment of these impacts during the non-breeding period 
is undertaken for the kittiwake SPA populations which have connectivity to the Development 
Area and two kilometre buffer (with this assessment presented in the HRA (ICOL, 2018a)). 
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95 The SNCB matrix approach was used to assess the impacts from displacement and barrier 
effects (as advised in the Scoping Opinion 4). This approach used the peak seasonal 
population estimates averaged across the two years of baseline survey for the Development 
Area and two kilometre buffer (combining birds on the water and in flight). The species-
specific displacement rates advised in the Scoping Opinion were applied to these mean peak 
population estimates, along with the assumed mortality rates for displaced birds (again as 
advised in the Scoping Opinion), to estimate the total breeding season and (in the case of 
guillemot and razorbill) non-breeding season mortality from displacement and barrier 
effects (Table 11.1, Appendix 11D). The mortality estimated using the matrix approach was 
apportioned to population age classes based upon either the proportion of birds identified 
as being in adult plumage from at-sea survey data (for kittiwake) or from the stable age 
distributions of population models (for guillemot, razorbill and puffin – see species accounts 
below for details). 

Alternative approaches to estimating effects 

96 The Scoping Opinion also advised that the effects of displacement and barrier effects as 
estimated by individual-based modelling approaches should be used to provide context to 
the estimates produced by the SNCB matrix approach. At the time of undertaking the work 
for the current assessment the recently developed SeabORD model had not been published. 
To provide this context, ICOL commissioned the CEH to run the latest unpublished version of 
the SeabORD model for the wind farm alone and cumulatively with the other three Forth 
and Tay wind farms. Additionally, consideration was given to the estimates from the existing 
Searle et al. (2014) model.  

97 The basic approach used by these modelling methods is outlined below, together with a 
summary of the comparisons between the estimates produced by the different methods. 
This is based upon the detailed consideration presented in Appendix 11D. 

98 Both of the SeabORD and the existing Searle et al. (2014) modelling approaches simulate the 
behaviour and energetics of individual birds from breeding seabird populations under 
baseline conditions (i.e. with no wind farm present) and compare the resulting demographic 
estimates to model runs undertaken in scenarios which have the wind farm(s) of interest 
present (so that birds undertaking foraging trips from the colony have the potential to incur 
energetic costs from barrier effects and of increased intra-specific competition for food if 
they are displaced). In both the SeabORD and Searle et al. (2014) models, these effects are 
estimated in terms of changes to adult and chick mortality, with the outputs relating to 
specific individual SPA populations (as opposed to the wider regional populations). The 
estimated mortality to adult birds relates only to the breeding period.  

99 For the SeabORD modelling undertaken to inform the current assessment, the percentage of 
birds within each SPA population assumed to be susceptible to displacement and barrier 
effects matched the displacement rates assumed by the SNCB matrix approach, whilst a two 

                                                           
4 Letter of 03 November 2017 from MS-LOT to ICOL. 
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kilometre buffer was assumed for the Development Area (also for the other three Forth and 
Tay wind farms, when considering in-combination effects). However, the earlier Searle et al. 
(2014) modelling assumed that 40 per cent of kittiwakes were susceptible to displacement 
and barrier effects (as opposed to 30 per cent for the SNCB matrix), whilst a one kilometre 
buffer was used for each site.  

100 Comparisons between the estimates produced by the two individual-based modelling 
approaches indicated varying degrees of agreement, but with little overall consistency 
between the respective estimates. Approximately half of the estimated effects from Searle 
et al. (2014) were within the 95 per cent prediction intervals of the corresponding SeabORD 
estimate, despite these intervals encompassing a wide range. Variation in the predicted 
effects on the Forth Islands SPA puffin population was particularly marked, both according 
to the different models and, for the Searle et al. (2014) model, the assumptions made in 
relation to prey distribution.  

101 Comparisons between the estimates from the SeabORD model and the SNCB matrix 
indicated that agreement between the two methods was often poor, with the estimates 
produced by the matrix being within the 95 per cent prediction intervals of the SeabORD 
estimates for six and seven of the 10 SPA populations for the Development-alone and in-
combination scenarios, respectively (Table 11D.18, Appendix 11D). The estimates from the 
SeabORD model were invariably greater than those from the matrix for the Forth Islands SPA 
populations for both the Development-alone and in-combination (by an order of magnitude 
in most cases), with this difference particularly marked for guillemot and puffin. This pattern 
was not consistent across the other SPA populations and was associated with the SeabORD 
model predicting considerably greater effects on the populations from the Forth islands SPA 
than on those from other SPAs (even though the Fowlsheugh SPA is a similar distance to the 
Development Area, and closer to the Seagreen sites but further from the Neart na Gaoithe 
site).  

102 Extrapolations from the adult mortality estimates produced by the SeabORD model 
suggested that for some populations (particularly from the Forth Islands SPA) unrealistically 
high rates of displacement (often in excess of 100 per cent) and/or of mortality amongst 
displaced birds (up to approximately 12 to 50 per cent in some cases) would be required for 
these estimates to match the population sizes (as determined by the mean peak counts) 
recorded on the Development Area and two kilometre buffer, and on the other Forth and 
Tay wind farm sites. Similarly, extrapolations based on the advised rates of displacement and 
of mortality amongst displaced birds suggested that the use of the Development Area and 
two kilometre buffer and of the other Forth and Tay wind farms would have to be 
unrealistically high amongst some SPA populations to match the adult mortality predicted by 
SeabORD (with these extrapolations suggesting that more than 100 per cent of the Forth 
Islands SPA kittiwake, guillemot and puffin populations occurred on at least one of the Forth 
and Tay wind farms).  

103 These comparisons suggest a high level of variability in the predicted effects from the 
individual-based modelling approaches, and an overestimation of adult mortality in some 
SPA populations by the SeabORD model (at least as it has been used in the current 
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assessment). The level of knowledge and understanding of the biology underpinning the 
effects of displacement and barrier effects on breeding seabird populations, at the current 
time, may be insufficient to enable the reliable prediction of impacts using these 
sophisticated modelling approaches. In contrast to the SeabORD model, the matrix approach 
relies upon qualitative consideration of what is likely to be biologically plausible in terms of 
rates of displacement and of mortality amongst displaced birds, with there being broad 
consensus on these rates amongst the range of expertise on which the Scoping Opinion 
relied. This information is combined with (precautionary) estimates of bird abundance from 
the actual sites of interest. Given this, it is considered that the matrix approach remains a 
more suitable method for estimating impacts from displacement and barrier effects at the 
current time. 

Puffin 

104 The advised displacement rate for puffin during the breeding period is 60 per cent, with an 
assumed two per cent mortality rate amongst the displaced birds. Applying these rates to 
the regional breeding population gives predicted mortality levels from displacement (and 
barrier effects) which represent a very small increase in the annual mortality rates of both 
adult and sub-adult birds (0.15 % and 0.06%, respectively – Table 11.15). These small-scale 
changes suggest that the effect from displacement and barrier effects as a result of the 
Development -alone is of low magnitude for puffin during the breeding season. 

105 To further investigate the predicted impacts of displacement and barrier effects on the 
regional puffin breeding population, PVA was undertaken using a population model for the 
Forth Islands SPA puffin population (Appendix 11E). The Forth Islands SPA population is 
estimated to represent 51 per cent of the regional breeding population, although 90 per 
cent of the impacts from displacement and barrier effects for the Development-alone are 
apportioned to this population (Appendix 11B). Therefore, the PVA will overestimate the 
impacts to the regional breeding population. 

106 The regional breeding population is currently estimated at 87,647 pairs (Table 11.15, 
Appendix 11A), as derived from recent counts of the SPA populations (as provided in the 
SNH scoping advice, and as obtained from the Seabird Monitoring Programme database5), 
combined with Seabird 2000 census (Mitchell et al. 2004) counts for non-SPA colonies with 
correction factors applied from the trend recorded at the SPA colonies since the Seabird 
2000 census (Appendices 11A and 11B). The respective population estimates suggest a 
decline since the Seabird 2000 census (Appendix 11B), although the species can be difficult 
to census accurately and there can be marked fluctuations in counts (e.g. Freeman et al. 
2014) so that some caution should be applied in interpreting a change based upon counts 
from only two points in time. 

                                                           
5 http://jncc.defra.gov.uk/smp/ [Accessed: 02/08/18] 

http://jncc.defra.gov.uk/smp/
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Table 11.15: Predicted impacts from displacement and barrier effects on the key seabird species as estimated using the SNCB matrix approach, 
with the associated increase in annual mortality rates for the regional populations  

Species Season Additional mortality 
(individuals)1 

Regional 
population 

adults 

(individuals)3 

Regional 
population 
sub-adults 

(individuals)3 

Mortality rate Displacement 
as % increase 

in adult 
mortality 

Displacement 
as % increase 
in sub-adult 

mortality Total Adults2 Sub-adults2 Adults4 Sub-
adults4 

Puffin Breeding 68 24 42 175,294 285,255 0.094 0.242 0.15 % 0.06 % 

Razorbill Breeding 28 13 14 23,728 24,696 0.091 0.370 0.59 % 0.16 % 

Non-breeding 29 13 15 23,728 24,696 0.091 0.370 0.62 % 0.16 % 

Guillemot Breeding 49 20 28 218,352 280,667 0.074 0.244 0.12 % 0.04 % 

Non-breeding 23 10 13 218,352 280,667 0.074 0.244 0.06 % 0.02 % 

Kittiwake Breeding 23 19 2 51,786 41,113 0.143 0.210 0.26 % 0.02 % 
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Species Season Additional mortality 
(individuals)1 

Regional 
population 

adults 

(individuals)3 

Regional 
population 
sub-adults 

(individuals)3 

Mortality rate Displacement 
as % increase 

in adult 
mortality 

Displacement 
as % increase 
in sub-adult 

mortality Total Adults2 Sub-adults2 Adults4 Sub-
adults4 

1. Additional mortality calculated using displacement rates of 60 % for puffin, razorbill and guillemot and 30% for kittiwake, with the mortality rate of displaced 
birds being 1% for guillemot and razorbill and 2% for puffin and kittiwake. 

2. Apportioning of additional mortality to age classes is based on the stable age distribution from population models for guillemot, razorbill and puffin, and on-
site survey data for kittiwake. The mortality to adult guillemots, razorbills and puffins is reduced by 7 % and to adult kittiwakes by 10 % to account for the 
assumed sabbatical rates (as per the Scoping Opinion). 

3. Adult breeding populations based on Seabird 2000 database (http://jncc.defra.gov.uk/page-4460) and more recent estimates for the SPA populations 
provided by SNH, with counts for non-SPA colonies corrected based on the SPA trend. The sub-adult component of the breeding population is estimated from 
the stable age distribution of a population model. For guillemot and razorbill the regional population is assumed to be unaffected by seasonal period (as advised 
in the Scoping Opinion). 

4. Annual mortality rates are from the appropriate population model for each species (as detailed in Appendix 11E) for adults, and after Horswill and Robinson 
(2015) for sub-adults. 

http://jncc.defra.gov.uk/page-4460
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107 The Forth Islands SPA population model used a Bayesian state-space modelling framework, 
and was adapted from the existing puffin population model developed for the Forth Islands 
SPA (Freeman et al. 2014) but with the underpinning data augmented by further count and 
productivity estimates collected since 2013. Further details of the model are provided in 
Appendix 11E. Predicted population trends under baseline conditions were projected over 
both 28 and 53 year timescales. Additional mortality within the PVA was not incorporated 
until after year three of the projection (giving 25- and 50-year impact periods), to provide a 
more realistic representation of the likely population status at the time when potential 
displacement and barrier effect impacts will begin to arise. 

108 The additional mortality from displacement and barrier effects was incorporated on the 
basis of the percentage point change to the annual mortality that this represented (Table 
11.16). This additional mortality was apportioned to population age classes according to the 
stable age distribution from the population model, as adults and sub-adults are not 
distinguishable during at-sea surveys (Appendices 11A and 11E). Thus, 38 per cent of birds 
were classed as adults but with account also made for an assumed seven per cent of 
sabbatical birds amongst the adult age class (as advised in the Scoping Opinion). 

109 Outputs from the PVA were summarised according to the median predicted population-sizes 
at the end of the projection period, and the three metrics which the Scoping Opinion 
advised should be used for the interpretation of outputs and which are defined above in the 
section on gannet collision impacts (within the current Section 11.8.1).  

110 The PVA outputs predict a steeply increasing population under baseline conditions, which 
would number nearly 290,000 pairs after 25 years of the operational period and over one 
million pairs after 50 years of the operational period (Table 11.16). An increase of this 
magnitude is unrealistic and other factors would likely act to limit the growth of the Forth 
Islands SPA puffin population before it reached such levels (e.g. sufficient suitable areas for 
nesting burrows). Accepting the limited reliability of the overall projection, the PVA 
nevertheless indicates minimal population-level effects of the Development-alone 
displacement and barrier effects, with: 

• Virtually no detectable decrease in annual population growth rate (as indicated by a 
counterfactual value of 1, as taken to three decimal places) 

• Virtually no reduction in end-point population-sizes (the impacted population predicted 
to be 99 per cent of the size of the unimpacted population after 50 years) 

• Centile values of 49 which indicate a considerable overlap between the distributions of 
the impacted and unimpacted populations, suggesting a high likelihood of the impacted 
population being a similar size to the unimpacted population after 50 years. 
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Table 11.16: Outputs from the Forth Islands SPA puffin PVA in relation to the estimated additional mortality resulting from Development-alone 
displacement and barrier effects 

Additional mortality 
scenario 

Median number of breeding pairs at 
end of projection (5 - 95 centiles)  

Counterfactual of end-
point population size 

Counterfactual of 
population growth 

rate 

Centile of baseline 
population matching the 
median of the impacted 

population 

25 years 50 years 25 years 50 years 25 and 50 years2 25 years 50 years 

Baseline (no additional 
mortality) 

286,950 

(106,850 – 
614,550) 

1,002,250 

(225,050 – 
3,043,050) 

1.000 1.000 1.000 50 50 

Development-alone 
displacement/barrier 
effects (based upon 
percentage point 
increases of 0.024 and 
0.026 to the annual 
mortality of the adult and 
sub-adult age classes, 
respectively)1 

285,100 

(106,150 – 
610,550) 

989,450 

(221,700 – 
2,999,650) 

0.993 0.986 1.000 50 49 

1. Ratio of adult to sub-adult additional mortality is based on the stable age distribution of the Forth Islands SPA population model (Appendix 11E), and also 
accounts for an assumed 7 % sabbatical rate amongst the adults (as per the Scoping Opinion). 

2. The value of this metric does not vary according to the length of the projection period. 
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111 The PVA for puffin predicts that the impacts from the Development-alone breeding season 
displacement and barrier effects under the scenario set out in the Scoping Opinion (60 per 
cent displacement and two per cent mortality of displaced birds) will have virtually no effect 
on the population growth rate and population-size over 25 and 50 year timescales, with the 
population predicted to continue to increase irrespective of the Development-alone impacts 
(Appendix 11E). 

112 Based upon these predictions, the assessment considers a negligible magnitude 
displacement impact on a high sensitivity receptor. The impact is therefore evaluated as 
minor/moderate and ecologically non-significant (Table 11.9).  

113 Applying scientific judgement in relation to the very small percentage increase in annual 
mortality rates for all age classes during the breeding season, and the outcome of the 
population model, the impact is considered to be most appropriately categorised as minor 
and ecologically non-significant. 

Razorbill 

114 Displacement and barrier effects are assumed to affect the regional breeding population of 
razorbills during both the breeding and non-breeding periods, which follows the advice of 
the Scoping Opinion. For both seasonal periods, the advised displacement rate for razorbill 
during the breeding period is 60 per cent, with an assumed one per cent mortality rate 
amongst the displaced birds. It is also assumed that the regional population against which 
the impacts are assessed during the non-breeding period is as for the breeding period 
(following the advice of the Scoping Opinion). Available information indicates that birds from 
UK colonies tend to remain close to their colonies in late summer and early autumn and 
then move southwards. However, too few birds have been ringed from east Britain to 
indicate their movement pattern in detail, but it is likely that the wintering population will 
be augmented by birds from more northern breeding colonies (Furness 2015, Appendix 11B). 
Therefore, the assessment of impacts during the non-breeding period is precautionary in 
this respect. 

115 The mean peak population estimates for razorbill were similar between the two seasonal 
periods (at 4,671 and 4,905 for the breeding and non-breeding periods, respectively – 
Appendix 11D), resulting in similar estimates of the additional mortality in each season 
(Table 11.15). These predicted mortality levels from displacement (and barrier effects) 
represent a small increase in the annual mortality rates of both adult and sub-adult birds 
during each of the two seasonal periods. 

116 For sub-adults, the estimated percentage increase in the annual mortality rate is 0.16 per 
cent for each seasonal period, so that over the full annual period there is an estimated 
increase of 0.32 per cent (Table 11.15). The estimated increase to the annual mortality rate 
of the adults is 0.59 and 0.62 per cent for the breeding and non-breeding periods, 
respectively, so that over the full annual period the increase is in excess of one per cent 
(Table 11.15).  
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117 To further investigate the predicted impacts of displacement and barrier effects on the 
regional razorbill breeding population, PVA was undertaken using a population model which 
was based upon the demographic and population trend data from the two razorbill SPA 
populations which are considered to have connectivity to the Development Area and two 
kilometre buffer (Appendix 11E). These SPA populations are estimated to represent 75 per 
cent of the regional breeding population, although only 63 per cent of the impacts from 
displacement and barrier effects for the Development-alone are apportioned to these 
populations (Appendix 11B). On this basis, the PVA will underestimate the impacts from the 
Development-alone to the regional population by a small amount. 

118 The regional breeding population is currently estimated at 11,864 pairs (Table 11.15, 
Appendix 11A), as derived from recent counts of the SPA populations (as provided in the 
SNH scoping advice), combined with Seabird 2000 census (Mitchell et al. 2004) counts for 
non-SPA colonies with correction factors applied from the trend recorded at the SPA 
colonies since the Seabird 2000 census (Appendices 11A and 11B). The respective population 
estimates for the SPA colonies suggest a 20 per cent increase in numbers since the Seabird 
2000 census (Appendix 11B). 

119 The regional SPA razorbill population model was based on a Bayesian state-space modelling 
framework, and was adapted from the existing razorbill population models developed for 
the SPA populations in this region (Freeman et al. 2014, Jitlal et al. 2017). The regional SPA 
model was produced by summing the projections for the population models for the two 
razorbill SPA populations. Further details are provided in Appendix 11E. Predicted population 
trends under baseline conditions were projected over both 28 and 53 year timescales. 
Additional mortality within the PVA was not incorporated until after year three of the 
projection (giving 25 and 50-year impact periods), to provide a more realistic representation 
of the likely population status at the time when potential displacement and barrier effect 
impacts will begin to arise. 

120 The additional mortality from displacement and barrier effects was incorporated into the 
PVAs for each of the two SPA populations on the basis of the percentage point change to the 
annual mortality that this represented. This additional mortality was apportioned to 
population age classes according to the stable age distribution from the population model, 
as adults and sub-adults are not distinguishable during at-sea surveys (Appendices 11A and 
11E). Thus, 49 per cent of birds were classed as adults but with account also made for an 
assumed seven per cent of sabbatical birds amongst the adult age class (as advised in the 
Scoping Opinion). 

121 Outputs from the PVA were summarised according to the median predicted population-sizes 
at the end of the projection period, and the three metrics which the Scoping Opinion 
advised should be used for the interpretation of outputs and which are defined above in the 
section on gannet collision impacts (within the current Section 11.8.1).  

122 The PVA outputs predict an increasing population under baseline conditions, which (from an 
initial predicted starting population of 8,500 pairs) would number 15,600 pairs after 25 years 
of the operational period and 28,450 pairs after 50 years of the operational period (Table 
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11.17). The population is also predicted to increase with the impacts from the Development-
alone displacement and barrier effects incorporated, and the PVA indicates small 
population-level effects, with: 

• Virtually no detectable decrease in annual population growth rate (as indicated by a 
counterfactual value of 0.999) 

• Small reductions in end-point population sizes (the impacted population predicted to be 
94 per cent of the size of the unimpacted population after 50 years) 

• Centile values of 46 and 45 for the 25- and 50-year projections, respectively, which 
indicate a considerable overlap between the distributions of the impacted and 
unimpacted populations, suggesting a reasonable likelihood of the impacted population 
being similar in size to the unimpacted population after 50 years. 

123 Although the assessment of displacement suggests that there would be an increase of more 
than one percent in the annual mortality rate of the regional breeding population, the PVA 
predicts that the impacts from the Development-alone displacement and barrier effects 
under the scenario set out in the Scoping Opinion (60% displacement and 1% mortality of 
displaced birds) will have a very small effect on the population growth rate and population 
size over periods of 25 and 50 years, with the population predicted to increase irrespective 
of the Development-alone impacts (Appendix 11E). 

124 Based upon these predictions, the assessment indicates that the magnitude of the 
displacement impact on a high sensitivity receptor is low. The impact of displacement 
throughout the year on razorbill is therefore evaluated as moderate and ecologically non-
significant (Table 11.9).  

125 Based on the small changes between the impacted and unimpacted population as indicated 
by the PVA outputs, it is considered that the impact is more appropriately evaluated as 
minor and ecologically non-significant. 
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Table 11.17: Outputs from the regional-SPA razorbill PVA in relation to the estimated additional mortality resulting from Development-alone 
displacement and barrier effects 

Additional mortality 
scenario 

Median number of breeding pairs at 
end of projection (5 - 95 centiles)  

Counterfactual of end-
point population size 

Counterfactual of 
population growth 

rate 

Centile of baseline 
population matching the 
median of the impacted 

population 

25 years 50 years 25 years 50 years 25 and 50 years2 25 years 50 years 

Baseline (no additional 
mortality) 

15,600 
(9,950 – 24,250) 

28,450 
(13,400 – 61,950) 

1.000 1.000 1.000 50 50 

Development-alone 
displacement/barrier 
effects (based upon 
percentage point 
increases to the annual 
mortality of the adult and 
sub-adult age classes in 
each of the individual 
razorbill SPA PVAs)1 

15,200 
(9,700 – 23,600) 

26,700 
(12,750 – 58,050) 

0.972 0.945 0.999 46 45 

1. Details of the individual razorbill SPA PVAs are presented in Appendix 11E. The ratio of adult to sub-adult additional mortality is based on the stable age 
distribution of the regional-SPA population model (Appendix 11E), and also accounts for an assumed 7 % sabbatical rate amongst the adults (as per the 
Scoping Opinion). 

2. The value of this metric does not vary according to the length of the projection period. 
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Guillemot 

126 As for razorbill, displacement and barrier effects are assumed to affect the regional breeding 
population of guillemots during both the breeding and non-breeding periods, which follows 
the advice of the Scoping Opinion. For both seasonal periods, the advised displacement rate 
for guillemot during the breeding period is 60 per cent, with an assumed one per cent 
mortality rate amongst the displaced birds. It is also assumed that the regional population 
against which the impacts are assessed during the non-breeding period is as for the breeding 
period (following the advice of the Scoping Opinion). However, some birds from the regional 
breeding population are likely to spend at least part of the winter further afield in the North 
Sea, whilst it is also likely that the wintering population will be augmented by birds from 
more northern breeding colonies (Furness 2015, Appendix 11B). Therefore, the assessment 
of impacts during the non-breeding period is precautionary in this respect. 

127 The mean peak population estimates for guillemot were higher in the breeding period (at 
8,184 birds compared with 3,912 for the non-breeding period – Appendix 11D), resulting in 
higher estimates of additional mortality during the breeding period (Table 11.15). These 
predicted mortality levels from displacement (and barrier effects) represent small increases 
in the annual mortality rates of both adult and sub-adult birds during each of the two 
seasonal periods. 

128 For sub-adults, the estimated percentage increase in the annual mortality rate is 0.04 per 
cent or less for each seasonal period, with the estimated increase over the full annual period 
being 0.06 per cent (Table 11.15). The estimated increase to the annual mortality rate of the 
adults is 0.12 and 0.06 per cent for the breeding and non-breeding periods, respectively, so 
that over the full annual period the increase is well below 0.5 per cent (Table 11.15).  

129 To further investigate the predicted impacts of displacement and barrier effects on the 
regional guillemot breeding population, PVA was undertaken using a population model 
which was based upon the demographic and population trend data from the four guillemot 
SPA populations which are considered to have connectivity to the Development Area and 
two kilometre buffer (Appendix 11E). These SPA populations are estimated to represent 95 
per cent of the regional breeding population, with 91 per cent of the impacts from 
displacement and barrier effects for the Development-alone apportioned to these 
populations (Appendix 11B). Therefore, this PVA effectively represents the entire regional 
breeding population. 

130 The regional breeding population is currently estimated at 109,176 pairs (Table 11.15, 
Appendix 11A), as derived from recent counts of the SPA populations (as provided in the 
SNH scoping advice), combined with Seabird 2000 census (Mitchell et al. 2004) counts for 
non-SPA colonies with correction factors applied from the trend recorded at the SPA 
colonies since the Seabird 2000 census (Appendices 11A and 11B). The respective population 
estimates for the SPA colonies suggest a 13 per cent decline in numbers since the Seabird 
2000 census (Appendix 11B). 
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131 The regional SPA guillemot population model was based on a Bayesian state-space 
modelling framework, and was adapted from the existing guillemot population models 
developed for the SPA populations in this region (Freeman et al. 2014, Jitlal et al. 2017). The 
regional SPA model was produced by summing the projections for the population models for 
the four guillemot SPA populations. Further details are provided in Appendix 11E. Predicted 
population trends under baseline conditions were projected over both 28 and 53 year 
timescales. Additional mortality within the PVA was not incorporated until after year three 
of the projection (giving 25 and 50-year impact periods), to provide a more realistic 
representation of the likely population status at the time when potential displacement and 
barrier effect impacts will begin to arise. 

132 The additional mortality from displacement and barrier effects was incorporated into the 
PVAs for each of the four SPA populations on the basis of the percentage point change to 
the annual mortality that this represented. This additional mortality was apportioned to 
population age classes according to the stable age distribution from the population model, 
as adults and sub-adults are not distinguishable during at-sea surveys (Appendices 11A and 
11E). Thus, 44 per cent of birds were classed as adults but with account also made for an 
assumed seven per cent of sabbatical birds amongst the adult age class (as advised in the 
Scoping Opinion). 

133 Outputs from the PVA were summarised according to the median predicted population-sizes 
at the end of the projection period, and the three metrics which the Scoping Opinion 
advised should be used for the interpretation of outputs and which are defined above in the 
section on gannet collision impacts (within the current Section 11.8.1).  

134 Despite the decline in numbers recorded since the Seabird 2000 census, the longer-term 
trend in the region has been for a slight increase in numbers overall, which is reflected in the 
model projections of an increasing population under baseline conditions (Appendix 11E). 
Thus, from an initial predicted starting population of 115,950 pairs, the projection is for 
163,200 pairs after 25 years of the operational period and 243,650 pairs after 50 years of the 
operational period (Table 11.18). The population is also predicted to increase with the 
impacts from the Development-alone displacement and barrier effects incorporated, and 
the PVA indicates very small population-level effects, with: 

• Virtually no detectable decrease in annual population growth rate (as indicated by a 
counterfactual value of 1.000, as taken to three decimal places) 

• Virtually no reduction in end-point population sizes (the impacted population predicted 
to be 99 per cent of the size of the unimpacted population after 50 years) 

• Centile values of 49 which indicate a considerable overlap between the distributions of 
the impacted and unimpacted populations, suggesting a high likelihood of the impacted 
population being similar in size to the unimpacted population after 50 years. 

135 Based on predicted changes to mortality rates and the outputs from the regional-SPA 
population model, the PVA predicts that impacts from the Development-alone displacement 
and barrier effects under the scenario set out in the Scoping Opinion (60% displacement and 
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1% mortality of displaced birds) will have virtually no effect on the population growth rate 
and population size over 25- and 50-year timescales, with the population predicted to 
continue to increase irrespective of the Development-alone impacts (Appendix 11E). 

136 Based upon these predictions, the assessment indicates that the magnitude of the 
displacement impact on a high sensitivity receptor is low. The impact is therefore evaluated 
as moderate and ecologically non-significant (Table 11.9).  

137 Based on the very small predicted changes in annual mortality rates of all age classes, and 
very small predicted differences between the impacted and unimpacted populations, it is 
considered that the impact is more appropriately evaluated as minor and ecologically non-
significant. 
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Table 11.18: Outputs from the regional-SPA guillemot PVA in relation to the estimated additional mortality resulting from Development-alone 
displacement and barrier effects 

Additional mortality 
scenario 

Median number of breeding pairs at 
end of projection (5 - 95 centiles)  

Counterfactual of end-
point population size 

Counterfactual of 
population growth 

rate 

Centile of baseline 
population matching the 
median of the impacted 

population 

25 years 50 years 25 years 50 years 25 and 50 years2 25 years 50 years 

Baseline (no additional 
mortality) 

163,200 
(129,150 – 
205,550) 

243,650 
(163,400 – 
369,700) 

1.000 1.000 1.000 50 50 

Development-alone 
displacement/barrier 
effects (based upon 
percentage point 
increases to the annual 
mortality of the adult and 
sub-adult age classes in 
each of the individual 
guillemot SPA PVAs)1 

162,800 
(128,100 – 
204,650) 

241,900 
(162,750 – 
365,100) 

0.996 0.994 1.000 49 49 

1. Details of the individual guillemot SPA PVAs are presented in Appendix 11E. The ratio of adult to sub-adult additional mortality is based on the stable age 
distribution of the regional-SPA population model (Appendix 11E), and also accounts for an assumed 7 % sabbatical rate amongst the adults (as per the 
Scoping Opinion). 

2. The value of this metric does not vary according to the length of the projection period. 
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Kittiwake 

138 The advised displacement rate for kittiwake during the breeding period is 30 per cent, with 
an assumed two per cent mortality rate amongst the displaced birds. Applying these rates to 
the regional breeding population gives predicted mortality levels from displacement (and 
barrier effects) which represent small increases to the annual mortality rates of both the 
adult and sub-adult birds (0.26 per cent and 0.02 per cent, respectively – Table 11.15). 
Changes of this magnitude suggest that the impact from the Development-alone 
displacement and barrier effects is of low magnitude for kittiwake. 

139 No PVA was undertaken to investigate the population-level impacts from the Development-
alone displacement and barrier effects. However, the additional mortality predicted from 
the Development-alone displacement and barrier effects is lower than for Development-
alone collisions, for which the estimated increase in the annual mortality rate of adults was 
0.45 per cent (at least as determined by option 2 of the CRM - Table 11.12). As detailed 
above, the outputs from the PVA investigating the impacts from Development-alone 
collision mortality on the regional breeding kittiwake population found the effects to be 
small. Collision mortality from the Development-alone was evaluated as a low magnitude 
impact, and on this basis the same conclusion is applied to the Development-alone 
displacement and barrier effects. 

140 Thus, based upon these predictions, the very small increases in adult and sub-adult mortality 
rates from displacement and barrier effects from the Inch Cape Wind Farm, and by 
comparison with a PVA which predicted small population-level impacts for collision mortality 
(for which estimated adult mortality was higher than from displacement/barrier effects), 
displacement and barrier effects are considered to be a low magnitude impact for kittiwake 
and evaluated as a moderate impact on the regional population (Table 11.9). Given the small 
predicted changes to mortality rates and population trajectory, the impact is concluded to 
be minor and ecologically non-significant. 

141 This assessment is in the context of a regional population undergoing a long-term decline 
which is predicted to continue during the operational life of the Inch Cape Wind Farm. 
However, the evidence indicates that the small levels of predicted mortality due to 
displacement and barrier effects from the Wind Farm will effectively not contribute to 
accelerating the rate, or increasing the magnitude, of this ongoing decline. Displacement and 
barrier effects from the Inch Cape Wind Farm would also not be predicted to impede 
population recovery, should environmental conditions become more favourable for 
kittiwakes. 

Combined impacts from collisions and displacement/barrier effects 

Kittiwake 

142 Of the key receptors for the assessment, kittiwake is the one species potentially affected by 
both displacement/barrier effects and collision risk (Table 11.6). The potential for combined 
effects is considered below. 
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143 The combined effects of collisions and displacement (and barrier effects) were considered, 
on the assumption that these effects are additive (although, in reality, displaced birds will 
not be subject to collisions). The effects of each of these impacts on the baseline annual 
mortality rates of both the adult and sub-adult age classes are shown in Tables 11.12 and 
11.156 above, and when combined the increase to the mortality rate remains below one per 
cent for the adults (and is an order of magnitude lower for the sub-adults). 

144 The regional SPA PVA for kittiwakes (see Collisions section of Section 11.8.1 for kittiwake) 
was used to further investigate the combined Development-alone impacts from collisions 
and displacement/barrier effects. As before, this assumed the option 2 collision estimates 
for the design of 40 WTGs with rotor diameter 250 metres, and a scenario in which 30 per 
cent of kittiwakes were displaced during the breeding period with a two per cent mortality 
rate amongst these displaced birds. As outlined above, the three SPA populations on which 
the PVA is based are estimated to account for 68 per cent of the regional breeding 
population but only 61 per cent of the estimated additional mortality from the impacts is 
apportioned to these populations (Appendix 11B). Therefore, the PVA will underestimate the 
impacts to the regional population by a small amount. 

145 Outputs from the PVA were summarised (at timescales of 25 and 50 years of operation) 
according to the median predicted population sizes at the end of the projection period, and 
the three metrics which the Scoping Opinion advised should be used for the interpretation 
of outputs and which are defined above in the section on Development-alone gannet 
collision impacts (within the current Section 11.8.1).  

146 As detailed above, the PVA outputs predict a continued steep decline in the regional 
breeding population of kittiwakes under baseline conditions (Table 11.19, Appendix 11E), 
but the combined impacts of the Development-alone collisions and displacement/barrier 
effects are considered to be minimal, with: 

• Virtually no detectable decrease in annual population growth rate (as indicated by a 
counterfactual value of 0.999); 

• Small reductions in end-point population sizes (the impacted population predicted to 96 
per cent of the size of the unimpacted population after 50 years); and 

• Centile values of 48 which indicate a considerable overlap between the distributions of 
the impacted and unimpacted populations, suggesting a high likelihood of the impacted 
population being a similar size to the unimpacted population after 50 years. 

147 For the reasons outlined earlier in relation to the assessment for collision impacts, the 
collision estimates used in the PVA are likely to be highly precautionary (being based upon 
the option 2 CRM). However, even using these precautionary collision estimates, the 
combined collision and displacement mortality from the Development-alone is evaluated as 
a low magnitude impact (Table 11.8) for kittiwake, reflecting the predicted small effect on 
the regional population. Application of the impact matrix (Table 11.9) indicates that this 
equates to a moderate and ecologically non-significant impact for a receptor of high 
sensitivity. This assessment is in the context of a regional population undergoing a long-term 
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decline which is predicted to continue during the operational life of the Development. 
However, the evidence indicates that the small levels of predicted mortality due to the 
Development-alone collisions and displacement/barrier effects will effectively not 
contribute to accelerating the rate, or increasing the magnitude, of this ongoing decline. 
Collisions with the Inch Cape Wind Farm are also not predicted to impede population 
recovery, should environmental conditions become more favourable for kittiwakes. 

148 Based on the outcome of the PVA, it is considered that the impact matrix (Table 11.9) over-
evaluates the effect of collision risk on kittiwake. Applying scientific judgement to the 
evidence and assessment process, it is considered that this impact is more appropriately 
categorised as minor and ecologically non-significant. 
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Table 11.19: Outputs from the regional-SPA kittiwake PVA in relation to estimated additional mortality resulting from the combined 
Development-alone impacts of collisions and displacement and barrier effects for 25-year and 50-year projections 

Additional mortality 
Scenario 

Median number of breeding pairs at 
end of projection (5 - 95 centiles)  

Counterfactual of end-
point population size 

Counterfactual of 
population growth 

rate 

Centile of baseline 
population matching the 
median of the impacted 

population 

25 years 50 years 25 years 50 years 25 and 50 years2 25 years 50 years 

Baseline (no additional 
mortality) 

7,150 
(3,150 – 18,000) 

3,700 
(900 – 19,100) 

1.000 1.000 1.000 50 50 

Development-alone 
combined collisions and 
displacement (based 
upon the percentage 
point increases to the 
annual mortality of the 
adult and sub-adult age 
classes in each of the 
individual kittiwake SPA 
PVAs)1 

7,000 

(3,100 – 17,650) 

3,550 

(900 – 18,400) 

0.980 0.961 0.999 48 48 

1. Details of the individual kittiwake SPA PVAs are presented in Appendix 11E. The ratio of adult to sub-adult additional mortality is based on the age distribution 
as determined from at-sea survey data from the Survey Area (Appendix 11A), and also accounts for an assumed 10 % sabbatical rate amongst the adults during 
the breeding period (as per the Scoping Opinion). 

2. The value of this metric does not vary according to the length of the projection period. 
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 Impact Assessment - Offshore Export Cable Corridor 

11.9.1 Construction (and decommissioning) 

Direct disturbance/displacement 

149 Under the worst-case scenario (Table 11.5) two (AC) Export Cables will be laid in separate 
trenches through the sub-tidal areas between the OSPs and MHWS at the landfall site at 
Cockenzie, over a total distance of about 83 kilometres. Details of separation distances and 
the width of the affected area are given in Table 11.5, with the total area within which the 
works will occur over the nine-month construction period being approximately 20.75 
kilometres squared under the worst-case scenario. 

150 Export cables will be installed using floating Cable Installation Vessels (CIV), with the worst 
case involving one vessel and 24-hour operations. These are usually self-propelled but may 
be towed or assisted. These vessels store and transport the cables and feed them to the lay 
system which lowers the cable onto the seabed in a controlled manner. There would be an 
estimated 30 vessel movements per cable during the installation period. 

151 The predicted construction period of nine months means that disturbance will be short-
term, although works will overlap with both the breeding and non-breeding seasons for 
birds. Disturbance would not take place simultaneously over the entire length of the 
Offshore Export Cable Corridor, but at any one time would be limited to the vicinity of 
activities around CIVs. These would move slowly as cable installation takes place and remain 
static for long periods. Their presence would represent only a fractional increase in existing 
shipping traffic levels (Chapter 15: Shipping and Navigation). Cable laying activities emit low 
levels of noise, both above and below water. Visual disturbance above the sea surface would 
be limited to vessels and activities on board, and below water to areas in close proximity to 
the cable-laying tools and the cable itself. 

152 Bird species differ in their responses to anthropogenic disturbance. A detailed consideration 
of the sensitivity of each ornithological receptor (i.e. each qualifying species of the Outer 
Firth of Forth and At Andrews Bay Complex pSPA) to disturbance from boat movements and 
associated activities during the laying of the export cables is included in the HRA (ICOL, 
2018a). This considers information in the scientific literature and expert opinion (in 
particular, reviews by Furness et al. 2013, Furness and Wade, 2012 and Garthe and Hüppop, 
2004). For all pSPA qualifying species, even those which are considered most sensitive to 
disturbance, the short-term presence of a slow moving CIV and associated activities is 
considered a very small effect, which would result only in the displacement of birds from the 
near vicinity of the vessel. In the context of wider shipping activities in the outer Firth of 
Forth, the increase in disturbance is predicted to be so small as to be undetectable. 
Therefore, disturbance is identified as an impact of negligible magnitude (Table 11.8) on 
ornithological receptors of high sensitivity, resulting in a minor/moderate (Table 11.9) and 
non-significant impact.  
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Indirect disturbance of habitats/prey 

153 During the laying of the Offshore Export Cable there would be disturbance to subtidal 
habitats along the length of the cable corridor, associated with the digging and backfill of 
trenches on the sea floor for the cables (using various techniques and equipment, including 
ploughs, jetting and/or cutting, as detailed in Chapter 7). Cable protection would be required 
in some areas (estimated as up to 20 per cent of each 83 kilometre cable length - Table 
11.5), involving the use of rock placement, concrete mattresses and/or sand/grout bags for 
cable protection.  

154 Disturbance to sub-tidal habitats could affect foraging habitat and the availability and 
abundance of prey for ornithological receptors. The total sub-tidal area of seabed that will 
be disturbed during the installation of the Offshore Export Cable is estimated at 2.5 
kilometres squared (Table 11.5). This is a very small area relative to the area of the outer 
Forth Estuary (and equivalent to less than 0.1 per cent of the area of the Outer Firth of Forth 
and St Andrews Bay Complex pSPA). Furthermore, such disturbance would not affect the 
whole area at once. Rather, at any given time during the nine-month construction period it 
would be limited to the area where cable laying works are ongoing, and recovery of habitats 
would be expected to begin as soon as cable laying was completed. 

155 Cable laying operations would likely result in disturbance, displacement and mortality of 
benthic species living on and in sediments in the areas where the cable is laid. Such species 
would include bivalve molluscs (shellfish), annelid worms, and other marine invertebrates, 
which are prey species for several of the ornithological receptors. However, as described 
above, the areas affected would be very small in relation to the available seabed habitat, 
and any losses of benthic prey species are likely to be so small as to be undetectable in 
relation to the sizes of local populations. Fish are expected to be able to swim away from 
cable laying activities and areas of seabed disturbed during cable-laying operations, and the 
small-scale disturbance of habitat would not be expected to cause any detectable changes in 
the abundance and distribution of fish in the vicinity of the Offshore Export Cable Corridor. 
Thus, no detectable changes are predicted in the prey availability for birds in this area.  

156 Recovery of disturbed seabed areas would be expected to occur in the short to medium 
term (and based on a range of studies of dredged areas, this might be expected to begin 
within one to two months and take one to three years in an estuarine environment (UK 
Marine SACs Project, 2018). 

157 Given the very small scale, and temporary, nature of works, and the expected recovery of 
habitats in the short term, disturbance of habitat and/or prey for ornithological receptors is 
identified as an impact of negligible magnitude (Table 11.8). It is assessed as a 
minor/moderate (Table 11.9) and non-significant impact.  
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11.9.2 Operation and maintenance 

Direct disturbance/displacement 

158 Based on predictions of very small-scale repair requirements for offshore cables (about 10% 
of the export cable length for each cable over the operational life of the Wind Farm), vessel 
and other activities associated with cable repairs and/or reburial would represent very 
infrequent, temporary and localised sources of disturbance. 

159 In the context of wider shipping activities in the outer Firth of Forth, the potential 
disturbance or displacement to ornithological receptors from operation and maintenance of 
the Offshore Export Cable is considered to be trivial. The effect magnitude is considered to 
be negligible (Table 11.8), resulting in a minor/moderate (Table 11.9) and non-significant 
impact.  

Indirect disturbance of habitats/prey 

160 Temporary habitat disturbance from operation and maintenance of the Offshore Export 
Cable is estimated to affect a maximum of 0.0025 kilometre squared of seabed per year 
(Table 11.5). This is extremely small in relation to the area of the outer Forth Estuary (and 
equivalent to be less than 0.0001 per cent of the area of the Outer Firth of Forth and St 
Andrews Bay Complex pSPA). No detectable effects of loss of habitat for prey species or 
depletion of prey resource are predicted. This is identified as an impact of negligible 
magnitude (Table 11.8) resulting in a moderate/minor (Table 11.9) and non-significant 
impact on ornithological receptors of high sensitivity.  

Habitat loss 

161 This impact is considered for the operational phase only, as habitat loss during construction 
is considered above as part of the disturbance to habitats during cable laying activities 
(construction habitat disturbance would include temporary disturbance of habitats that 
subsequently recover, as well as disturbance resulting in permanent loss of habitats which 
do not recover to their former state). 

162 The total area of original seabed habitat that will be lost due to the presence of the Offshore 
Export Cable is estimated in the worst-case as 0.2 kilometre squared (resulting from 
protection of areas six metres wide over 20 per cent of each 83-kilometre cable - Table 
11.5). This is very small in relation to the area of the outer Forth Estuary (and equivalent to 
less than 0.01 per cent of the area of the Outer Firth of Forth and St Andrews Bay Complex 
pSPA). No detectable effects of loss of habitat for prey species or depletion of prey resource 
are predicted. This is identified as an impact of negligible magnitude (Table 11.8) resulting in 
a moderate/minor (Table 11.9) and non-significant impact on ornithological receptors of 
high sensitivity. 
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 Impact Assessment - Development and Onshore Transmission Works 

11.10.1 Cumulative effects of the Development and OnTW 

163 This section considers whether different components of the Development and OnTW (i.e. 
the Wind Farm, OfTW and OnTW) may have cumulative or combined impacts on 
ornithological receptors. This could happen where activities occur in sufficiently close 
proximity to cause cumulative or combined impacts, where the Development Area joins the 
Offshore Export Cable Corridor, and where the latter joins the OnTW (combined impacts of 
activities at the Development Area and OnTW would not be expected due to the large 
distance between these two Development elements).  

164 The potential for intra-project cumulative effects could occur during construction (and 
decommissioning) or operation and maintenance, in relation to disturbance/displacement, 
indirect effects from disturbance of habitats and prey, and habitat loss. 

165 There is no scope for intra-project cumulative impacts of collision or displacement and 
barrier effects, which are associated with the Wind farm, because neither the OfTW nor the 
OnTW cause any such effects to ornithological receptors. 

11.10.2 Construction (and decommissioning) 

Combined direct disturbance – Development Area and Offshore Export Cable Corridor 

166 Cumulative or combined direct disturbance impacts on ornithological receptors from 
construction activities within the Development Area and adjacent Offshore Export Cable 
Corridor are predicted to be of negligible magnitude (Table 11.8). This is because the spatial 
overlap between construction activities in the Development Area and the Offshore Export 
Cable Corridor is relatively small. It would extend to approximately two kilometres along the 
Offshore Export Cable Corridor at most (based on the maximum disturbance distance of 
about two kilometres for the most sensitive ornithological receptors, and no more than 500 
metres for most bird species identified as ornithological receptors (see Section 4.6 of the 
HRA – ICOL, 2018a). The presence of a CIV travelling at low speed and with relatively few 
associated vessel movements is not predicted to cause any detectable additional 
disturbance effects. In addition, the overlap of construction activities would be a short term 
and temporary effect, reducing as the cable laying progresses away from the Development 
Area (with cable laying rates expected to be 300 to 500 metres per hour).  

167 The potential impact of combined disturbance from construction works in the Development 
Area and Offshore Export Cable Corridor is assessed as minor/moderate (a negligible impact 
on ornithological receptors of high sensitivity - Table 11.9) and non-significant.  

Combined direct disturbance –Offshore Export Cable Corridor and OnTW 

168 There is the potential for combined disturbance effects from the laying of the Offshore 
Export Cable in subtidal areas close to the landfall, and intertidal and onshore works 
associated with the OnTW at Cockenzie on the East Lothian coast. In terms of spatial 
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overlap, such combined effects would be likely only where the Offshore Export Cable is 
being installed within two kilometres of the coast, which is the maximum disturbance 
distance for the ornithological receptors most sensitive to disturbance from boats (see 
above, and as discussed in detail in Section 4.6 of the HRA - ICOL, 2018a). At most, the 
overlap of activities would be temporary and short term, limited to the time required to lay 
the cables from about two kilometres from the shore to the landfall. The presence of a CIV 
travelling at low speed and with relatively few associated vessel movements is predicted to 
cause very little additional disturbance to ornithological receptors (qualifying species of the 
Outer Firth of Forth and St Andrews Bay pSPA) alongside the onshore works. Disturbance 
effects on ornithological receptors associated with the OnTW are themselves described as 
negligible (Chapter 6: Ecology – ICOL, 2018b). 

169 The potential impact of combined disturbance from construction works in the Offshore 
Export Cable Corridor and the OnTW is assessed as minor/moderate (a negligible impact on 
ornithological receptors of high sensitivity, Table 11.9) and non-significant. 

Combined indirect disturbance via habitats and prey– Development Area and Offshore 

Export Cable Corridor 

170 Within the Offshore Export Cable Corridor, indirect disturbance of seabed habitats and prey 
species for ornithological receptors during construction has been identified as an impact of 
negligible magnitude (see Section 11.8.2 above). For the Development Area, indirect impacts 
of habitat disturbance and piling via prey species have been scoped out of the assessment 
(Table 11.3). The potential for combined effects would apply only in areas of the Offshore 
Export Cable Corridor which are adjacent to the Development Area, and any combined 
effects would be temporary and localised. The combined indirect disturbance of habitats 
and prey is identified as a negligible magnitude (Table 11.8), giving a moderate/minor (Table 
11.9) and non-significant impact. 

Combined indirect disturbance via habitats and prey–Offshore Export Cable Corridor and 

OnTW 

171 As above, within the Offshore Export Cable Corridor, indirect disturbance of seabed habitats 
and prey species for ornithological receptors during construction (extending from the 
Development Area to MHWS at the Offshore Export Cable landfall) has been identified as an 
impact of negligible magnitude (Section 11.9). For the OnTW, indirect impacts of habitat 
disturbance within the intertidal area (from Mean Low Water Springs to MHWS) have also 
been identified as negligible (Chapter 6: Ecology - ICOL, 2018b). The potential for combined 
effects would apply only in areas of the Offshore Export Cable Corridor which are adjacent to 
the OnTW, and any combined effects would be temporary and localised. The combined 
indirect disturbance of habitats and prey is identified as a negligible (Table 11.8), 
moderate/minor (Table 11.9) and non-significant impact on ornithological receptors. 
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11.10.3 Operation and maintenance 

Combined direct disturbance – Development Area and Offshore Export Cable Corridor 

172 Based on predictions of very small-scale repair requirements for offshore cables (about 10% 
of the export cable length for each cable over the operational life of the Wind Farm), vessel 
and other activities associated with cable repairs would represent very infrequent, 
temporary and localised sources of disturbance. For the Development Area, direct 
disturbance of ornithological receptors during operation and maintenance activities has 
been scoped out of the assessment (Table 11.3). The potential for combined effects would 
apply only in areas of the Offshore Export Cable Corridor which are adjacent to the 
Development Area. Given the low frequency of activities predicted for the maintenance of 
the export cables, the likelihood of simultaneous operation and maintenance activities in the 
Development Area and adjacent areas of the Offshore Export Cable Corridor is considered 
very low. Any combined activities would represent temporary and localised sources of 
disturbance. The combined impact is identified as a negligible magnitude (Table 11.8), giving 
moderate/minor (Table 11.9) and non-significant impact. 

Combined direct disturbance – Development Area and OnTW 

173 Temporary habitat disturbance from operation and maintenance of the export cables is 
estimated to affect a maximum of 0.0025 kilometres squared of seabed per year (Table 
11.5). This is extremely small in relation to the area of the outer Forth Estuary (and 
equivalent to less than 0.0001 per cent of the area of the Outer Firth of Forth and St 
Andrews Bay Complex pSPA). Disturbance impacts associated with operation and 
maintenance of the OnTW are predicted to be occasional and identified as of negligible 
magnitude (Chapter 6: Ecology - ICOL, 2018b).  

174 The potential for combined effects would apply only in areas of the Offshore Export Cable 
Corridor which are adjacent to the cable landfall and OnTW. Given the low frequency of 
activities predicted for the export cables and the OnTW, the likelihood of simultaneous 
operation and maintenance activities is considered very low. Any combined activities would 
represent temporary and localised sources of disturbance. The combined impact is identified 
as a negligible magnitude (Table 11.8), giving a moderate/minor (Table 11.9) and non-
significant impact. 

Combined habitat loss – Development Area, Offshore Export Cable Corridor and OnTW 

175 This impact is considered for the operational phase only, as habitat loss during construction 
is considered as part of the disturbance to habitats during construction activities 
(construction habitat disturbance would include temporary disturbance of habitats that 
subsequently recover, as well as disturbance resulting in permanent loss of habitats which 
do not recover to their former state). 

176 The total area of original seabed habitat that will be lost due to the presence of the Offshore 
Export Cable is estimated in the worst-case as 0.2 kilometres squared (resulting from 
protection of areas six metres wide over 20 per cent of each 83-kilometre cable - Table 
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11.5). This is very small in relation to the area of the outer Forth Estuary (and equivalent to 
less than 0.01 per cent of the area of the Outer Firth of Forth and St Andrews Bay Complex 
pSPA). 

177 Direct loss of seabed habitats within the Development Area, due to the presence of the Inch 
Cape Wind Farm and OSPs, will also be extremely small, and has been scoped out of the 
ornithological assessment (Table 11.3).  

178 There will be no subtidal habitat loss associated with the OnTW, and none of the intertidal 
habitat at the landfall of the Offshore Export Cable is expected to be permanently lost 
(Chapter 6: Ecology – ICOL, 2018b). 

179 The combined effect of habitat loss due to different elements of the Development is 
considered an impact of negligible magnitude (Table 11.8), resulting in a moderate/minor 
(Table 11.9) and non-significant impact on ornithological receptors of high sensitivity 

 Cumulative Impact Assessment 

11.11.1 Scope 

180 This section considers the cumulative impacts of the Development together with other 
projects and proposed projects, which are within the mean maximum foraging range of the 
main colonies which contribute to the regional populations of the key ornithological 
receptors. In relation to the impacts from collisions and displacement and barrier effects, 
which are associated with the operation and maintenance phase, the scope of the 
assessment is summarised in Table 11.20 below.  

181 Consideration has also been given to the potential for cumulative effects of the Inch Cape 
Offshore Export Cable with those arising from other projects. The construction (and 
decommissioning) and operation/maintenance of the Export Cable Corridor will not 
contribute to collision risk or displacement/barrier effects. All potential impacts on 
ornithological receptors associated with the Inch Cape Offshore Export Cable have been 
identified as of negligible magnitude, both when considered alone (Section 11.9) and 
cumulatively with other elements of the Development (Section 11.10). Given this, and in the 
context of current shipping and other ongoing activities in the Outer Firth of Forth, there is 
considered to be no potential for cumulative impacts of ecological significance with other 
existing and proposed developments in relation to direct disturbance/displacement, indirect 
disturbance of habitats/prey or habitat loss, during either the construction (and 
decommissioning) or the operation and maintenance phases of the Development. As 
outlined above, these conclusions also apply to the OnTW. 
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Table11.20: Scope of cumulative assessment for the regional breeding population of the 
six key seabird species in relation to impacts from collisions and displacement and barrier 
effects 

Species Impact Seasonal period 
over which 
assessment 
undertaken 

Scope 

Gannet Collision1 Breeding and 
autumn and spring 
passage periods2 

Quantitative consideration of the other 
Forth and Tay wind farms (Neart na 
Gaoithe and Seagreen Alpha and Bravo), 
using the worst-case scenario from the 
2014 and 2017 designs3 (which produce 
different collision estimates). Qualitative 
consideration given to other wind farms 
within mean maximum foraging range of 
the main colonies contributing to the 
regional population. 

Kittiwake Collision1 and 
displacement/ 
barrier effects 

Breeding and 
autumn and spring 
passage periods2 

Herring gull Collision1 Breeding and non-
breeding 

Puffin Displacement/ 
barrier effects 

Breeding Quantitative consideration of other 
Forth and Tay wind farms (Neart na 
Gaoithe and Seagreen Alpha and Bravo), 
plus qualitative consideration given to 
other wind farms within mean 
maximum foraging range of the main 
colonies contributing to the regional 
population. The 2014 and 2017 designs 
do not differ with respect to 
displacement and barrier effect 
estimates. 

Razorbill Displacement/ 
barrier effects 

Breeding and non-
breeding 

Guillemot Displacement/ 
barrier effects 

Breeding and non-
breeding 

1. Collision estimates for the CIA are based upon options 2 or 3 (for herring gull) of the CRM only, 
because site-specific data are not readily available for the other Forth and Tay wind farms. 

2. As outlined in Section 11.7.2, only the breeding period collision estimates are presented in the 
CIA but the PVAs incorporate both the breeding and passage period collisions. The potential 
effects during the autumn and spring passage periods are considered fully within the HRA for 
the SPA populations of these two species. 

3. The 2014 designs for these wind farms are as consented, whilst the 2017 designs are based 
upon the information provided by the respective developers on the updated designs. 

 

11.11.2 Gannet 

182 The breeding period collisions for gannet for the Development and the other Forth and Tay 
wind farms, as estimated using option 2 of the CRM, are provided in Table 11.21. These are 
given for both the 2014 consented designs and 2017 designs for each of the other Forth and 
Tay wind farms. The estimates for the 2014 designs are based on the input parameters used 
for the CRMs on which the consent was based, with the only amendment being to the 
species-specific nocturnal activity scores (to reflect the advice of Scoping Opinion). The 2017 
designs are based on information supplied by the respective developers. Details of the 
parameters used for each design are provided in Appendix 11C. 
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183 For all three of the other Forth and Tay wind farms, the 2014 designs give highest collision 
estimates (and represent the worst case), although differences are small (a single collision) 
for each of the two Seagreen sites (Table 11.21). Overall, the cumulative gannet collision 
estimates for the Development and the other Forth and Tay wind farms during the breeding 
period are estimated as 759 and 630 as based upon the 2014 and 2017 designs for the other 
Forth and Tay wind farms, respectively. Accounting for age distributions and sabbatical 
birds, the worst case (i.e. using the 2014 designs for each of the other Forth and Tay wind 
farms) gives 664 breeding adult and 21 sub-adult collisions. Assuming this mortality to be 
additive equates to an increase of five per cent and 0.06 percent in the annual mortality 
rates of adults and sub-adults, respectively (Table 11.21).  

Table11.21: Cumulative gannet collision estimates for the Development with the other 
three Forth and Tay wind farms, for both the 2014 and 2017 designs for the other Forth 
and Tay wind farms 

Wind farm Design Collisions (based on 98.9 % avoidance rate with ± 2 
SD applied to the total collisions) 

Total Breeding 
Adults1 

Sub-adults1 

Inch Cape 2017 108 (88 – 128) 94 3 

Neart na 
Gaoithe  

2017 69 (56 – 82) 60 2 

 2014 196 (160 – 232) 171 6 

Seagreen 
Alpha  

2017 278 (227 – 329)  243 8 

 2014 279 (228 – 330) 244 8 

Seagreen 
Bravo 

2017 175 (143 – 207) 154 4 

 2014 176 (144 – 208) 155 4 

Forth and Tay 

Total4 

2017 – all projects 630 (514 – 746) 552 17 

2014 with 2017 for 
the Development 

759 (620 – 898) 664 21 

Regional breeding populations (individuals)2  163,340 107,149 

Increase in annual 
mortality rate3 

2017 for all projects 4.2 % 0.05 % 

2014 with 2017 for the 
Development 

5.0 % 0.06 % 
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Wind farm Design Collisions (based on 98.9 % avoidance rate with ± 2 
SD applied to the total collisions) 

Total Breeding 
Adults1 

Sub-adults1 

1. Apportioning of collisions to age classes is based upon age distributions from site survey data for 
each wind farm (Appendix 11C), with the number of adult collisions reduced by 10 % to account for 
an assumed 10 % sabbatical rate amongst the adults in the breeding period (as per the Scoping 
Opinion).  

2. After Murray et al. (2015) for Bass Rock and Troup Head (Appendix 11A); sub-adult component is 
estimated from the stable age distribution of the Forth Islands SPA gannet population model used 
for the current assessment (Appendices 11A and 11E). 

3. Calculated from baseline annual mortality rates after WWT Consulting (2012) and Horswill and 
Robinson (2015), and as given in Table 11.10. 

4. Totals for the adults and sub-adults may differ by a small amount from the summed numbers in 
the above table cells (and from the application of the age distribution and sabbatical proportion to 
the overall bird number) due to rounding errors. 

 

184 As for the Development-alone assessment, the Forth Islands SPA gannet PVA was used to 
further investigate the predicted impacts of the worst case cumulative collision mortality on 
the regional breeding population (Appendix 11E). Again, impacts were assessed according to 
the collisions apportioned to the Forth Islands SPA population (both during the breeding 
period and the autumn and spring passage periods – Appendices 11B and 11E), which is 
precautionary because a disproportionately high percentage of the collisions are 
apportioned to this SPA population.  

185 Outputs from the PVA were summarised according to the median predicted population sizes 
at the end of the projection period, and the three metrics which the Scoping Opinion 
advised should be used for the interpretation of outputs and which are defined above in 
Section 11.8.1 on Development-alone gannet collision impacts. 

186 The PVA outputs predict continued growth of the gannet population, under both the 
baseline conditions and with the Forth and Tay cumulative collisions taken into account 
(Table 11.22). As indicated above, it is unclear how realistic such a scenario is (given that the 
Bass Rock is likely to be close to capacity), but nonetheless the metrics suggest small 
population-level effects overall from the cumulative collisions, with: 

• A small decrease in annual population growth rate (as indicated by a counterfactual 
value of 0.996, to three decimal places); 

• Relatively small reductions in end-point population sizes (the impacted population 
predicted to be 91 per cent and 84 per cent of the size of the unimpacted population 
after 25 and 50 years, respectively); and  

• Centile values of 12 and 5 for the 25- and 50-year projections, respectively, which 
indicate little overlap between the distributions of the impacted and unimpacted 
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populations, suggesting a high likelihood of the impacted population being smaller than 
the unimpacted population after 25 and 50 years. 
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Table 11.22: Outputs from the Forth Islands SPA gannet PVA in relation to cumulative collisions from the Forth and Tay wind farms for 25-year 
and 50-year projections 

Additional mortality 
Scenario 

Median number of breeding adults 
at end of projection (2.5 – 97.5 

centiles)  

Counterfactual of end-
point population size 

Counterfactual of 
population growth 

rate 

Centile of baseline 
population matching the 
median of the impacted 

population 

25 years 50 years 25 years 50 years 25 and 50 years2 25 years 50 years 

Baseline (no additional 
mortality) 

172,530  
(148,172 – 
199,825) 

199,491 
(160,083 – 
245,839) 

1.000 1.000 1.000 50 50 

Cumulative collisions, 
Forth and Tay (assumes 
starting-point additional 
mortality of 725 
individuals)1 

157,743 

(136,486 – 
183,310) 

166,484 

(134,418 – 
207,195) 

0.914 0.835 0.996 12 5 

1. Collisions are apportioned in ratio of 97:3 breeding adults to sub-adults (based on at-sea survey data from each wind farm). 

2. The value of this metric does not vary according to the length of the projection period. 
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187 Thus, although the PVA outputs suggest that the cumulative impacts are highly likely to 
reduce the end-point population size, the scale of the reduction is predicted to be relatively 
small (at 16 per cent after 50 years) and the population is predicted to continue to increase 
irrespective of these impacts. 

188 Also, as stated in relation to the Development-alone assessment, the above metrics derive 
from a PVA based upon the option 2 collision estimates, which for the Development at least 
are considered to be precautionary (as detailed in Appendix 11C). 

189 In addition to the Development and the other three Forth and Tay wind farms, several other 
offshore wind farms occur within the mean maximum foraging range of gannets from the 
regional breeding population. These include the relatively large Beatrice and Moray Firth 
East developments in north-east Scotland, which due to their distance from the Bass Rock 
are unlikely to be in areas used by gannets from the Forth Islands SPA population (Thaxter et 
al. 2012, Wakefield et al. 2013) but are likely to be used by gannets from the Troup Head 
colony. However, the Troup Head colony accounts for only eight per cent of the regional 
breeding population, whilst the Beatrice and Moray East developments will also be used by 
gannets from larger colonies to the north. Thus, collisions attributable to this colony from 
these wind farms are unlikely to add significantly to effects on the regional population. 
Other developments are relatively small-scale (e.g. the Aberdeen Offshore Wind Farm, and 
the Kincardine Offshore Floating Wind Farm and Hywind Scotland Pilot Park) for which the 
number of breeding season collisions attributable to the regional breeding population will be 
relatively small and will not add significantly to the impacts as estimated in Tables 11.21 and 
11.22. 

190 Cumulative collision risk from the Forth and Tay wind farms, based on a worst case scenario 
of project design for Neart na Gaoithe and Seagreen Alpha and Bravo, is evaluated as a 
moderate magnitude impact (Table 11.8) for gannet, reflecting a small predicted change to 
population growth rate (by 0.4 per cent) and the 50-year population size (by 16 per cent) but 
continued increase of the impacted population (albeit with a high likelihood of a reduced 
population size after 25 and 50 years). Application of the impact matrix (Table 11.9) 
indicates that this equates to an ecologically significant moderate/major impact for a 
receptor of high sensitivity.  

191 Based on the precautionary nature of the collision estimates, the very small reduction of the 
population growth rate for gannet, and the fact that the population model predicts a 
continued increase of regional breeding population over 25 and 50 years, it is considered 
that the impact matrix (Table 11.9) over-evaluates the effect of cumulative collision risk on 
gannet. It is considered that this impact is more appropriately categorised as moderate and 
ecologically non-significant 

11.11.3 Kittiwake 

192 The cumulative assessment for the regional kittiwake breeding population considers the 
impacts from both collisions and displacement/barrier effects as a result of the 
Development and the other three Forth and Tay wind farms, with collisions as estimated 
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using the option 2 CRMs. Collision estimates are presented for the Development and for 
both the 2014 and 2017 designs of the other three Forth and Tay wind farms in Table 11.23, 
along with the estimated additional mortality resulting from displacement and barrier 
effects for each of these wind farms.  

193 For the other three Forth and Tay wind farms, the additional mortality resulting from 
displacement and barrier effects was calculated by the SNCB matrix approach using mean 
peak seasonal abundance estimates for kittiwake provided by the respective developers 
(Appendix 11D). The at-sea baseline surveys for the two Seagreen sites encompassed the 
development areas only, and did not include surrounding buffer areas. Therefore, the peak 
seasonal abundances for the two Seagreen sites were adjusted by extrapolating the 
densities for each site across an assumed two kilometre buffer. The Seagreen sites are 
contiguous along their longest boundary, so that these assumed buffers did not extend out 
along the boundary between the two sites (i.e. each of the two sites was partially buffered 
to avoid including areas for which the bird abundance was already incorporated into the 
estimate for the neighbouring site). Further details of these data and of the extrapolated 
Seagreen ‘buffer estimates’ are provided in Appendix 11D. 

Table 11.23: Cumulative estimated additional mortality from collisions and displacement / 
barrier effects for kittiwake in relation to the Development and the other three Forth and 
Tay wind farms, for both the 2014 and 2017 designs for the other Forth and Tay wind 
farms 

Development Impact Design Additional mortality (individuals) 

Total Breeding 
adults1 

Sub-
adults1  

Inch Cape Collision 2017  40 (33 – 47) 33 3 

Displacement/ 
barrier effects2 

N/A 23 19 2 

Neart na Gaoithe Collision 2017 7 (6 – 8) 6 0 

2014 18 (15 – 21) 15 1 

Displacement/ 
barrier effects2 

N/A 13 11 1 

Seagreen Alpha Collision 2017 74 (61 – 87) 62 5 

2014 78 (64 – 92) 65 5 

Displacement/ 
barrier effects2 

N/A 13 11 1 

Seagreen Bravo Collisions 2017 80 (65 – 95) 68 4 

2014 84 (69 – 99) 72 4 
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Development Impact Design Additional mortality (individuals) 

Total Breeding 
adults1 

Sub-
adults1  

Displacement/ 
barrier effects2 

N/A 16 14 1 

Forth and Tay total5 2017 – 
all 
projects 

267 225 17 

2014 
with 
2017 for 
the 
Develop
ment 

286 241 18 

Regional populations (Individuals)3  51,786 41,113 

Increase in mortality4 2017 for all projects 3.0 % 0.20 % 

2014 with 2017 for the Development 3.2 % 0.21 % 

1. Apportioning of additional mortality to age classes is based upon age distributions from site 
survey data for each wind farm (Appendix 11C), with the adult mortality reduced by 10 % to 
account for an assumed 10 % sabbatical rate amongst the adults during the breeding period 
(as per the Scoping Opinion). 

2. The estimated impacts from displacement and barrier effects are unaffected by the design 
changes. Mortality is calculated on basis of a 30 % displacement rate and 2 % mortality of 
displaced birds. 

3. Adult breeding populations based on Seabird 2000 database (http://jncc.defra.gov.uk/page-
4460) and more recent estimates for the SPA populations provided by SNH, with counts for 
non-SPA colonies corrected based on the SPA trend. The sub-adult component of the breeding 
population is estimated from the stable age distribution of the SPA population models 
(Appendices 11A and 11E). 

4. Calculated from the baseline annual mortality rates, derived from the values used for the SPA 
kittiwake population models for adults (Appendix 11E) and after Horswill and Robinson (2015) 
for sub-adults, and as given in Table 11.12. 

5. Totals for the adult and sub-adult categories may differ by a small amount from the summed 
numbers in the above table cells (and from the application of the age distribution and 
sabbatical proportion to the overall bird number) due to rounding errors. 

 

194 For all three of the other Forth and Tay wind farms, the 2014 designs give highest collision 
estimates, although (as for gannet) the differences are small in the case of the two Seagreen 
sites (Table 11.23). The impacts from displacement and barrier effects are unaffected by the 
design, so that the 2014 design represents the worst case for each of the other Forth and 
Tay wind farms. Overall, the cumulative additional mortality to kittiwakes during the 
breeding period is estimated as 286 and 267 birds, based upon the 2014 and 2017 designs 
for the other Forth and Tay wind farms, respectively. Accounting for age distributions and 

http://jncc.defra.gov.uk/page-4460
http://jncc.defra.gov.uk/page-4460
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sabbatical birds, the worst case (i.e. using the 2014 designs for each of the other Forth and 
Tay wind farms) gives additional mortality of 241 adults and 18 sub-adults, equating to 
increases of approximately three per cent and 0.21 per cent in the annual mortality rates of 
adults and sub-adults, respectively (Table 11.23). Collisions account for over 75 per cent of 
the estimated additional mortality. 

195 As for the Development-alone, the regional-SPA kittiwake PVA was used to further 
investigate the predicted population-level impacts of the worst case cumulative mortality on 
the regional breeding population, with the PVA incorporating the collisions apportioned to 
the SPA populations during both the breeding and passage periods (Appendices 11B and 
11E). Again, this PVA is likely to underestimate the cumulative impacts to the regional 
population by a small amount because impacts to the non-SPA component of this population 
during the breeding period are disproportionately high (Appendix 11B). 

196 Outputs from the PVA were summarised according to the median predicted population sizes 
at the end of the projection period, and the three metrics which the Scoping Opinion 
advised should be used for the interpretation of outputs and which are defined above in 
Section 11.8.1 on Development-alone gannet collision impacts. 

197 The PVA outputs predict a continued steep decline in the regional breeding population of 
kittiwakes under both baseline conditions and with the Forth and Tay cumulative impacts 
taken into account (Table 11.24). The metrics summarising the predicted cumulative 
population-level impacts suggest relatively small effects overall, with: 

• A small decrease in annual population growth rate (as indicated by a counterfactual 
value of 0.996); 

• Modest reductions in end-point population sizes (the impacted population predicted to 
be 91 per cent and 82 per cent of the size of the unimpacted population after 25 and 50 
years, respectively); 

• Centile values of 42 for both the 25 and 50-year projections, respectively, which indicate 
a considerable overlap between the distributions of the impacted and unimpacted 
populations, suggesting a high likelihood of the impacted population being a similar size 
to the unimpacted population after 50 years. 

198 Also, as stated in relation to the Development-alone, the above metrics derive from a PVA 
based upon the option 2 collision estimates, which for the Development at least are 
considered to be highly precautionary (as detailed in Appendix 11C). 

199 In addition to the Development and the other three Forth and Tay wind farms, several other 
offshore wind farms occur within the area defined for the regional breeding population (e.g. 
Aberdeen Offshore Wind Farm, Kincardine Offshore Floating Wind Farm, Hywind Scotland 
Pilot Park and Forthwind Offshore Wind Demonstration Project). These are all small-scale 
developments comprising 11 or fewer WTGs. The collision estimates provided in the 
respective assessments (or from MacArthur Green 2017 in the case of Aberdeen Offshore 
Wind Farm) for these developments suggest a further 54 adult kittiwake collisions. 
Incorporating these into the estimates in Table 11.23 increases the estimated collisions of 
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adult kittiwake to 295 (equating to a four per cent, as opposed to a three per cent, increase 
to the annual adult mortality rate of the regional breeding population). If these additional 
collisions from these smaller wind farms were to be incorporated within the PVA it is 
expected that the values for the counterfactual of population growth rate and population-
size (as detailed in Table 11.24) would be reduced by a small amount.  

200 Therefore, the cumulative collision and displacement/barrier effect mortality from the Forth 
and Tay wind farms is evaluated as a moderate magnitude impact (Table 11.8) for kittiwake, 
reflecting the predicted change in the end-point population-size after 50 years of operation. 
Application of the impact matrix (Table 11.9) indicates that this equates to a 
moderate/major impact for a receptor of high sensitivity. This assessment is in the context 
of a regional population undergoing a long-term decline which is predicted to continue 
during the operational life of the Inch Cape Wind Farm. However, the evidence indicates 
that the cumulative mortality due to collisions and displacement result in only a small 
reduction in population growth rate and there is still a relatively high probability that the 
size of the impacted population after 50 years will be similar to that of the unimpacted 
population.  

201 Thus, cumulative collisions and displacement mortality from the Forth and Tay wind farms, 
at levels advised in the Scoping Opinion, will effectively not contribute to accelerating the 
rate, of the ongoing decline of the regional kittiwake population, or the magnitude of the 
decline. These combined effects are also not predicted to impede population recovery, 
should environmental conditions become more favourable for kittiwakes. Based on the PVA 
predictions, it is considered that the impact matrix (Table 11.9) over-evaluates the effect of 
collision risk on kittiwake and that this impact is more appropriately categorised as 
moderate and ecologically non-significant. 
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Table 11.24: Outputs from the regional-SPA kittiwake PVA in relation to the estimated additional mortality from the cumulative impacts from 
the Forth and Tay wind farms for 25-year and 50-year projections 

Additional mortality 
Scenario 

Median number of breeding pairs at 
end of projection (5 - 95 centiles)  

Counterfactual of end-
point population size 

Counterfactual of 
population growth 

rate 

Centile of baseline 
population matching the 
median of the impacted 

population 

25 years 50 years 25 years 50 years 25 and 50 years2 25 years 50 years 

Baseline (no additional 
mortality) 

7,150 
(3,150 – 18,000) 

3,700 
(900 – 19,100) 

1.000 1.000 1.000 50 50 

Cumulative collisions and 
displacement (based 
upon the percentage 
point increases to the 
annual mortality of the 
adult and sub-adult age 
classes in each of the 
individual kittiwake SPA 
PVAs)1 

6,500 

(2,900 – 16,300) 

3,050 

(750 – 15,750) 

0.908 0.825 0.996 42 42 

1. Details of the individual kittiwake SPA PVAs are presented in Appendix 11E. The ratio of adult to sub-adult additional mortality is based on the age distribution 
as determined from at-sea survey data for each wind farm (Appendix 11C), and also accounts for an assumed 10 % sabbatical rate amongst the adults during the 
breeding period (as per the Scoping Opinion). 

2. The value of this metric does not vary according to the length of the projection period. 



BIOLOGICAL ENVIRONMENT 
Ornithology 

INCH CAPE OFFSHORE LIMITED  
www.inchcapewind.com 

11 
Chapter 

11 
Chapter 

11 
Chapter 

101 of 101 

11.11.4 Herring gull  

202 The cumulative assessment for the regional herring gull breeding population considers the 
impacts from collisions (based on the option 3 CRM estimates) during both the breeding and 
non-breeding periods (as the species is resident in the region – Furness 2015). Collision 
estimates for the Development are presented together with those from both the 2014 
consented designs and 2017 designs for the other three Forth and Tay wind farms (Table 
11.25).  

203 The 2014 design gives the highest collision estimates for Neart na Gaoithe, whilst the 
collision estimates do not differ between designs for either of the Seagreen sites. The worst-
case estimates for herring gulls are for nine collisions during the breeding period and 16 
during the non-breeding period (Table 11.25). Accounting for age distributions and 
sabbatical birds, the worst case gives collision estimates of four adults and two sub-adults 
during the breeding period and of nine adults and seven sub-adults during the non-breeding 
period. These potential losses equate to increases of 0.1 per cent or less in the annual 
mortality rates of adults during both the breeding and non-breeding periods and of less than 
0.03 per cent for sub-adults during both periods (Table 11.25). 

Table 11.25: Cumulative herring gull collision estimates for the Development and the other 
three Forth and Tay wind farm, for both the 2014 and 2017 designs for the other Forth and 
Tay wind farms 

Development Design Season Collisions by option 3 (based on 99 % 
avoidance rate with ± 2 SD applied to the 

total collisions) 

Total Adults1 Sub-adults1  

Inch Cape 2017 Breeding 1 (0.8 – 1.2) 1 <1 

Non-breeding 2 (1.6 – 2.4) 1 <1 

Neart na Gaoithe 2017 Breeding 1 (0.8 – 1.2) 1 <1 

Non-breeding 2 (1.6 – 2.4) 1 1 

2014 Breeding 3 (2 – 4) 2 1 

Non-breeding 5 (4 – 6) 2 2 

Seagreen Alpha 2017 Breeding 3 (2 – 4) 1 1 

Non-breeding 5 (4 – 6) 2 3 

2014 Breeding 3 (2 – 4) 1 1 
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Development Design Season Collisions by option 3 (based on 99 % 
avoidance rate with ± 2 SD applied to the 

total collisions) 

Total Adults1 Sub-adults1  

Non-breeding 5 (4 – 6) 2 3 

Seagreen Bravo 2017 Breeding 2 (1.6 – 2.4) 1 <1 

Non-breeding 4 (3 – 5) 1 2 

2014 Breeding 2 (1.6 – 2.4) 1 <1 

Non-breeding 4 (3 – 5) 1 2 

Forth and Tay 
total4 

2017 – all 
projects 

Breeding 7 (5 – 9) 3 2 

Non-breeding 13 (10.4 – 15.6) 4 6 

2014 with 
2017 for 
the 
Developm
ent 

Breeding 9 (6 – 12) 4 2 

Non-breeding 16 (12 – 18) 6 7 

Regional population2 Breeding 24,248 36,372 

Non-breeding 210,298 256,222 

Increase in 
mortality3 

2017 for 
all projects 

Breeding 0.08 % 0.03 % 

Non-breeding 0.02 % 0.01 % 

2014 with 
2017 for 
the 
Developm
ent 

Breeding 0.10 % 0.03 % 

Non-breeding 0.03 % 0.01 % 
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Development Design Season Collisions by option 3 (based on 99 % 
avoidance rate with ± 2 SD applied to the 

total collisions) 

Total Adults1 Sub-adults1  

1. Apportioning of collision estimates to age classes is based upon seasonal age distributions from 
site survey data at each wind farm (Appendix 11C), with the adult mortality reduced by 35 % to 
account for an assumed 35 % sabbatical rate amongst breeding adults (as per the Scoping 
Opinion). 

2. Adult breeding populations based on Seabird 2000 database (http://jncc.defra.gov.uk/page-
4460) and more recent estimates for the SPA populations provided by SNH, with counts for non-
SPA colonies corrected based on the SPA trend. The sub-adult component of the breeding 
population is estimated from the stable age distribution of a population model for the Forth 
Islands SPA herring gull population (Appendix 11E). The non-breeding population for each age 
class is taken as the UK North Sea and Channel waters from Furness (2015), see Appendix 11A. 

3. Calculated from the baseline annual mortality rates for adults and sub-adults, after Horswill and 
Robinson (2015) and as given in Table 11.14. 

4. Totals for the adult and sub-adult categories may differ by a small amount from the summed 
numbers in above table cells (and from the application of the age distribution and sabbatical 
proportion to the overall bird number) due to rounding errors. 

 

204 The cumulative predicted collision estimates for herring gulls at the Forth and Tay wind 
farms is very low for adult and sub-adult birds in all seasons (0.1 per cent or less). It is 
considered that these small magnitudes of increase in mortality rates would not materially 
alter the background mortality of the population and would be undetectable in terms of 
population effects. As such, no population modelling and associated PVAs have been 
undertaken to further investigate the population-level effects.  

205 Given the small numbers of total collisions estimated for the Development together with the 
other three Forth and Tay wind farms (and the resultant small predicted effects), it is 
considered that collisions from the other smaller wind farms that occur within the area 
defined for the regional population will not contribute significantly to the level of effect 
identified.  

206 Application of the impact matrix (Table 11.9) indicates that the predicted impacts on herring 
gull equate to a minor/moderate and ecologically non-significant impact for a receptor of 
high sensitivity.  

207 Based on the very small percentage increase in population mortality rates for all seasons and 
age classes, it is considered that the impact matrix (Table 11.9) over-evaluates the effect of 
collision risk on herring gull, and this impact is more appropriately categorised as negligible 
and ecologically non-significant. 

11.11.5 Puffin 

208 The predicted level of additional mortality affecting the regional breeding puffin population 
as a result of displacement and barrier effects from the Development and the other three 

http://jncc.defra.gov.uk/page-4460
http://jncc.defra.gov.uk/page-4460
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Forth and Tay wind farms is presented in Table 11.26. As for kittiwake, the mortality 
predicted as a result of displacement and barrier effects at the other three Forth and Tay 
wind farms is based upon the mean peak seasonal abundances provided by the respective 
developers, with the estimates for Seagreen Alpha and Bravo adjusted to account for the 
absence of survey data from a surrounding two kilometre buffer (see Section 11.11.3 above 
and Appendix 11D). 

209 These cumulative impacts from displacement and barrier effects are predicted to result in an 
additional mortality of approximately 250 birds per year. After accounting for age 
distributions and sabbatical birds, this level of additional mortality is estimated to result in 
an increase of considerably less than 1 per cent in annual mortality rates of both adults and 
sub-adults (Table 11.26). 

Table 11.26: Predicted cumulative impacts from displacement and barrier effects for puffin 
in relation to the Development and the other three Forth and Tay wind farms 

Wind farm1 Seasonal period 

 

Additional mortality (individuals)2 

Total Adults3 Sub-adult3 

Inch Cape Breeding 68 24 42 

Neart na Gaoithe  Breeding 74 26 46 

Seagreen Alpha  Breeding 44 16 28 

Seagreen Bravo Breeding 64 23 40 

Forth and Tay, total6 Breeding 251 89 155 

Regional breeding population (individuals)4 175,294 285,255 

Increase in annual mortality rate5 0.54 % 0.22 % 
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Wind farm1 Seasonal period 

 

Additional mortality (individuals)2 

Total Adults3 Sub-adult3 

1. Predicted impacts from displacement and barrier effects are unaffected by the design changes 
for the other Forth and Tay wind farms. 

2. Additional mortality calculated using a displacement rate of 60 % and 2 % mortality of 
displaced birds. 

3. Apportioning of the additional mortality to age classes is based on the stable age distribution 
from the Forth Islands SPA puffin population model (Appendix 11E). The mortality to adult 
puffins is reduced by 7 % to account for the assumed sabbatical rates (as per the Scoping 
Opinion). 

4. Adult breeding populations based on Seabird 2000 database (http://jncc.defra.gov.uk/page-
4460) and more recent estimates for the SPA populations provided by SNH, with counts for 
non-SPA colonies corrected based on the SPA trend. The sub-adult component of the breeding 
population is estimated from the stable age distribution of the Forth Islands SPA puffin 
population model. 

5. Annual mortality rates are as used in the Forth Islands SPA puffin population model for adults 
(Appendix 11E) and after Horswill and Robinson (2015) for sub-adults. 

6. Totals for the adult and sub-adult categories may differ by a small amount from the summed 
numbers in the above table cells (and from the application of the age distribution and 
sabbatical proportion to the overall bird number) due to rounding errors. 

 

210 As for the Development-alone impacts, the Forth Islands SPA puffin PVA was used to further 
investigate the population-level impacts of the cumulative displacement and barrier effects 
on the regional breeding population (Appendix 11E). This PVA will overestimate the 
cumulative impacts to the regional population because a high percentage of the impacts 
from the Development and each of the other Forth and Tay wind farms are apportioned to 
the Forth Islands SPA population, although the SPA population accounts for only 51 per cent 
of the total regional population (Appendix 11B). 

211 Outputs from the PVA were summarised according to the median predicted population sizes 
at the end of the projection period, and the three metrics which the Scoping Opinion 
advised should be used for the interpretation of outputs (Table 11.27) and which are defined 
above in Section 11.8.1 on the Development-alone gannet collision impacts. 

212 The PVA outputs predict a steeply increasing population under both baseline conditions and 
with the cumulative impacts from displacement and barrier effects included (although as 
noted in the Development-alone section on puffin, this level of population growth over such 
periods is unrealistic). The metrics from the PVA suggest minimal impacts from the 
cumulative displacement and barrier effects, with: 

• Virtually no detectable decrease in annual population growth rate (as indicated by a 
counterfactual value of 0.999); 

• Small reductions in end-point population sizes (the impacted population predicted to be 
95 per cent of the size of the unimpacted population after 50 years); and  

http://jncc.defra.gov.uk/page-4460
http://jncc.defra.gov.uk/page-4460
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• Centile values of 48 which indicate a close overlap between the distributions of the 
impacted and unimpacted populations, suggesting a high likelihood of the impacted 
population being of a similar size to the unimpacted population after 50 years. 

213 In relation to other offshore wind farms that occur within the area defined for the regional 
puffin breeding population, these are all relatively small-scale developments (comprising no 
more than 11 WTGs). As such, the resultant impacts from displacement and barrier effects 
will be small or non-existent, and are not expected to add significantly to the impacts 
determined for the Development together with the other three Forth and Tay wind farms.  

214 On the basis of the PVA outputs (and assessment of additional mortality), the predicted 
cumulative impact from displacement and barrier effects arising from the Development 
together with the other Forth and Tay wind farms is evaluated as a low magnitude impact 
(Table 11.8) for puffin. Application of the impact matrix (Table 11.9) indicates that this 
equates to a moderate and ecologically non-significant impact for a receptor of high 
sensitivity. 

215 Based on the very small reduction in population growth rate and high probability that the 
size of the impacted population will be similar to that of an unimpacted population over 50 
years, and the predicted continued population growth over this period, it is considered that 
the impact matrix (Table 11.9) over-evaluates the effect of cumulative displacement on 
puffin. It is considered that this impact is more appropriately categorised as minor and 
ecologically non-significant. 
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Table 11.27: Outputs from the Forth Islands SPA puffin PVA in relation to the estimated additional mortality resulting from the cumulative 
displacement and barrier effects from the Forth and Tay wind farms for 25-year and 50-year projections 

Additional mortality 
Scenario 

Median number of breeding pairs at 
end of projection (5 - 95 centiles)  

Counterfactual of end-
point population size 

Counterfactual of 
population growth 

rate 

Centile of baseline 
population matching the 
median of the impacted 

population 

25 years 50 years 25 years 50 years 25 and 50 years2 25 years 50 years 

Baseline (no additional 
mortality) 

286,950 

(106,850 – 
617,250) 

1,002,250 

(225,050 – 
3,043,050) 

1.000 1.000 1.000 50 50 

Cumulative displacement 
(based upon percentage 
point increases of 0.086 
and 0.092 to the annual 
mortality of the adult and 
sub-adult age classes)1 

279,850 

(104,300 – 
599,450) 

955,100 

(213,350 – 
2,894,500) 

0.975 0.952 0.999 48 48 

1. Ratio of adult to sub-adult additional mortality is based on the stable age distribution of the Forth Islands SPA population model (Appendix 11E), and also 
accounts for an assumed 7 % sabbatical rate amongst the adults (as per the Scoping Opinion). 

2. The value of this metric does not vary according to the length of the projection period. 
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11.11.6 Razorbill 

216 Displacement and barrier effects are assumed to affect the regional breeding population of 
razorbills during both the breeding and non-breeding periods, with the regional population 
against which the impacts are assessed being assumed to be the same over both seasonal 
periods (as advised in the Scoping Opinion).  

217 The predicted level of additional mortality affecting the regional breeding razorbill 
population as a result of displacement and barrier effects from the Development and the 
other three Forth and Tay wind farms is presented in Table 11.28. As for kittiwake, the 
mortality predicted as a result of displacement and barrier effects at the other three Forth 
and Tay wind farms is based upon the mean peak seasonal abundances provided by the 
respective developers, with the estimates for Seagreen Alpha and Bravo adjusted to account 
for the absence of survey data from a surrounding two kilometre buffer (see Section 11.11.3 
above and Appendix 11D). 

218 These cumulative impacts from displacement and barrier effects are predicted to result in an 
additional mortality of 124 birds per year (with an approximately even split between the two 
seasonal periods). After accounting for age distributions and sabbatical birds, this level of 
additional mortality is estimated to result in an increase of approximately 2.5 per cent in the 
annual mortality rate of adults and 0.7 per cent in the annual mortality rate of sub-adults 
(Table 11.28). 

Table 11.28: Predicted cumulative impacts from displacement and barrier effects for 
razorbill in relation to the Development and the other three Forth and Tay wind farms 

Wind farm1 Seasonal period 

 

Additional mortality (individuals)2 

Total Adults3 Sub-adult3 

Inch Cape Breeding 28 13 14 

Non-breeding 29 13 15 

Neart na Gaoithe  Breeding 7 3 4 

Non-breeding 19 8 9 

Seagreen Alpha  Breeding 17 8 8 

Non-breeding 8 3 4 

Seagreen Bravo Breeding 6 3 3 

Non-breeding 10 5 5 

Forth and Tay, total6 Breeding 58 26 30 

Non-breeding 66 30 34 
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Wind farm1 Seasonal period 

 

Additional mortality (individuals)2 

Total Adults3 Sub-adult3 

Regional population for both the breeding and non-breeding 
periods (individuals)4 

23,728 24,696 

Increase in annual mortality rate5 Breeding 1.20 % 0.33 % 

Non-breeding 1.39 % 0.37 % 

1. Predicted impacts from displacement and barrier effects are unaffected by the design changes 
for the other Forth and Tay wind farms. 

2. Additional mortality calculated using a displacement rate of 60 % and 1 % mortality of 
displaced birds. 

3. Apportioning of the additional mortality to age classes is based on the stable age distribution 
from the regional-SPA razorbill population model (Appendix 11E). The mortality to adult 
razorbills is reduced by 7 % to account for the assumed sabbatical rates (as per the Scoping 
Opinion). 

4. Adult breeding populations based on Seabird 2000 database (http://jncc.defra.gov.uk/page-
4460) and more recent estimates for the SPA populations provided by SNH, with counts for 
non-SPA colonies corrected based on the SPA trend. The sub-adult component of the breeding 
population is estimated from the stable age distribution of the regional-SPA razorbill 
population model. 

5. Annual mortality rates are as used in the regional-SPA razorbill population model for adults 
(Appendix 11E) and after Horswill and Robinson (2015) for sub-adults. 

6. Totals for the adult and sub-adult categories may differ by a small amount from the summed 
numbers in the above table cells (and from the application of the age distribution and 
sabbatical proportion to the overall bird number) due to rounding errors. 

 

219 As for the Development-alone impacts, the regional-SPA razorbill PVA was used to further 
investigate the population-level impacts of the cumulative displacement and barrier effects 
on the regional breeding population (Appendix 11E). This PVA is likely to underestimate the 
cumulative impacts to the regional breeding population by a small amount because the SPA 
populations comprise 75 per cent of the total regional breeding population, whilst the 
percentage of the impacts apportioned to these populations is lower for the Development 
and the two Seagreen sites (Appendix 11B). 

220 Outputs from the PVA were summarised according to the median predicted population-sizes 
at the end of the projection period, and the three metrics which the Scoping Opinion 
advised should be used for the interpretation of outputs and which are defined above in 
Section 11.8.1 on the Development-alone gannet collision impacts. 

221 The PVA outputs predict an increasing population under both baseline conditions and with 
the cumulative impacts from displacement and barrier effects included (Table 11.29). The 
metrics from the PVA suggest relatively small impacts from the cumulative displacement and 
barrier effects, with: 

• A small no decrease in annual population growth rate (as indicated by a counterfactual 
value of 0.997); 

http://jncc.defra.gov.uk/page-4460
http://jncc.defra.gov.uk/page-4460
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• Small reductions in end-point population sizes (the impacted population predicted to be 
94 per cent and 88 per cent of the size of the unimpacted population after 25 and 50 
years, respectively); and  

• Centile values of 40 and 39 for the 25 and 50-year projections, respectively, which 
indicate a moderate extent of overlap between the distributions of the impacted and 
unimpacted populations, suggesting a reasonable likelihood of the impacted population 
being of a similar size to the unimpacted population after 50 years. 

222 In relation to other offshore wind farms that occur within the area defined for the regional 
razorbill breeding population, these are all relatively small-scale developments (comprising 
no more than 11 WTGs). As such, the resultant impacts from displacement and barrier 
effects will be small or non-existent, and are not expected to add significantly to the impacts 
determined for the Development together with the other three Forth and Tay wind farms.  

223 On the basis of the PVA outputs (and assessment of additional mortality), the predicted 
cumulative impact from displacement and barrier effects arising from the Development 
together with the other Forth and Tay wind farms is evaluated as a moderate magnitude 
impact (Table 11.8) for razorbill. Application of the impact matrix (Table 11.9) indicates that 
this equates to an ecologically significant moderate/major impact for a receptor of high 
sensitivity. 

224 Based on the small reduction in population growth rate and relatively high probability that 
the size of the impacted population will be similar to that of an unimpacted population over 
50 years, and the predicted continued population growth over this period, it is considered 
that the impact matrix (Table 11.9) over-evaluates the effect of cumulative displacement on 
razorbill. It is considered that this impact is more appropriately categorised as moderate/ 
minor and ecologically non-significant. 
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Table 11.29: Outputs from the regional-SPA razorbill PVA in relation to the estimated additional mortality resulting from the cumulative 
displacement and barrier effects from the Forth and Tay wind farms for 25-year and 50-year projections 

Additional mortality 
Scenario 

Median number of breeding pairs at 
end of projection (5 - 95 centiles)  

Counterfactual of end-
point population size 

Counterfactual of 
population growth 

rate 

Centile of baseline 
population matching the 
median of the impacted 

population 

25 years 50 years 25 years 50 years 25 and 50 years2 25 years 50 years 

Baseline (no additional 
mortality) 

15,600 

(9,950 – 24,250) 

28,450 

(13,400 – 61,950) 

1.000 1.000 1.000 50 50 

Cumulative displacement 
(based upon the 
percentage point 
increases to the annual 
mortality of the adult and 
sub-adult age classes in 
each of the individual 
razorbill SPA PVAs)1 

14,600 

(9,300 – 22,800) 

24,900 

(11,750 – 54,100) 

0.937 0.878 0.997 40 39 

1. Details of the individual razorbill SPA PVAs are presented in Appendix 11E. The ratio of adult to sub-adult additional mortality is based on the stable age 
distribution of the regional-SPA razorbill population model (Appendix 11E), and also accounts for an assumed 7 % sabbatical rate amongst the adults (as per the 
Scoping Opinion). 

2. The value of this metric does not vary according to the length of the projection period. 
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11.11.7 Guillemot 

225 As for razorbill, displacement and barrier effects are assumed to affect the regional breeding 
population of guillemots during both the breeding and non-breeding periods, with the 
regional population against which the impacts are assessed being assumed to be the same 
over both seasonal periods (as advised in the Scoping Opinion).  

226 The predicted level of additional mortality affecting the regional breeding guillemot 
population as a result of displacement and barrier effects from the Development and the 
other three Forth and Tay wind farms is presented in Table 11.30. As for kittiwake, the 
mortality predicted as a result of displacement and barrier effects at the other three Forth 
and Tay wind farms is based upon the mean peak seasonal abundances provided by the 
respective developers, with the estimates for Seagreen Alpha and Bravo adjusted to account 
for the absence of survey data from a surrounding two kilometre buffer (see Section 11.11.3 
above and Appendix 11D). 

227 These cumulative impacts from displacement and barrier effects are predicted to result in an 
additional mortality of 353 birds per year, with this being highest during the breeding 
period. After accounting for age distributions and sabbatical birds, this level of additional 
mortality is estimated to result in an increase of less than one per cent in the annual 
mortality rates of adults and sub-adults (Table 11.30). 

Table 11.30: Predicted cumulative impacts from displacement and barrier effects for 
guillemot in relation to the Development and the other three Forth and Tay wind farms 

Wind farm1 Seasonal period 

 

Additional mortality (individuals)2 

Total Adults3 Sub-adult3 

Inch Cape Breeding 49 20 28 

Non-breeding 23 10 13 

Neart na Gaoithe  Breeding 20 8 11 

Non-breeding 46 19 26 

Seagreen Alpha  Breeding 73 30 41 

Non-breeding 37 15 21 

Seagreen Bravo Breeding 65 26 36 

Non-breeding 41 17 23 

Forth and Tay, total6 Breeding 206 84 116 

Non-breeding 147 60 83 
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Wind farm1 Seasonal period 

 

Additional mortality (individuals)2 

Total Adults3 Sub-adult3 

Regional population for both the breeding and non-breeding 
periods (individuals)4 

218,352 280,667 

Increase in annual mortality rate5 Breeding 0.52 % 0.17 % 

Non-breeding 0.37 % 0.12 % 

1. Predicted impacts from displacement and barrier effects are unaffected by the design changes 
for the other Forth and Tay wind farms. 

2. Additional mortality calculated using a displacement rate of 60 % and 1 % mortality of 
displaced birds. 

3. Apportioning of the additional mortality to age classes is based on the stable age distribution 
from the regional-SPA razorbill population model (Appendix 11E). The mortality to adult 
guillemots is reduced by 7 % to account for the assumed sabbatical rates (as per the Scoping 
Opinion). 

4. Adult breeding populations based on Seabird 2000 database (http://jncc.defra.gov.uk/page-
4460) and more recent estimates for the SPA populations provided by SNH, with counts for 
non-SPA colonies corrected based on the SPA trend. The sub-adult component of the breeding 
population is estimated from the stable age distribution of the regional-SPA guillemot 
population model. 

5. Annual mortality rates are as used in the regional-SPA guillemot population model for adults 
(Appendix 11E) and after Horswill and Robinson (2015) for sub-adults. 

6. Totals for the adult and sub-adult categories may differ by a small amount from the summed 
numbers in the above table cells (and from the application of the age distribution and 
sabbatical proportion to the overall bird number) due to rounding errors. 

 

228 As for the Development-alone impacts, the regional SPA guillemot PVA was used to further 
investigate the population-level impacts of the cumulative displacement and barrier effects 
on the regional breeding population (Appendix 11E). This PVA effectively represents the 
entire regional breeding population, with the SPA populations comprising 95 per cent of the 
regional population (Appendix 11B). 

229 Outputs from the PVA were summarised according to the median predicted population-sizes 
at the end of the projection period, and the three metrics which the Scoping Opinion 
advised should be used for the interpretation of outputs and which are defined above in 
Section11.8.1 on the Development-alone gannet collision impacts. 

230 The PVA outputs predict an increasing population under both baseline conditions and with 
the cumulative impacts from displacement and barrier effects included (Table 11.31). The 
metrics from the PVA suggest small impacts from the cumulative displacement and barrier 
effects, with: 

• Virtually no detectable decrease in annual population growth rate (as indicated by a 
counterfactual value of 0.999); 

• Very small reductions in end-point population sizes (the impacted population predicted 
to be 97 per cent of the size of the unimpacted population after 50 years); and  

http://jncc.defra.gov.uk/page-4460
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• Centile values of 45 for both the 25- and 50-year projections, which indicate a 
considerable overlap between the distributions of the impacted and unimpacted 
populations, suggesting a high likelihood of the impacted population being of a similar 
size to the unimpacted population after 50 years. 

231 In relation to other offshore wind farms that occur within the area defined for the regional 
guillemot breeding population, these are all relatively small-scale developments (comprising 
no more than 11 WTGs). As such, the resultant impacts from displacement and barrier 
effects will be small or non-existent, and are not expected to add significantly to the impacts 
determined for the Development together with the other three Forth and Tay wind farms.  

232 On the basis of the PVA outputs (and assessment of additional mortality), the predicted 
cumulative impact from displacement and barrier effects arising from the Development 
together with the other Forth and Tay wind farms is evaluated as a low magnitude impact 
(Table 11.8) for guillemot. Application of the impact matrix (Table 11.9) indicates that this 
equates to an ecologically non-significant moderate impact for a receptor of high sensitivity. 

233 Based on the very small reduction in population growth rate and end-point population-size, 
the high probability that the size of the impacted population will be similar to that of an 
unimpacted population over 50 years, and the predicted continued population growth over 
this period, it is considered that the impact matrix (Table 11.9) over-evaluates the effect of 
cumulative displacement on guillemot. It is considered that this impact is more appropriately 
categorised as moderate/minor and ecologically non-significant. 
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Table 11.31: Outputs from the regional-SPA guillemot PVA in relation to the estimated additional mortality resulting from the cumulative 
displacement and barrier effects from the Forth and Tay wind farms for 25-year and 50-year projections 

Additional mortality 
Scenario 

Median number of breeding pairs at 
end of projection (5 - 95 centiles)  

Counterfactual of end-
point population size 

Counterfactual of 
population growth 

rate 

Centile of baseline 
population matching the 
median of the impacted 

population 

25 years 50 years 25 years 50 years 25 and 50 years2 25 years 50 years 

Baseline (no additional 
mortality) 

163,200 

(129,150 – 
205,550) 

243,650 

(163,400 – 
369,700) 

1.000 1.000 1.000 50 50 

Cumulative displacement 
(based upon the 
percentage point 
increases to the annual 
mortality of the adult and 
sub-adult age classes in 
each of the individual 
guillemot SPA PVAs)1 

160,600 

(126,400 – 
201,900) 

236,000 

(158,200 – 
360,650) 

0.982 0.970 0.999 45 45 

1. Details of the individual guillemot SPA PVAs are presented in Appendix 11E. The ratio of adult to sub-adult additional mortality is based on the stable age 
distribution of the regional-SPA guillemot population model (Appendix 11E), and also accounts for an assumed 7 % sabbatical rate amongst the adults (as per the 
Scoping Opinion). 

2. The value of this metric does not vary according to the length of the projection period. 
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 Additional Mitigation 

234 The ornithology assessment has assessed worst case scenario impacts of the Development, 
alone and cumulatively, and has taken into account the embedded mitigation measures 
listed in Section 11.5.2. The assessment concluded that residual effects for the 
Development-alone and cumulatively would be at most moderate and ecologically non-
significant and no additional mitigation is proposed. 

235 It is anticipated that pre-, during and post-construction monitoring will provide valuable data 
regarding the predicted and actual effects of the Development on bird species. Throughout 
the duration of the offshore wind farm lifecycle, ICOL will work with MS-LOT and other 
stakeholders (including through forums such as the Forth and Tay Regional Advisory Group – 
ornithology sub-group (FTRAG-O)) to develop effective post-consent monitoring 
programmes and share ornithology data, with a view to informing and further developing 
best practice measures. 

 Conclusion and Residual Effects 

236 The assessment of impacts on bird species is summarised below.  

237 No ecologically significant impacts on bird species are identified from either the OfTW or 
OnTW during the construction (and decommissioning), or operation and maintenance 
periods in relation to direct disturbance/displacement, indirect disturbance of habitats/prey 
or habitat loss. 

238 The assessment of impacts on bird species from the Wind Farm is summarised in Table 11.32 
below. All embedded mitigation identified in Section 11.5.2 has been included within the 
assessments, and no further mitigation requirements have been identified. Therefore, there 
is no separation of pre- and post-mitigation effects in Table 11.32. 

239 The assessment has identified no ecologically significant residual impacts for the 
Development, either alone or cumulatively, for any ornithological receptor (i.e. no 
moderate/major or major impacts were concluded). 

Table 11.32: Summary of effects and mitigation on the six key ornithology receptors 
(defined as the regional breeding population of the species listed below) 

Impacts Receptor Seasonal periods 
relevant to the 

assessment 

Development-
alone effect 

Cumulative effect 

Operation and Maintenance 

Collision Gannet Breeding and non-
breeding 

Minor and non-
significant 

Moderate and non-
significant 

Collision Herring gull Breeding and non-
breeding 

Negligible and 
non-significant 

Negligible and non-
significant 
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Impacts Receptor Seasonal periods 
relevant to the 

assessment 

Development-
alone effect 

Cumulative effect 

Displacement/ 
barrier 

Kittiwake Breeding Minor and non-
significant 

Moderate and non-
significant 

Collision Kittiwake Breeding and non-
breeding  

Minor and non-
significant 

Displacement/ 
barrier and 
collision 

Kittiwake Breeding and non-
breeding 

Minor and non-
significant 

Displacement/ 
barrier 

Puffin Breeding Minor and non-
significant 

Minor and non-
significant 

Displacement/ 
barrier 

Razorbill Breeding and non-
breeding 

Minor and non-
significant 

Moderate/minor 
and non-significant 

Displacement/ 
barrier 

Guillemot Breeding and non-
breeding 

Minor and non-
significant 

Moderate/minor 
and non-significant 
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