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Executive Summary 

In January 2010, Moray Offshore Renewables Limited (MORL) was awarded a Zone 

Development Agreement (ZDA) by The Crown Estate (TCE) to develop Zone 1 of the 

nine UK offshore wind Round 3 zones. Zone 1 (the MORL Zone) is located in the outer 

Moray Firth within the UK Renewable Energy Zone (REZ). 

Following the award of the ZDA MORL undertook a spatial constraints analysis of the 

Zone.  As a consequence it was decided to develop the MORL Zone in two phases. 

First, the Eastern Development Area (EDA) for which necessary consents were 

awarded in 2014 for three offshore wind farms with a total capacity of 1,116 MW and 

associated transmission infrastructure. The second phase of offshore wind 

development in the MORL Zone is located in the Western Development Area (WDA). 

MORL conducted a review of the development constraints for the WDA in 2016.  Due 

to fewer development constraints now affecting the WDA than in 2010 together with 

the technical and economic advantages associated with shallower water depths 

MORL has determined that the development of the WDA can now be progressed. 

The WDA is located on the Smith Bank in the Outer Moray Firth approximately 22.5 km 

from the Scottish coast at its closest point and covers an area of 225 km2.  The water 

depths in the WDA vary between approximately 35 – 54 m. It is currently anticipated 

that there could be up to 90 wind turbines located within the WDA with a potential 

generation capcity of up to 750 MW.   

This Scoping Report relates to the wind turbines, their substructures and foundations 

and inter-array cables and any potential meterological masts for the WDA. It is 

currently anticipated that MORL will also consent the associated transmission 

infrastructure (including offshore and onshore export cable circuits, offshore substation 

platform(s), onshore substation, ancillary onshore works and works in the inter-tidal 

zone). These are not discussed in detail within this Scoping Report. A separate Scoping 

Report will be prepared for these offshore and onshore transmission works at a later 

date when more details of the export cable routes and onshore substation location 

are known. 

This Scoping Report has two purposes: 

1. To gather further information on constraints to siting the wind farm and assist in 

identifying the wind farm site(s) in the WDA; and  

2. To seek the opinion of statutory and non-statutory consultees on the scope of 

the Environmental Impact Assessment (EIA) which will be submitted with the 

application for the consents required for the construction and operation of a 

wind farm in the WDA. 

Details of the WDA along with baseline environmental information currently available 

are provided in this Scoping Report.  It also identifies potential impacts that may arise 

as a result of this development. Within this Scoping Report, studies and surveys are 

proposed in order to inform the EIA process and preliminary discussion on potential 

mitigation and monitoring measures is included.  
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1 Introduction and Project Description 

1.1 Introduction 

In January 2010, Moray Offshore Renewables Limited (MORL) was awarded a Zone 

Development Agreement (ZDA) by The Crown Estate (TCE) to develop Zone 1 of the 

nine UK offshore wind Round 3 zones. Zone 1 (the MORL Zone) is located in the outer 

Moray Firth within the UK Renewable Energy Zone (REZ) (Figure 1.1-1). 

Using a zonal constraints analysis, MORL identified two potential development areas. 

The Eastern Development Area (MORL EDA) and the Western Development Area 

(WDA) (Figure 1.1-2). Through a spatial constraints analysis exercise in 2009 the MORL 

EDA was considered at that time to have the higher potential for development due to 

a lower number of constraints and a decision was taken to progress this area ahead 

of the WDA. The MORL EDA has since been subject to Environmental Impact 

Assessment (EIA), and Section 36 consents under the Electricity Act 1989 were 

awarded in March 2014 for the construction and operation of up to three offshore 

wind farms, the sites for which occupy the entire MORL EDA. 

Following a further spatial constraints analysis in 2016, MORL has taken the decision to 

progress the necessary development activity to support a future consent application 

for the WDA. For further detail on the constraint analysis see Section 1.2.3 below. The 

site of the WDA offshore wind farm is currently being determined through a Zone 

appraisal process conducted with The Crown Estate Scotland (TCE Scotland) to ensure 

the efficient use of its seabed assets. Final site selection will be based upon feedback 

to this Scoping Report, technical assessments, understanding gained through the EIA 

process for the MORL EDA and assessments and consultation during the WDA EIA 

process. 

The right to develop the MORL Zone is subject to MORL obtaining the necessary 

consents and licences for the construction, operation and decommissioning of each 

of the individual projects to be located within the MORL Zone. At the time of submission 

of this Scoping Report, MORL has obtained the necessary consents for the wind farms 

in the MORL EDA for a total capacity of 1,116MW. The final capacity to be built under 

these consents will be fixed through the Contracts for Difference (CfD) auctions to be 

held between 2016 and 2020 (DECC, 2015). The plan to develop the remainder of the 

MORL Zone is likely to consist of a single project (potentially developed in more than a 

single phase) in the WDA to which this Scoping Report relates. The development of the 

WDA applications will take into account the final project definition for the MORL EDA 

where that is known at the time of application. 

The WDA is located approximately 22.5 km from the Scottish coast at its closest point 

and covers an area of 225 km2. The current assumption is that there could be up to 90 

wind turbines with a potential generation capacity of up to 750 MW.  
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The EC Directive 85/337/EEC as amended by Directive 97/11/EC and codified by 

Directive 2011/92/EC (the EIA Directive) requires wind farms to be subject to EIA. The 

purpose of the 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. This Scoping Report is being submitted to Marine Scotland Licensing 

Operations Team (MS-LOT) in order to gather the views of the statutory and non-

statutory consultees through a Scoping Opinion from MS-LOT on the scope of the EIA 

relating to MORL’s proposals for the WDA, which will be submitted with the application 

for the consents required for the development.  

It should be noted that this Scoping Report only covers the wind turbines, their 

substructures and foundations and inter-array cables and any potential meterological 

masts. It is currently anticipated that MORL will also consent the Offshore Transmission 

Operator (OFTO) infrastructure (including offshore and onshore export cable circuits, 

offshore substation platform(s), onshore substation, ancillary onshore works and works 

in the inter-tidal zone). These are not discussed in detail within this Scoping Report. A 

separate Scoping Report will be prepared for these offshore and onshore transmission 

works at a later date when more details of the export cable routes and onshore 

substation location are known. However, it should be noted that the offshore wind 

farm EIA will take into account in-combination effects, i.e. any potential effects 

resulting from the combination of the developments. 

Scoping at an early stage of the environmental assessment process and is designed 

to ensure that the environmental studies undertaken provide all the relevant 

information required for the assessment. Scoping is the process for determining the 

content and extent of the matters which should be covered in the environmental 

information to be submitted to a competent authority for projects which are subject 

to EIA. The scoping process is designed for consultees to input into the wider EIA 

process for a particular project. In respect to the WDA, the scoping process will also 

be used to collect information to assist with the process of defining a  suitable wind 

farm site within the WDA. 

This Scoping Report provides details of the WDA along with baseline environmental 

information currently available. The primary sources for baseline information are the 

MORL Environmental Statement 2012 and MORL Modified Environmental Statement 

2014. In addition to this, the Marine Mammals Section has been informed by the 

ongoing discussion with the MS-LOT in relation to the MORL EDA draft Piling Strategy 

and Piling Protocol (see Section 3.5 below) and early engagement has taken place 

with Marine Scotland Science (MSS), Scottish Natural Heritage (SNH) and Joint Nature 

Conservation Committee (JNCC) in relation to assessment approach and survey 

requirements for Ornithology (see Section 3.6 below). The potential effects of the 

development of the WDA have been identified, and the further assessment required 

for the EIA has been presented together with information on the EIA methodology. 
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The results of the EIA stage will be published in the Environmental Statement (ES). The 

overall purpose of the ES will be to demonstrate that: 

1) The proposed site has been selected to minimise environmental effects and 

conflicts of interest, where possible; and 

2) The scheme has been designed to mitigate any potential effects as far as 

reasonably possible. 

The final ES will clearly inform stakeholders of the residual effects and facilitate 

informed consent decisions. 
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1.1.1 The Developer  

1.1.1.1 Moray Offshore Renewables Limited (MORL) 

MORL is owned 100% by EDPR UK Limited (EDPR UK). MORL will develop, consent, 

finance, construct, operate and maintain the offshore wind projects within the MORL 

Zone. 

1.1.1.2 EDP Renovaveis  

EDP Renovaveis (EDPR) owns EDPR UK. It is a leading, global renewable energy 

company devoted to value creation, innovation and sustainability. It operates in 

markets around the globe and it is continuously expanding its business to new regions, 

making the commitment to lead in each market as well as create value for its 

stakeholders and shareholders. As of March 2016 EDPR managed a global portfolio of 

9.7 GW spread over 10 countries, of which 5.1 GW are in Europe, comprising 2.4 GW in 

Spain, 1.2 GW in Portugal, and 1.5 GW in the rest of Europe. EDPR also manages a 

portfolio of 4.4 GW in North America and the balance in Brazil. As of March 2016, EDPR 

had 476 MW of onshore wind under construction. 

EDPR has developed wind farms since 1996 and was first listed publicly in June 2008. 

EDPR’s global presence is managed by two regional platforms which oversee the 

development, construction and operation of assets in their geographic areas. EDPR 

Europe, headquartered in Madrid, develops and manages renewable energy assets 

located in Europe, Brazil and EDPR North America, headquartered in Houston, 

manages assets in the United States, Mexico and Canada. EDPR has located its global 

Headquarters for its offshore wind business in Edinburgh since 2009. 

1.1.2 National Policy and Offshore Wind Development 

The introduction of the Climate Change Act 2008 committed the UK to a legally 

binding target of at least 34% reduction by 2020 in greenhouse gas emissions and at 

least an 80% cut in greenhouse gas emissions by 2050. The Climate Change (Scotland) 

Act 2009 committed Scotland to cut emissions by 42% by 2020 and 80% by 2050. These 

targets meet and exceed European agreements of which the UK is subject.  

The UK Government’s primary target is to achieve 15% of energy consumption from 

renewable sources by 2020 (as required by the 2009 EU Renewable Energy Directive) 

(DECC, 2009a).  The UK Renewable Energy Strategy highlights that in order to best 

achieve this target around 30 per cent of electricty will require to be generated from 

renewables by 2020.  

The Scottish Government has set a target of “delivering the equivalent of at least 100% 

of gross electricity consumption from renewables by 2020” noting that “renewables will 

form part of a wider, balanced electricity mix” (Scottish Government Electricity 

Generation Policy Statement 2013). 
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European Union (EU) countries have agreed on a new 2030 Framework for climate and 

energy (European Commission, 2014), including EU-wide targets and policy objectives 

for the period between 2020 and 2030.  These targets include a binding EU target of 

at least a 40% reduction in greenhouse gas emissions by 2030, compared to 1990 and 

a binding target of at least 27% of renewable energy in the EU. Each member state 

will be required in due course to develop an Energy Strategy setting out how it will 

meet the 2030 targets for review by the European Commission. In the meantime it is 

understood that the Scottish Government will consult on its own Energy Strategy later 

in 2016. 

Wind energy is a means of generating electricity without producing significant 

airborne or waterborne toxic emissions, and is not dependant on finite reserves of fossil 

fuels. It is ultimately a sustainable and proven technology, a fact that is recognised by 

the UK Government approach to wind development. To date there have been three 

UK wide rounds of offshore wind development in the UK, administered by TCE. As of 

April 2016 the UK had an installed offshore wind generation capacity of 5,086 MW, with 

a further 14.3 GW with planning approval (Renewable UK, April 2016). 

1.1.3 The Round 3 Process 

In support of the UK Government’s renewable energy targets, TCE initiated a number 

of offshore wind leasing rounds between 2008 and 2009, including the Round 3 

offshore wind leasing round.  

In 2009 TCE requested initial expressions of interest from companies wishing to be 

considered for developing commercial scale wind farms within the Round 3 process 

and the final allocation of ZDAs under the Round 3 process was determined in January 

2010. ZDAs were awarded for nine zones distributed within UK waters, with a total 

award capacity of 32 GW. 

1.1.4 Strategic Environmental Assessment 

The Department of Energy and Climate Change (DECC) undertook a Strategic 

Environmental Assessment (SEA) of a draft plan/programme to hold further rounds of 

offshore wind leasing in the UK Renewable Energy Zone and the territorial waters of 

England and Wales with the objective of achieving 25 GW of additional generation 

capacity by 2020. 

In January 2009, DECC published the SEA Environmental Report (DECC, 2009b). The 

purpose of this report was to identify, describe and evaluate the likely significant 

effects on the environment of implementing the draft plan/programme. This included 

the implication of alternatives to the plan / programme and the potential spatial 

interactions with other users of the sea. The report was intended to provide a basis of 

information for formal consultation with the statutory consultation bodies and 

authorities and with the public. 

The following alternatives to the draft plan/programme were assessed by the SEA: 

1) Not to offer any areas for leasing/licensing; 

2) To proceed with a leasing and licensing programme; and 

3) To restrict the areas offered for leasing and licensing temporally or spatially. 
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After the consultation period and the Appropriate Assessment, the conclusion of the 

SEA was unaltered and alternative 3 was considered the preferred option, with the 

area offered restricted spatially through the exclusion of certain areas, although the 

MORL Zone was unaffected (DECC, 2009c). 

In March 2015, the Scottish Government published ‘Scotland’s National Marine Plan – 

a Single Framework for Managing our Seas’ (the NMP) (Scottish Government, 2015) 

under the Marine (Scotland) Act 2010 which sets out marine planning policy. “The plan 

provides a comprehensive overarching framework for all marine activity in our waters. 

It will enable sustainable development and use of our marine area in a way which will 

protect and enhance the marine environment whilst promoting both existing and 

emerging industries”. (Richard Lochead, Cabinet Secretary for Environment). The 

MORL Zone as a Round 3 offshore wind site is recognised within the National Marine 

Plan (NMP) as a planned development (Chapter 11, Map 9). 

In March 2016, DECC published the UK Offshore Energy Strategic Environmental 

Assessment (DECC, 2016a). However, this does not consider potential leasing for 

offshore renewable energy in the Scottish REZ or in Scottish Territorial waters. 

1.1.5 The MORL Zone 

TCE awarded MORL a ZDA in 2010 which granted MORL exclusive rights to investigate 

and develop offshore wind farms in the MORL Zone. The TCE award was made in a 

competitive process which sought to maximise the offshore generation capacity 

available to the UK. In terms of the ZDA the right to develop such wind farms in the 

MORL Zone is subject to MORL obtaining the necessary consents and licences from 

statutory bodies for the construction, operation and decommissioning of each of the 

individual projects that will be located within the MORL Zone.  

At the time of submission of this Scoping Report, MORL has obtained the necessary 

consents for wind farms in the MORL EDA for a total capacity of up to 1,116  MW. It is 

anticipated that the final capacity to be built under these consents will be fixed 

between 2016 and 2020 through the CfD auction process controlled by the UK 

Government.  

The plan to develop the remainder of the MORL Zone is likely to consist of a single 

project (potentially developed in more than a single phase) in the WDA to which this 

Scoping Report relates. The basis for the site selection is set out in Section 1.2.3 below. 

The Cumulative Impact Assessments (CIAs) for each receptor for the MORL EDA 

included the potential development of the WDA. These qualitative assessments were 

based on the assumption that the WDA would comprise up to 100 wind turbine 

generators (WTGs) assumed to be of 5 MW capacity. The development of the WDA 

applications and the accompanying CIA will take into account the final project 

definition for the MORL EDA where that is known at the time of application together 

with any updated baseline data and changes in assessment methodologies. 

1.1.6 Regulatory Background 

The WDA is located in the Scottish REZ. The Scottish Ministers are the relevant decision 

makers in respect of the Section 36 consents and marine licences required for the 

construction and operation of the wind farm. The relevant consents for the offshore 

wind farm infrastructure are outlined below.  
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1.1.6.1 The Marine and Coastal Access Act 2009 

The Marine and Coastal Access Act 2009 introduces a framework for sustainable 
management of the UK seas including around Scotland beyond 12 nm, which aims to 
ensure environmental protection is balanced with economic growth of marine 
industries. The requirement for a marine licence was introduced under the 2009 Act. A 
marine licence would be required for marine licensable activities for the WDA 
including the deposit on the seabed of cables and substructures for the wind turbines. 

1.1.6.2 Electricity Act 1989 (Section 36) 

The development of the WDA offshore wind farm is subject to an application to 
Scottish Ministers under Section 36 of the Electricity Act 1989 for consent for the 
construction and operation of an electricity generating station. The scope of this 
consent for the WDA will include the installation, operation and maintenance of wind 
turbines, meteorological mast and inter-array cables. 

1.1.6.3 Energy Act 2004 (Section 95) 

Under Section 95 of the Energy Act 2004 where a renewable energy installation is 
proposed to be constructed, and DECC (in consultation with the Scottish Ministers) 
consider it appropriate for safety reasons, 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 renewable energy installation or other installations in the vicinity 
during construction, operation, extension or decommissioning. Importantly, the 
purpose of the safety zone is also to secure the safety of individuals in or around the 
installation, vessels in the vicinity and individuals on such vessels. 

1.1.6.4 Requirement for an Environmental Impact Assessment (EIA) 

In terms of the EIA Directive certain developments are subject to EIA. The types of 
development to which the Directive applies are specified in Annexes I and II to the 
Directive. 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.  

Offshore wind farms are listed as a Schedule 2 project as ‘installations for the 
harnessing of wind power for energy production (wind farms)’. It is considered that 
due to the nature, scale and size of the potential development of the WDA that there 
is potential for significant environmental effects and accordingly an EIA will be 
required to accompany the applications for the WDA wind farm consents. 

The requirement for an EIA for electricity generation projects requiring consent under 
Section 36 of the Electricity Act 1989 is provided for in Scotland by the Electricity Works 
(Environmental Impact Assessment) (Scotland) Regulations 2000. The Marine Works 
(Environmental Impact Assessment) Regulations 2007 also require an EIA for deposits 
on the seabed. Both sets of Regulations set out the statutory process and minimum 
requirements for EIA. Regulations 7 and 13 of the 2000 and 2007 Regulations 
respectively make provision for a written request to be submitted to the Scottish 
Ministers for an opinion as to the scope of the information to be provided within the ES 
(a Scoping Opinion). MORL has submitted a Scoping Request to the Scottish Ministers 
in respect of the development of the WDA and this Scoping Report has been prepared 
to enable statutory and non-statutory consultees to respond to consultation in respect 
of this request. 
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There is also a requirement to consider cumulative and in-combination effects as part 

of the EIA process. Projects to be included in such an assessment include existing 

projects and those currently in the planning system. The assessment must also consider, 

not only the other potential renewable energy projects, but also other types of project 

taking place in the marine environment. 

Consent for the transmission infrastructure is slightly more complex in that it involves 

both offshore and onshore elements. This means that a Marine Licence must be 

applied for to cover the offshore elements of this infrastructure (Offshore Substation 

Platforms (OSPs) and offshore export cable), while planning permission for the onshore 

infrastructure will be applied for under the Town and Country Planning (Scotland) Act 

1997. In respect of the onshore transmission infrastructure (OnTI), the relevant EIA 

regulations are the Town and Country Planning (Environmental Impact Assessment) 

(Scotland) Regulations 2011. 

Although this Scoping Report is only for the generation station, as the project will be 

comprised of both a generating station and transmission infrastructure, these elements 

will be assessed together as one entire project either in an ES for the whole project or, 

if applications for the generation infrastructure and transmission infrastructure are 

submitted at different times, the generation infrastructure ES will assess the transmission 

elements to the extent that details of the transmission infrastructure are available at 

the time of the assessment and the ES for the transmission infrastructure will include a 

detailed assessment of the whole project. The relevant regulations set out the minimum 

information requirements and procedural requirements for EIA development. 

1.1.6.5 The Crown Estate Act 1961 

The Crown Estate Commissioners, are the owner of the foreshore and the seabed 

below the territorial seas of the UK under the Crown Estate Act 1961 and are the party 

entitled to exercise the right to exploit areas outside the territorial seas for the 

production of energy from water or winds within designated areas. The Commissioners 

require a lease of the seabed and foreshore within the territorial seas or a lease of 

rights of the areas outside the territorial seas to be granted for developments on the 

marine estate, including cable laying and construction of offshore wind turbines. This 

is a statutory consent granted in the form of a lease. 

1.1.6.6 Habitats Directive (Directive 92/43/ECC) and Wild Birds Directive (Directive 

2009/147/EC): Requirement for Appropriate Assessment 

The Habitats Directive provides for the conservation of natural habitats and of wild 

flora and fauna including in offshore areas. The Wild Birds Directive applies to the 

conservation of all species of naturally occurring wild birds including in offshore areas. 

Both Directives have been transposed into Scottish Law by the Conservation (Natural 

Habitats &c) Regulations 1994 (as amended) (Habitat Regulations) and in the offshore 

marine area by the Offshore Marine Conservation (Natural Habitats &c) Regulations 

2007 (as amended) (Offshore Marine Regulations). They require a Habitats Regulations 

Appraisal (HRA) to be conducted by the ‘competent authority’ before a plan or 

project that is likely to have a significant effect on designated or candidate Special 

Protection Areas (SPAs) or Special Areas of Conservation (SACs), can be given 

consent, permission or other authorisation. The UK SACs and SPAs form part of the 

Natura 2000 network, which is at the core of the Habitats Directive.  
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1.1.6.7 European Protected Species 

Annex IV of the Habitats Directive lists certain species of European Community interest 

which are in need of strict protection. These species are referred to in the UK as 

‘European Protected Species’.  

Licences may be given authorising activities affecting European Protected Species of 

plants or animals which would otherwise be illegal under the legislation. The licences 

are granted by SNH or the Scottish Ministers depending on the reason for the licence 

application.  

1.1.6.8 Wildlife and Countryside Act 1981 and The Nature Conservation (Scotland) Act 

2004 

The Wildlife and Countryside Act 1981 (as amended) is the principal legislation by 

which wildlife is protected in the UK. All species of wild birds are afforded protection 

under the Act. Protection is afforded to animal species listed in Schedule 5 through 

Section 9 of the Act. 

1.1.6.9 Salmon and Freshwater Fisheries (Consolidation) (Scotland) Act 2003 

Consideration is required to be given to the Salmon and Freshwater Fisheries 

(Consolidation) (Scotland) Act 2003. The Act offers protection to salmon and sea trout. 

1.1.6.10 Marine Strategy Framework Directive (Directive 2008/56/EC) 

The Marine Strategy Framework Directive 2008/56/EC (MSFD) aims to achieve Good 

Environmental Status in Europe’s seas by 2020. Good Environmental Status involves 

protecting the marine environment, preventing its deterioration and restoring it where 

practicable, while using marine resources sustainably. This fits well with the UK’s vision 

of ‘clean, healthy, safe, productive and biologically diverse oceans and seas’. The 

MSFD sets out 11 high level Descriptors of Good Environmental Status which cover all 

the key aspects of the marine ecosystem and all the main human pressures on them. 

1.1.7 The OFTO Process 

Due to European legislation, it is not permissible for a developer to hold both a 

generation and transmission licence. The consequence of this is that a wind farm 

owner cannot retain operational control of any transmission infrastructure. It is, 

however, permissible for the wind farm owner to construct and install transmission 

infrastructure assets and transfer these to an OFTO prior to operation. MORL, through 

an SPV, may choose a process known as the OFTO ‘generator build’ option which 

involves the generator constructing the transmission infrastructure before transfering 

all relevant agreements, wayleaves and consents to the OFTO prior to operation. The 

other option is an OFTO–build strategy where agreements, wayleaves and consents 

will be transferred to the OFTO prior to construction of the transmission assets. At the 

present time it is MORL’s intention to proceed by way of the ‘generator build’ option. 

The OFTO infrastructure will include offshore substations, offshore export cables, 

landing points, the onshore substation and any onshore export cables required to 

reach the onshore substation. 

An OFTO will be appointed through a tendering process, run periodically and 

managed by OFGEM. This process will require MORL to submit all applicable data, 

studies and consents into a ‘data room’ for potential OFTOs to review and base their 

tender upon. 

http://ec.europa.eu/environment/nature/nature_conservation/eu_nature_legislation/habitats_directive/index_en.htm
http://www.scotland.gov.uk/Topics/Environment/Wildlife-Habitats/16330/4827
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MORL is currently acting as an ‘interim OFTO’ and will seek to agree with National Grid 

a Grid Connection Agreement which will determine the location of the Interface Point 

where the WDA electrical transmission infrastructure physically connects to the 

onshore electricity transmission system infrastructure. MORL will carry out all relevant 

onshore and offshore surveys, in order to support the EIA for the WDA electrical 

transmission infrastructure and will obtain the relevant consents and licences for the 

OFTO infrastructure. 

1.2 Project Description 

This section provides a high level description of the proposed development based on 

information available at the time of writing. It should be noted that the wind farm 

design process is at an early stage, and therefore many of the detailed parameters of 

the project are yet to be determined.  

1.2.1 Objectives of the Development  

The UK Government’s primary target is to achieve 15% of energy consumption from 

renewable sources by 2020 (as required by the 2009 EU Renewable Energy Directive) 

(DECC, 2009a). The UK Renewable Energy Strategy highlights that in order to best 

achieve this target around 30 per cent of electricty will require to be generated from 

renewables by 2020. By 2030 the EU will require to achieve at least 27% of energy 

consumption from renewable sources (European Commission, 2014).  Development of 

the WDA would offset the emission of greenhouse gases, in line with the UK’s 

commitments under the Kyoto Protocol. It is estimated that the WDA could produce 

enough power for approximately 462,900 UK households. 

1.2.2 Site Location 

The WDA is located in the north-east of Scotland, 22.5 km from the Caithness coast on 

the Smith Bank in the Moray Firth. The area measures approximately 225 km2 (See 

Figure 1.1-2 above). The water depths in the WDA vary between approximately  

35-54 m. 

1.2.3 Site Selection  

The MORL Zone was identified along with eight other zones by TCE using their strategic 

management system MaRS (Marine Resource System). “MaRS is a decision support tool 

which interrogates third party data sets using GIS technology to identify potential areas 

for sectoral development. The tool produces three key outputs: site suitability for 

potential business activity, the sustainability value of that activity and financial analysis 

of the potential revenue to the business which will enable long term informed decision-

making for marine development” (The Crown Estate, 2010).  

  



Moray Offshore Renewables Limited 

Western Development Area Offshore Wind Farm Infrastructure Scoping Report 

25 

In order to identify development areas within the MORL Zone, MORL undertook a zonal 

constraints assessment process: this included an assessment of the known spatial 

constraints to wind turbine development associated with engineering properties of the 

area and physical, biological and human environmental constraints. All information 

used in the assessment was obtained from public sources.  

With regards to wind farm development, the zone wide constraints were determined 

to be the following: 

 Presence of marine mammals throughout the MORL Zone; 

 Presence of seabirds throughout the MORL Zone; 

 Potential interference to military and civilian aviation radar; 

 Existing oil and gas infrastructure; 

 Although levels of navigation were low through the MORL Zone, there was 

potential for interference to navigation through the Zone area; and 

 Potential interference to commercial fisheries. It was not possible using 

available data to identify “hot spots” of fisheries activity within the MORL Zone. 

The shallowest water depths in the MORL Zone are within the WDA. However, of the 

entire MORL Zone, the WDA was considered to have more significant spatial 

constraints to wind farm development. These constraints included: 

 Presence of a large section of the Ministry of Defence Practice Area (D807), at 

which time, an objection to turbine development was received from the 

Defence Estates because of the potential interference to aircraft training 

activities; 

 Potential for development of the Polly Well within the Beatrice Oil Field; 

 Potential interference to helicopter access within 6 nm of the existing oil 

platforms in the north-west of the MORL Zone; 

 Potential interference to the navigation access route to the existing oil platforms 

in the north-west of the MORL Zone; and 

 Closer proximity to the Moray Firth and Dornoch Firth & Morrich More SACs, 

compared to the eastern section of the MORL Zone. 

For these reasons it was decided to develop the MORL EDA ahead of the WDA. Since 

the initial spatial analysis exercise and the grant of the consents for the MORL EDA, 

MORL has conducted a review of the development constraints for the MORL Zone. This 

review has identified that a number of key spatial constraints have since been 

removed or are currently programmed to be removed. As such the WDA now has 

greater potential for development.  

The changes in constraints include the removal of Ministry of Defence Practicce Area 

(D807) and the planned decommissioning of the Beatrice Oil Field and Jacky Platform 

referred to above. Decommissioning of the existing oil infrastructure will remove 

constraints associated with the physical infrastructure, the required helicopter 

approach restrictions and associated navigational traffic to the site. MORL 

understands through discussions with Talisman Energy in April 2016 that 

decommissioning of the Beatrice Oil Field is currently anticipated to commence in 

2017 and complete in 2021. It is also understood  from Ithaca Energy that preparatory 

works for decommissioning of the Jacky Platform may commence in the summer of  
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2016 with removal of the platform expected to take place in 2017 subject to receiving 

DECC consent. In addition, MORL’s understanding of both the potential effects of the 

development of offshore wind farms on the marine environment, including marine 

mammals, and assessment methodologies has advanced significantly since 2010. 

Due to fewer development constraints now affecting the WDA together with the 

technical and economic advantages associated with shallower water depths MORL 

has determined that the remainder of the MORL Zone can be brought forward in this 

Scoping Report for the WDA. 

1.2.4 Description of the Development  

1.2.4.1 Design Envelope Approach 

A Project Design Statement which outlines the proposed infrastructure, and the 

construction, operation and decommissioning methods can assist the EIA process. In 

the case of offshore wind developments of the proposed scale of the WDA, the 

developer must apply for consents several years in advance of commencing the 

construction process. At this stage much of the infrastructure (e.g. the larger turbines) 

are still at the concept stage and will not be ready until closer to construction. 

Detailed engineering will be stepped up once consents are awarded. This is because 

of the costs associated with the detailed engineering process and particularly 

because it allows for further development and trialling of novel techniques and 

methods which are currently emerging allowing developers to take advantage of this 

progress. Therefore, it is intended that the application for consents will set out a series 

of maximum extents for which the significant effects are established.   This is known as 

a ‘Design Envelope’.   The Design Envelope therefore describes the maximum extent 

of the project which is to be assessed in the EIA.  The detailed design of the project 

can then vary within this 'envelope' without rendering the Environmental Statement 

inadequate.  

The concept engineering for the WDA is ongoing, however, the range of concepts 

suitable for the infrastructure, and construction and operation methodologies have 

been identified to inform this Scoping Report.  The Design Envelope under 

consideration for the WDA is explained in this section.  

The realistic worst case scenario based on the options within the Design Envelope will 

be assessed in the EIA. Experience gained from the MORL EDA EIA process together 

with expert judgement has informed the identification of effects for this Scoping 

Report. The responses to this Scoping Report will inform the selection of the realistic 

worst case scenario for assessment in the WDA EIA. 
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1.2.4.2 Indicative Programme 

An indicative timeline for development of the WDA is provided in Figure 1.2-1 below. 

The Scottish Government has set an objective for Section 36 consent applications to 

be determined within a 9 month period unless a public inquiry is held. Therefore, the 

award of consents would be anticipated for 2018. The date for commencement of 

construction, the number of construction phases and the corresponding final 

commissioning dates of the development will be dependent on the CfD process. The 

dates in the indicative programme below are based on assumptions in relation to the 

CfD process and are therefore subject to change. It is anticipated that a phased 

installation process would begin in 2022 and therefore first generation is anticipated in 

2024.  

Project definition of the MORL EDA project(s) and construction thereafter will follow on 

the award of any CfD(s) for the MORL EDA. It is anticipated that development of the 

WDA proposal and applications will coincide with MORL EDA construction. See Section 

1.1.5 above for further information on the MORL Zone strategy.



Moray Offshore Renewables Limited 

Western Development Area Offshore Wind Farm Infrastructure Scoping Report  

 
28 

 

Figure 1.2-1 WDA Indicative Programme 
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1.2.4.3 Offshore Wind Turbines 

Table 1.2-1 provides a summary of the indicative wind turbine parameters proposed 

at this early stage of the development phase. 

Table 1.2-1 Indicative Wind Turbine Parameters 

Indicative Parameter Parameter Range 

Indicative Capacity (MW) Up to 750 MW 

Indicative Number of Turbines Up to 90 

Turbine Rating (MW) 8 – 15 

Hub Height Range (m HAT) 97 – 147 

Maximum Rotor Diameter (m) 250 

Maximum Tip Height (m HAT) 272 

Minimum Air Draft Range (m HAT) 22 

Minimum Downwind Spacing (m) 1,200 

Minimum Crosswind Spacing (m) 1,050 

Layout Concept The wind turbine layout will have some form of 

regularity in plan (i.e. Grid or Diamond patterns) 

with the exception of the wind turbines around 

the perimeter which could have a smaller 

spacing compared to the ones within the wind 

farm array. It should be noted that there may be 

empty spaces within the layout pattern. 

It should be noted that as per the indicative programme in Section 1.2.4.2 above 

construction of the WDA is anticipated to commence in 2022 at the earliest. 

Parameters within the design envelope will reflect likely technological advancement 

within this timeframe. Further detail on the range of wind turbine parameters to be 

constructed will be provided in the Environmental Statement. 

1.2.4.4 Offshore Wind Farm Infrastructure  

Foundations and Substructures  

This section includes information on the foundations and substructures for the wind 

turbines and meteorological masts (if required). Table 1.2-2 below provides a summary 

of the indicative parameters proposed at this early stage of the development phase 

for foundations and substructures. 
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Table 1.2-2 Indicative Foundation and Substructure Parameters 

Infrastructure Type Indicative Parameter Maximum Parameter 

Gravity Base Structures Maximum Base Diameter (m) 81 

Steel Lattice Jacket (with Pin 

Piles) 

Maximum Number of Legs 4 

Maximum Width (m) 60 

Maximum Number of Piles per 

Foundation 

4 

Maximum Diameter of Pile (m) 4 

Steel Lattice Jacket (with 

Suction Caissons) 

Maximum Diameter (m) 65 

Suction Caisson Maximum Diameter (m) 25 

Monopile Maximum Diameter of Pile (m) 12 

The overriding factors influencing the choice of foundation and support structure for a 

specific project are the type of wind turbine to be used, nature of ground conditions 

in the area and water depth. Studies of the WDA ground conditions were carried out 

by Osiris in 2010 and Fugro in 2012.  

Investigation on ground conditions in the MORL EDA have been undertaken in greater 

detail with detailed geophysical and geotechnical survey campaigns in 2010, 2014 

and 2015.  

Based on the known physical properties within the MORL Zone and the inherent 

uncertainty with the seabed properties a range of foundations and substructures are 

being considered for the WDA. These include the following: 

 Three or four legged steel lattice jacket structure with pin piles; 

 Three or four legged steel lattice jacket structure with suction caissons; 

 Gravity Base Structures (GBS);  

 Suction caisson; and 

 Monopile. 

At this scoping stage, MORL is not excluding any particular foundation type due to 

changing economic and technological circumstances that may prove one or another 

technology more appropriate nearer the time of construction. 

Turbine support structures will include access facilities and appropriate lighting and 

marking for surface navigation. Options for the configuration of the support structures, 

and details of their potential environmental impacts, will be included in the ES. 
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Steel Jacket Structure  

Jackets are steel structures with three or four legs, each of which is fixed to the seabed 

using a steel “pin” pile or use of a suction caisson. Jacket structures can assume 

different configurations with sub–concepts including braced monopods, tripod 

structures and three or four-legged lattice structures. Pin piles are generally expected 

to be driven but drilling may be required at some locations. Pin pile diameters would 

vary depending on specific design but are expected to be up to 4 m in diameter. It is 

possible that suction caisson foundations could be used at the base of the jacket 

instead of the pin piles. These would be of a greater diameter, possibly up to 15 m. 

Scour protection (e.g. scour mats or rock) may be used around each leg. Corrosion 

protection will be required for the steel structures, both above and below water level. 

This is likely to take the form of cathodic protection and / or protection coatings for 

the submerged areas, and protective coating for areas above the water line.  

Gravity Base Structure 

The generic GBS is composed of one or more hollow concrete base, which are filled 

with ballast for stability, and either a concrete or steel structure on top. The GBS may 

have a steel “skirt” which penetrates the seabed. The maximum base diameter of the 

structure is anticipated to be 81 m. The concept may require the preparation of the 

seabed with the installation of a flat gravel bed to provide a stable foundation for the 

GBS. Depending on the seabed soil conditions an area of seabed may require to be 

dredged prior to the installation of the gravel bed. If dredging is required it is expected 

that the area of seabed which is excavated will be greater than the final area of the 

laid gravel bed. In some cases, grouting injected under the GBS or rubber friction 

enhancing mats may be a suitable alternative to the gravel bed foundation. The 

placing of scour protection around the concrete base (graded rock placement, 

concrete mattress or scour mats) is likely. As with a steel jacket or monopile, corrosion 

protection will be required for any steel work (including boat landings and ladders) of 

the substructure. This is likely to take the form of cathodic protection and / or protective 

coatings for the submerged areas, and protective coating for areas above the water 

line.  

Suction Caisson  

This concept has had limited use to date in the offshore wind industry but has been 

used extensively in oil and gas as alternatives to piles at the base of jackets. The 

concept consists of a steel cylindrical skirt or skirts up to an anticipated diameter of 

25 m which penetrate into the seabed. Corrosion protection will be required for this 

substructure. This is likely to take the form of cathodic protection and / or protective 

coatings for the submerged areas, and protective coating for areas above the water 

line.  
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Monopile  

This concept is the most commonly used solution on operational wind farm 

developments to date in water depths typically ranging up to 35 m, but technology 

evolution is making possible its use in deeper waters. The structure consists of a steel 

cylindrical pile with an anticipated maximum diameter of 12 m. Conical transitions are 

occasionally used to reduce the diameter of the structure at the top of the foundation. 

Corrosion protection will be required for this substructure. This is likely to take the form 

of cathodic protection and / or protective coatings for the submerged areas, and 

protective coating for areas above the water line.  

Scour Protection 

The substructure and foundation concept as well as the environmental conditions 

(current and waves) determines the type and extent of scour protection required, and 

typically a ‘scour allowance’ is specified during the design phase.  

Generally as foundation size increases the potential scour depth around the structure 

also increases and hence there is a greater need to protect the foundation. 

Measures to minimise the extent of scour include the installation of rock armour on the 

seabed around foundations or the gravel bed in the case of a GBS foundation Such a 

method has been commonly used in the North Sea, including the MORL EDA Offshore 

Meterological Mast. This involves the placement of carefully specified graded rock to 

act as a scour protection blanket.  

The suitability of installing rock armour or mattresses for cable protection especially 

around turbine bases will be assessed based on seabed sediment information and 

using the seabed current data across the WDA. 

Inter-Array Cabling 

Table 1.2-3 provides a summary of the indicative parameters proposed at this early 

stage of the development phase for the network of subsea inter-array cables that will 

connect the wind turbines to the OSPs. 

Table 1.2-3 Indicative Inter-Array Cable Network Parameters 

Indicative Parameter Parameter Range 

Configuration of Strings Branched or Looped 

Voltage of Cabling (kV) 33 to 72.5 

Enrty / Exit Method from Turbine J-tube or Flexible Conduit Type Arrangement 

Target Burial Depth (m) 0 - 3 

Indicative Cable Installation Method  Ploughing, Jetting, Trenching, Rock Cutting 

Protection where Burial Unachievable Rock Placement, Concrete Mattresses, 

Propietory Steel, Plastic Ducting, Protecting 

Sleeves, Grout Bags 
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The electrical infrastructure required in order to collect the energy generated by the 

wind turbines will comprise of inter-array cabling between the turbines and any OSP(s). 

These cables are likely to be designed to operate at a voltage in the range of 33 to 

72.5 kV and may include fibre-optic communication links. All other electrical 

infrastructure required to transmit power to the onshore tranmission network will 

ultimately be owned and operated by an OFTO under the offshore tranmission 

regulatory regime. These further aspects of the electrical infrastructure, including 

onshore electrical infrastructure, will be covered by a separate WDA Transmission 

Infrastructure Scoping Report. 

At this stage it is anticipated that the subsea inter-array cables will be buried to a target 

depth of up to 3 m other than close to turbine and substation foundations and areas 

where ground conditions make it impracticable. The actual design depth of burial will 

be addressed in the concept development and defined in the Front End Engineering 

Design (FEED), based on a number of factors, including seabed conditions, potential 

environmental effects, fishing and other activities e.g. dropped object risk assessments 

etc. 

1.2.4.5 Offshore Transmission Infrastructure  

As mentioned above, the purpose and functions of the offshore and onshore 

transmission infrastructure associated with the WDA will be detailed in a separate WDA 

Transmission Infrastructure Scoping Report. The following sections aim only to provide 

stakeholders with an overview of the entire offshore wind farm development as it 

would exist in operation.  

Electrical Infrastructure 

The project will require electrical transmission infrastructure for transferring the energy 

generated by the wind turbines into the wider electrical transmission system. The 

transmission owner in the project area is Scottish Hydro Electric Transmission (SHE-T), 

however MORL’s connection agreement will be with National Grid. MORL may adopt 

a generator build approach, whereby the transmission assets associated with the wind 

farm are developed and constructed by MORL on behalf of the OFTO and later 

transferred to the ownership of the OFTO. See Section 1.1.7 above for further detail. 

The EIA associated with the offshore transmission infrastructure will be subject to a 

separate Scoping Report and potentially a separate EIA and ES. However, a 

description of the infrastructure that is likely to be required is provided below. 

The electrical infrastructure required will comprise the following: 

 OSPs: one or more platforms, located within the Project area housing 

substations which will form the interface between the inter-turbine cables and 

the offshore export cable transmission system. These typically incorporate step-

up transformers and associated equipment for the purpose of increasing the 

system voltage for transportation of power down the Offshore Export Cable 

Transmission System. The Offshore Substation Platforms are likely to be high 

voltage alternating current (HVAC) stepping up the inter-array voltage in the 

range 33 – 72,5 kV to the export cable voltage in the range of 132 - 400kV. High 

voltage direct current (HVDC) offshore substations may be used depending on 

overall wind farm capacity and length of export cable route, to step up the 

voltage and to convert to DC the energy collected by the inter-array cables; 
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 Offshore Export Cable Transmission System: one or more submarine export 

cable circuits between the offshore platforms and the landfall point, which are 

used to transmit the energy generated by the wind turbines to the shore. The 

export cable circuits are likely to be high HVAC and use a voltage in the range 

of 132 - 400kV. HVDC may be used depending on overall wind farm capacity 

and length of export cable route. The cable circuits may include fibre optic 

communication links, either embedded within the power cables or as separate 

cables; 

 Cable Landfall: The point at which the submarine cables are physically brought 

ashore. The method of achieving this will be subject to further assessment once 

the landfall site has been identified; 

 Onshore Export Cable Transmission System: a number of underground cable 

circuits which transmit the energy generated by the wind turbines from the 

landfall point to the onshore substation. The cable circuits may include fibre 

optic communication links, either embedded within the power cables or as 

separate cables running alongside the power cables; 

 Onshore Substation: the substation collecting the power transmitted from the 

offshore and onshore export cable circuits and adapting it to the required 

conditions of the Transmission System Connection point (i.e. voltage level and 

HVAC or HVDC conversion). A number of cables are likely to connect the 

onshore substation to the Transmission System Interface Point. Should HVDC be 

selected an onshore convertor substation will be required; and 

 Transmission System Interface Point: the interface with SHE-T’s transmission 

network and the wider transmission system operated by National Grid. 

The design of the electrical infrastructure is at an early stage. In order to provide the 

required level of detail on the development that will be required for the EIA, options 

are currently being considered by MORL for the following key components: 

 Type, number and location of turbines; 

 Number and location of offshore substation platforms; 

 Subsea cabling specification (AC or DC, voltage levels e.g. 33kV / 66kV / 132 kV 

/ 220kV / 400 kV); 

 Inter-array cabling characteristics; 

 Number and route of subsea export cables; 

 Location of cable landfall site; 

 Offshore export routes between the OSP(s) and the landfall point, and the 

onshore export cable route and the onshore substation; and 

 Location of transmission system connection point and onshore substation. 

Cable Landfall 

The choice of sites for the cable landfall will be subject to investigation and assessment 

and will be guided by the identification of an onshore substation location which will 

be dependent upon the grid connection offer from National Grid. All potential options 

will be considered in terms of technical, environmental and commercial terms before 

a final decision is made. 
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1.2.4.6 Meterological Mast(s) and Other Monitoring Equipment 

Meteorological masts are used to measure the meteorological characteristics of the 

area. Meterological data currently available for the WDA is limited. MORL has been 

gathering wind resource data from a meteorological mast installed in the MORL EDA 

(See Figure 1.1-2 above). This data has fed into the detailed design of the MORL EDA, 

however, it also gives MORL an indication of the likely wind resource on the MORL 

WDA. MORL has also been collecting wind data from the following sources:  

 Fixed Lidar on the Jacky Platform; 

 An Onshore Meteorological Mast situated in Lybster;  

 A fixed Offshore Meteorological Mast in the MORL EDA; and 

 Numerical weather predictions. 

As part of the WDA further meteorological measurement devices are likely to be used. 

The devices to be deployed may include the following: 

 Fixed Offshore Meteorological Mast(s); 

 Onshore Meteorological Mast located close to the shoreline;  

 A LiDAR system on a fixed platform; and 

 Floating LiDAR system.  

Depending on the development of new measurement techniques other devices may 

include a Floating Meteorological Mast.  

The exact locations of all the instrumentation have yet to be decided. Similarly, the 

foundation and substructure is yet to be determined. 

The required consents and licences will be sought for all proposed meteorological and 

oceanographic equipment that may need to be installed throughout the 

development process. 

1.2.4.7 Wind Farm Construction  

Environmental Management  

Prior to construction, a comprehensive Environmental Management Plan (EMP) will be 

developed in consultation with statutory consultees and any other stakeholders as 

advised by MS-LOT, with a suite of complementary management plans corresponding 

to different aspects of the construction activity. The EMP will form part of the Project 

Procedures with which all contractors will be required to comply. The documents, 

which will be tailored specifically to ensure compliance with the consent conditions 

for the project and current environmental best practice, will include the following: 

 Monitoring Protocol (as per statutory consents);  

 Incident Reporting and Non Conformance Procedure; 

 Emergency Response Plan; 

 Collision Risk Management Plan; 
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 Marine Pollution Contingency Plan; 

 Dropped Objects and Materials Recovery Plan; 

 Archaeological Plan; 

 Noise, Dust and Vibration Management Plan; and 

 Waste Management Plan. 

Construction 

Construction of the WDA is anticipated at this stage to occur between 2022 and 2024. 

See Section 1.2.4.2 above for an indicative programme.  

Only limited information is available at present on the nature of the construction 

process, since the major parameters of the development have not yet been defined 

in detail. Key aspects in defining the construction methodologies (and therefore the 

likely construction activities) will be based on the following: 

 Port(s) used as a base for the construction phase; and 

 Vessels to be used for the offshore construction works. 

Decisions on these will also be influenced by the nature of the foundations / 

substructures to be used, which will be addressed during the EIA phase. More detail 

on the options for ports and vessels will be provided in the ES. However, for the purpose 

of this document, it can be assumed that the principal stages of manufacturing and 

transporting the various wind farm components to site within the WDA are likely to be 

as follows: 

 Manufacture of components (including foundations, towers, nacelles, blades, 

gearbox, generators etc, as well as electrical components); 

 Transport of components to the area; 

 Storage and assembly of components as required at the port location(s) 

chosen as the construction base; 

 Marine transportation of components to site of installation; and 

 Moving construction vessels to the installation site. 

It can be assumed that the key stages associated with the installation of the wind farm 

are likely to be as follows: 

 Pre-construction site investigation (i.e. Cone Penetration Test (CPT) / boreholes); 

 Detailed pre-construction geophysical surveys; 

 Detailed unexploded ordnance surveys;  

 Foundation installation and associated site preparation; 

 Disposal, if necessary, of any spoil excavated during installation; 

 Inter-array cabling installation and associated site preparations; and  

 Installation of tower, nacelle, hub and blades.  
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Works associated with the OFTO are likely to include: 

 Installation of OSP(s); 

 Offshore export cable circuit(s) installation; and 

 Construction of the required onshore electrical infrastructure (such as 

underground terrestrial cable circuits and substations) to link the development 

to the National Grid transmission system, and associated traffic). 

Dredging may be required on-site for installation of foundations. The nature and 

volume would be site specific and will be finally determined through further ground 

investigation. MORL will explore the possibility of disposing dredged material on-site or 

alternatively at an appropriate licensed disposal site. MORL would also look to re-use 

any material within the installation process e.g. scour protection or ballast material.  

Prior to installation it is likely that MORL will have to undertake an exercise to clear 

boulders from some areas of the worksite. This may be required for turbine or 

foundation installation and for the laying and burial of inter-array cabling. Should 

boulders be present within areas in which inter-array cable will be installed then it is 

anticipated that a towed plough device will be used to clear the affected area of 

seabed. The boulder clearance plough will re-distribute any boulders that it 

encounters leaving a clear path for the subsequent cable lay and burial activities. In 

areas of erratic boulders a grab device may be be used to pick up individual boulders 

and to re-distribute them to a suitable location within the local vicinity clear of the 

worksite. It is likely that prior to installation un-exploded ordnance (UXO) identification 

and removal will be required on-site. This may be required for turbine or foundation 

installation and laying of inter-array cabling. Further detailed pre-construction ground 

investigation will be undertaken by MORL in order to identify areas where UXOs are 

present on-site. 

It should be noted that construction compounds and storage facilities are likely to be 

required at the ports used as the construction base(s). In addition, construction 

compounds, laydown areas and access / haulage tracks are likely to be required for 

the construction of any onshore electrical infrastructure. 

It is likely that the installation of cables between wind turbines within the array and from 

the wind farm to the shore will be performed from floating or submerged craft. The 

applicability / suitability of burying the cables will be assessed using a detailed 

trenching review and burial protection index study.  

1.2.4.8 Wind Farm Operation and Maintenance  

Access to Sites 

Operation and maintenance of the offshore wind farm(s) will continue 24 hours per 

day; 365 days per year, and therefore the development will require access to the site 

at any time.  

Lighting and Marking 

The lighting and marking of the wind farm will be agreed with MS-LOT in consultation 

with the Northern Lighthouse Board, the Maritime and Coastguard Agency (MCA), the 

Civil Aviation Authority (CAA) and the Ministry of Defence (MOD).  

The positions of the wind turbines, subsea cables and ancillary structures will be 

conveyed to the UK Hydrographic Office (UKHO) so that they can be incorporated 

into Admiralty Charts and the Notice to Mariners procedures. 
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Wind Farm Control 

Once commissioned, the wind farm(s) will operate automatically with each turbine 

operating independently of the others. The operation and control of the wind farm(s) 

will be assessed by a Supervisory Control and Data Acquisition (SCADA) system, 

installed at each turbine and at the onshore control base. The SCADA system will 

enable the remote control of individual turbines or the wind farm in general, as well as 

information transfer, storage and the shutdown of any wind turbine in emergency 

circumstances.  

Environmental Management  

The wind farm will be designed, constructed and operated to a high standard, 

incorporating the appropriate levels of environmental control. Effective and 

environmentally aware management will minimise the effect of the development on 

the local environment throughout the lifetime of the wind farm. 

MORL will require the main contractors responsible for construction, operation and 

decommissioning of the wind farm to operate an Environmental Management System 

in accordance with ISO 14001 and the appropriate ‘best practice’ guidelines will be 

in place at the time of decommissioning. 

Wind Farm Inspection and Maintenance 

The wind farm will be serviced and maintained throughout its life (approximately 50 

years with repowering) from a local port. Maintenance of a wind farm is normally 

separated in to three categories: 

 Periodic overhauls; 

 Scheduled maintenance; and 

 Unscheduled maintenance.  

Periodic Overhauls 

These will be carried out in accordance with the turbine manufacturer’s warranty. They 

are planned for execution in periods of the year with the best conditions, preferably in 

the summer. 

They are carried out according to the supplier’s specifications and typically include 

function and safety tests, visual inspections, analysis of oil samples, change of filters, 

lubrication, check of bolts, replacement of brake pads, oil change for the gear box or 

hydraulic systems, etc.  

Scheduled Maintenance  

This applies primarily to inspections and work on wear parts susceptible to failure or 

deterioration in between the periodic overhauls. A scheduled inspection of each 

turbine is likely to occur every 6 -12 months. Tasks will typically include inspection on 

faults and minor fault rectification. 

Scheduled maintenance will be performed using small personnel craft operated from 

the local harbour. 

Inspections of support structures and subsea cables will be performed on a regular 

basis as will ad-hoc visits for surveillance purposes. 
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Unscheduled Maintenance 

This applies to any sudden defects. The scope of such maintenance would range from 

small defects to complete failure or breakdown of main components. Such 

maintenance would require the intervention of vessels similar to those involved with 

the construction of the wind farm. 

1.2.4.9 Wind Farm Decommissioning  

The TCE Scotland lease for the WDA will be for 50 years, with the design life of the 

turbines and other components of the wind farm being of a similar order when 

repowering is considered. Decommissioning requirements are set out in the Energy Act 

2004 and will influence all stages of design of the wind farm.  This will be a key 

requirement under TCE Scotland lease agreement. Decommissioning will be 

addressed in the ES. 

The wind turbines, cables and foundations / substructures will be decommissioned 

following the end of their operational life. The extent of decommissioning is dependent 

on the type of foundations / substructures adopted, and options will be assessed in 

conjunction with the design of the development in the ES. 

A decommissioning programme will be produced prior to construction. This will be 

developed using best practice guidance, including DECC guidance (DECC, 2011a) 

under the Energy Act 2004 or any applicable guidance which succeeds it. 

1.2.4.10 Ports and Harbours 

Ports and or harbours will be required during both construction phases and operation 

and maintenance phases of the project. During the construction phase, deepwater 

ports with facilities for pre-assembly (e.g. site office, laydown areas, warehouses etc) 

will be required. The ports or harbours used during the operation and maintenance 

phase are likely to be smaller than that used during construction with deepwater ports 

required for major corrective work. MORL will identify and agree which ports and 

harbours will be used during the lifetime of the development phase prior to 

construction. 

During the wind turbine commissioning period, as part of the contruction phase and 

to supplement the access with crew transfer vessels, an offshore floating base (flotel 

vessel) may be positioned within the site. This will provide accommodation for 

personnel and a mobile base from which smaller crafts (crew transfer vessels or similar) 

will be launched to approach the different turbine locations.  

During the operation and maintenance phase, different means of access can be used 

from the O&M port, including crew transfer vessels, helicopters or a floating base for 

personnel (flotel vessel) positioned within the site. 

The port may also take the role of marine coordination and base for issuing of permits 

to work during the construction phase. 

1.3 Environmental Impact Assessment Methodology 

1.3.1 The EIA Stages 

The requirements for EIA are discussed in Section 1.1.6.4 above. The following section 

provides a high-level description of the EIA stages and process. Detailed discussions 

will be had with MS-LOT and stakeholders on the assessment methods to be used 

during the preparation of the EIA.  
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1.3.1.1 Screening 

A screening assessment is used to determine whether EIA is necessary. Installations for 

the harnessing of wind power for energy production (wind farms) are Annex II 

development within the meaning of the EIA Directive. It is therefore common practice 

to undertake EIA for offshore wind farm developments of greater than 50 MW and for 

this reason, there was no need for MORL to carry out the screening stage of the EIA 

process. 

1.3.1.2 Scoping 

Where a development is required to undergo EIA, then the developer may request a 

Scoping Opinion from the consenting authorities which will assist in the identification of 

environmental issues and likely significant effects to be considered, as well as 

discussing methods of impact assessment. This Scoping Report is intended to support 

the authorities in providing their advice.  

1.3.1.3 Environmental Impact Assessment 

EIA is a process that identifies the aspects of the environment likely to be significantly 

affected by aproject, and which describes the likely significant environmental effects 

of the project. It also identifies the methodologies employed to assess the main effects 

that the project is likely to have on the environment both on its own and cumulatively 

with other projects. EIA also involves consideration and description of the measures 

envisaged to prevent, reduce and offset any significant adverse effects on the 

environment and a summary of the residual effects of the development after 

mitigation. The assessment covers the full life cycle of the development, from pre-

construction to decommissioning. 

The information resulting from the EIA process is presented in an Environmental 

Statement so that a decision maker has full information on the likely significant 

environmental effects of a proposed development, at the time that the decision on 

whether to grant consent is made. 

1.3.2 Environmental Impact Assessment Process 

1.3.2.1 Baseline Data Gathering 

Baseline data will be gathered using a combination of: 

 Desk-based research; 

 Existing survey data; and 

 Site specific surveys and studies. 

The scope of any site specific surveys and studies will be influenced by the desk-based 

and existing survey data information available and the opinions of the consenting 

authorities and other relevant stakeholders.  

1.3.2.2 Scope of the EIA 

The effects to be assessed will be determined through the responses to the scoping 

request, which this Scoping Report supports.  
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1.3.2.3 EIA Method 

The likely significance of the environmental effects identified, both before and after 

mitigation, will be assessed using a standard approach. The details of the approach 

will be tailored to the specific characteristics of individual disciplines, following 

discussion with relevant specialists and the consenting authority.  

The significance of an effect is based on an initial two phased approach to determine 

(i) the magnitude of the likely effects and (ii) the sensitivity of the receptor. The criteria 

used to classify both effect magnitude and receptor sensitivity will be substantially 

guided by current receptor specific guidance documents and best practice.  

Effects include direct effects and any indirect, secondary, cumulative, short, medium 

and long term, permanent and temporary, positive and negative effects of the 

development, resulting from: 

 The existence of the development;  

 The use of natural resources; and  

 The emission of pollutants, the creation of nuisances and the elimination of 

waste.  

The ES will also describe the forecasting methods used to assess the effects on the 

environment.  

1.3.2.4 Mitigation and Residual Effects  

Where likely significant adverse effects are identified, mitigation measures will be 

considered to reduce the level of significance. The effect of the mitigation will be 

tested and the significance of residual effects will be determined. 

1.3.2.5 EIA Linkages 

The discipline specific assessments will consider the inter–relationships between the 

aspects of the environment that are likely to be affected by the construction, 

operation and decommissioning of the WDA proposals. 

The consideration of inter–relationships is required under the EIA Directive, which states 

that an ES should include:  

“An assessment of the aspects of the environment likely to be significantly affected by 

the proposed Project, including, in particular, population, fauna, flora, soil, water, air, 

climatic factors, material assets, including the architectural and archaeological 

heritage, landscape and the inter–relationship between the above factors.”  
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These inter–relationships are explained further in Table 1.3-1 below. 

Table 1.3-1 Example of inter-linkages within the EIA 
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Physical Processes  √ √   √   √   

Benthic Ecology √  √ √ √ √ √     

Fish and Shellfish 

Ecology 
√ √  √ √ √      

Marine Mammals  √ √   √ √   √  

Ornithology  √ √   √ √     

Commercial Fisheries √ √ √ √ √  √   √  

Shipping and 

Navigation 
 √  √ √ √   √ √ √ 

Seascape, Landscape 

and Visual Receptors 
        √ √  

Archaeology and 

Cultural Heritage 
√      √ √  √  

Socio-Economics    √ √ √ √ √    

Other Human Activities       √     

Inter–relationships will be considered within each relevant ES chapter and will be 

identified once the scope of the assessment is clarified.  

1.3.2.6 Cumulative EIA Methodology 

There is also a requirement to consider cumulative effects as part of the EIA process. 

Projects to be included in such an assessment will include existing projects, consented 

projects, those currently in the planning system and (where adequate information is 

available) other relevant future projects not yet in a consenting process, with potential 

to affect the same sensitive receptors as the WDA proposals. 

There is no single statutory definition of what a cumulative effect is; however guidance 

is provided as to how the term should be defined. European Commission Guidelines 

for the Assessment of Indirect and Cumulative Impacts as well as Impact Interactions 

(European Commission, 1999) provides the following definition of cumulative effects: 
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“impacts that result from incremental changes caused by other past, present or 

reasonably foreseeable actions together with the Project. For example: 

 Incremental noise from a number of separate developments; 

 Combined effect of individual effects, e.g. noise, dust and visual, from one 

development on a particular receptor; and 

 Several developments with insignificant effects individually but which together 

have a cumulative effect”. 

Additionally, the EC guidance refers to ‘impact interactions’ which themselves can 

combine to create a cumulative effect, defined as follows: 

Impact interactions are “the reactions between impacts whether between the 

impacts of just one project or between the impacts of other projects in the area”. 

Examples of this are: 

 A chemical plant producing two streams of waste that are individually 

acceptable but react together to produce highly significant levels of pollution; 

 Emissions to air from one project reacting with emissions from an existing 

development; and 

 Two major developments being constructed adjacent to one another and 

during overlapping time periods will have many interactive impacts, from visual 

impacts to construction and operational noise. 

To ensure consistency across assessments a comprehensive table of relevant 

developments and activities will be created and agreed with MS-LOT. 

Developments/activities which may be relevant include, but are not limited to: 

 Offshore wind farm infrastructure;  

 Oil infrastructure and decommissioning activities; 

 Marine energy developments;  

 Existing commercial fisheries, including aquaculture; 

 MoD operations (where known); 

 Cable and/or pipelines;  

 Aviation activities; 

 Shipping activities; 

 Port redevelopments; 

 Dredging / aggregates; and 

 Sea disposal. 

The final cumulative impact assessment methodology and projects to be included in 

the cumulative assessments will be confirmed following the Scoping Opinion response 

and discussions with relevant stakeholders and the MS-LOT. 
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The method for cumulative impact assessment will be carried out in accordance with 

the methods outlined within the Moray Firth Offshore Wind Developers Group 

(MFOWDG) discussion document ‘Moray Firth Offshore Wind Developers Group 

Cumulative Impact Assessment Discussion Document’ (MORL, 2012) unless otherwise 

agreed with MS-LOT and appropriate stakeholders. This document has been included 

as Annex 1 to this Scoping Report. 

1.3.2.7 Transboundary Effects 

Article 7 of the EIA Directive (see Section 1.1.6.4 above), requires the assessment of 

transboundary effects where a project implemented in one Member State is likely to 

have significant effects on the environment of another Member State. Given the 

location of the WDA, the potential for transboundary effects are considered to be 

unlikely and therefore are not included in this scoping report. 

If concerns are raised that there is the potential for transboundary effects, the project 

will undertake an assessment of the potential effects in line with the 1991 UN Economic 

Commission for Europe Convention on Environmental Impact Assessment in a 

Transboundary Context (the Espoo Convention) and the Guidance on the Application 

of the Environmental Impact Assessment Procedure for Large-scale Transboundary 

Projects (European Commission, 2013a). 

1.4 Stakeholder Consultation 

At the outset, when development of the MORL EDA commenced in 2010 MORL made 

a commitment to work with the organisations, individuals and communities who have 

an interest in the development of the MORL Zone whether as a result of their activities 

or their location in order to enable the development of offshore wind in the Outer 

Moray Firth to benefit from the considerable experience of the communities who live 

and work there, and to allow the project to develop with the involvement of the 

individuals and organisations affected by and interested in the development.  

MORL has established strong relationships with local stakeholders and remains 

committed to engaging with communities, organisations and individuals, to address 

any concerns they may have. This will be achieved through the various processes 

including letters, meetings, events and exhibitions, newsletters and the Moray Offshore 

Renewables website (morayoffshorerenewables.com). 

As part of the EIA, a full public consultation will be undertaken. This will involve the 

mapping of stakeholders and representative organisations and individuals who have 

a geographic or topical interest in the offshore wind farm infrastructure works and their 

impact, in order that a communications strategy can be deployed to seek views and 

comment on the proposals. 

The consultation will initially focus on the publication of this Scoping Report for the EIA; 

which will be distributed to identified stakeholders and their opinion sought within a 

defined consultation period. 
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MORL will also ensure that consultation is carried out in compliance with the Marine 

Licensing (Pre-application Consultation) (Scotland) Regulations 2013. A pre-

application publication report, will be prepared and submitted with the marine 

licence application for the WDA offshore wind farm and this will include: 

 A description of the consultation event(s); 

 A description of the information provided by MORL at the event(s); 

 Comments received by MORL at the pre-application event(s); 

 A description of amendments to be made to the marine licence application; 

 Where applicable an explanation for the approach taken where no alterations 

are proposed to be made to the marine licence application where comments 

or objections are received. 

Communications will be tailored to suit the geography of the chosen site, and activities 

during this period will include meetings with relevant stakeholder groups, local public 

exhibitions, and use of the local authority and community council frameworks to 

disseminate appropriately targeted literature to stakeholders, and to gather opinion 

on these proposals. 

Communications with these stakeholder groups will be co-ordinated by MORL 

Communications Manager, Craig Milroy. 



Moray Offshore Renewables Limited 

Western Development Area Offshore Wind Farm Infrastructure Scoping Report  

46 

 

2 Physical Environment 

2.1 Introduction  

This section presents the main characteristics of the offshore physical environment for 

the WDA. The following topics are covered: 

 Physical Processes (Including Bathymetry, Metocean and Geology, 

Sedimentary Environment and Water Quality); 

 Air Quality; and  

 Airborne Noise. 

In each topic the relevant baseline characteristics, identified potential effects from 

construction, operation and decommissioning of the WDA and the proposed 

approach for the EIA are set out. Relevant datasets and specific guidance have been 

listed where appropriate. 

2.2 Physcial Proccesses 

This section describes the Physical Processes baseline environment and potential 

effects associated with the WDA. Information on the WDA baseline characteristics 

have been derived mostly from the MORL ES 2012. The Physical Processes ES Chapter 

and Technical Appendices can be accessed via the following links – Chapter 3.1 – 3.5 

Bathymetry, Geology, Wind Climate, Hydrodynamics and Sedimentary and Coastal 

Processes and Technical Appendix 3.4 A Metocean and Coastal Processes Baseline, 

Technical Appendix 3.4 B Metocean and Coastal Processes Numerical Modelling and 

Technical Appendix 3.4 C Metocean and Coastal Processes Impact Assessment. Table 

2.2-1 below lists the proposed datasets that will inform the assessment. 

 

Table 2.2-1 Datasets for the physical processes EIA 

Dataset Coverage Date 

Bathymetry and Geological Data 

Geophysical survey (Osiris Projects) MORL Zone May –Jul 2010 

Geotechnical survey (Fugro) MORL Zone 2012 

British Geological Survey (BGS) 1:250,000 surface 

sediment maps 
UK 1984, 1987 

Regional Geology and Geomorphology Moray Firth 1990, 2005 

Metocean surveys – OBS turbidity sensors (Partrac) MORL Zone Jul 2010 – Jan 2011 

Metocean surveys – OBS turbidity sensors BOWL site 2010 

Current Data 

NOC Surge Statistics Locations  
58.167, -3.250  

58.167, -2.750 
n/a 

http://www.morayoffshorerenewables.com/Document-Library.aspx?path=environmental+statement%5cvolume+2+-+project+background+and+description+of+the+environment%5c3+description+of+the+environment+-+physical&fileid=73
http://www.morayoffshorerenewables.com/Document-Library.aspx?path=environmental+statement%5cvolume+2+-+project+background+and+description+of+the+environment%5c3+description+of+the+environment+-+physical&fileid=73
http://www.morayoffshorerenewables.com/Document-Library.aspx?path=environmental+statement%5cvolume+2+-+project+background+and+description+of+the+environment%5c3+description+of+the+environment+-+physical&fileid=73
http://www.morayoffshorerenewables.com/Document-Library.aspx?path=environmental+statement%5cvolumes+8+to+11+-+technical+appendices%5cvolume+9+-+physical+environment+technical+appendices&fileid=155
http://www.morayoffshorerenewables.com/Document-Library.aspx?path=environmental+statement%5cvolumes+8+to+11+-+technical+appendices%5cvolume+9+-+physical+environment+technical+appendices&fileid=156
http://www.morayoffshorerenewables.com/Document-Library.aspx?path=environmental+statement%5cvolumes+8+to+11+-+technical+appendices%5cvolume+9+-+physical+environment+technical+appendices&fileid=157
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Dataset Coverage Date 

AWAC data MORL Zone Jul 2010 – Jan 2011 

AWAC data BOWL site Feb – Mar 2011 

BODC Data Archive 
Regional points as 

appropriate 

As per data 

source 

Numerical tidal model MORL Zone 2012  

The Scottish Shelf Model. Part 2: Pentland Firth and 

Orkney Waters Sub-Domain 

Pentland Firth, Orkney, 

Shetland and the Moray 

Firth 

2015 

Wave Data 

Directional Wave Buoy  MORL EDA Jun 2010 - Jul 2012 

AWAC data MORL Zone 
July 2010 - Jan 

2011 

AWAC data BOWL site Feb – Mar 2011 

Directional Wave Buoy BOWL site 
Feb 2010 - Nov 

2010 

WaveNet Moray Firth wave buoy (Cefas) 57.97, -3.33 
Aug 2008 – Feb 

2014 

Jacky Platform Wave Buoy 58.183, -2.979 
Nov 2008 – Jun 

2010 

Numerical wave model MORL Zone 1980 - 2012 

Numerical wave model MORL EDA 1957 - 2013 

The Scottish Shelf Model. Part 2: Pentland Firth and 

Orkney Waters Sub-Domain 

Pentland Firth, Orkney, 

Shetland and the Moray 

Firth 

2015 

Stratification Data 

CDT sensor on MORL offshore met mast (Sea temp, 

pressure & conductivity) 

MORL Zone From Jun 2015 

Temperature and salinity data (Partrac) MORL Zone Jul 2010 – Jan 2011 

Temperature and salinity data  BOWL site 2010 - 2011 

JNCC Coastal Directory Series: Regional Report 3 

North East Scotland 

 

Cape Wrath to 

St Cyrus 
1996 

OSPAR Quality Status Report  Greater North Sea 2000 

Strategic Environmental Assessment - SEA 5 UK 2004 
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Dataset Coverage Date 

The Scottish Shelf Model. Part 2: Pentland Firth and 

Orkney Waters Sub-Domain 

Pentland Firth, Orkney, 

Shetland and the Moray 

Firth 

2015 

Sea Levels 

AWAC data MORL Zone Jul 2010 - Jan 2011 

AWAC data BOWL site Feb – Mar 2011 

Wick tide gauge Wick 1965 - present 

Admiralty Publications Moray Firth region n/a 

VORF Moray Firth region n/a 

NOC Surge water level predictions 58.167, -3.250  

58.167, -2.750 

n/a 

Wind Data 

MORL offshore met mast MORL Zone From Jun 2015 

MORL onshore met mast Lysbter From Sep 2012 

LiDAR on Jacky platform  From Jul 2011 

Numerical weather models WDA 1995 - 2016 

Wick Airport anemometer Wick From 1996 

Lossiemouth anemometer Lossiemouth 1976 - 1988 

The guidance documents to be used in the preparation of the EIA include: 

 Cefas (2004). Offshore Wind Farms: Guidance Note for Environmental 

Impact Assessment in Respect of Food and Environmental Protection Act 

(FEPA) and Coast Protection Act (CPA) Requirements: Version 2. 

 COWRIE (2009). Coastal Process Modelling for Offshore Wind Farm 

Environmental Impact Assessment: Best Practice Guidance. 

 EMEC & Xodus Aurora (2010). Consenting, EIA and HRA Guidance for Marine 

Renewable Energy Deployments in Scotland. Report commissioned for 

Marine Scotland. 

 Maritime and Coastguard Agency (MCA) (2016). Safety of Navigation: 

Offshore Renewable Energy Installations (OREIs) – Guidance on UK 

Navigational Practice, Safety and Emergency Response. MCA Guidance 

Note Marine Guidance Note (MGN)543. 
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 Office of the Deputy Prime Minister (2001). Guidance on Environmental 

Impact Assessment in Relation to Dredging Applications. 

 Surfers Against Sewage (2009). Guidance on Environmental Impact 

Assessment of Offshore Renewable Energy Development on Surfing 

Resources and Recreation. 

2.2.1 Bathymetry 

2.2.1.1 Baseline Characteristics 

The sections below provide summaries of the regional bathymetry, geology and 

sedimentary environments. Full descriptions of these environments are provided in 

MORL ES 2012; Chapter 3, subsections 3.1 - 3.5. Details of the specific WDA 

characteristics have been obtained from Osiris (2011). 

Bathymetry: Regional Context 

The WDA is located on the western flank of the Smith Bank, a morphological high point 

in the outer Moray Firth measuring, approximately, 35 km long from south-west to north-

east, and 20 km wide (225 km2). The Smith Bank is separated from the Caithness coast 

to the north by a relatively deep channel (up to approximately 75 mCD). Other 

sedimentary features smaller than the Smith Bank are also present in the central parts 

of the outer Moray Firth. The southern part of the outer Moray Firth is characterised by 

a long deep channel feature (the Southern Trench) which is up to approximately 

220 mCD. 

Official estimates of the effects of global climate change by the United Kingdom 

Climate Change Impact Programme (http://www.ukcip.org.uk/) suggest that by 2050, 

relative sea level in the Moray Firth will have risen between 0.22 and 0.35 m above 

1990 levels. This will be apparent as an increase in water depth (bathymetric depth) 

below the relevant vertical datums (e.g. lowest astronomical tide (LAT)). 

Bathymetry: WDA  

A high resolution swath bathymetry survey of the WDA was undertaken between May 

and September 2010 and is shown in Figure 2.2-1 below (Osiris, 2011). The survey 

provides 20% coverage in a coarse but regular grid. The WDA has depth ranges 

between approximately 35 m below LAT at the northern boundary with the MORL EDA, 

and a depth of 54 m below LAT at the southern limits of the WDA. The northern section 

of the WDA predominately covers a depth range of 35 to 45 m below LAT, and below 

this, a step is present where the seabed deepens from approximately 40 m to 

approximately 47 m below LAT. To the south-west of this step, the seabed is at its 

deepest, between 47 to 53 m below LAT.  

The WDA is also characterised by shallow troughs and sand ridges which range in 

height between 0.3 to 1.2 m.   

http://www.ukcip.org.uk/
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2.2.1.2 Data Gaps 

It is considered that the available data is sufficient to identify any potential effects on 

bathymetry.  

2.2.2 Metocean 

2.2.2.1 Baseline Characteristics 

Due to the proximity, the WDA is expected to have the same hydrodynamic conditions 

as the EDA, which are described in the following paragraphs. The information below 

has been obtained from MORL ES 2012 and compiled from a number of sources, 

including desk-based research, in-field measurements and coastal process modelling. 

The in-field measurements include data obtained from four AWACs in the MORL Zone 

(two of which were located within the WDA), two AWACs in the Beatrice Offshore Wind 

Farm Ltd (BOWL) site (one of which was located directly north of the WDA) and two 

wave buoys (one in the MORL EDA and the other in the BOWL site). The MORL AWAC 

data was collected for between 100 and 120 days (between July 2010 to January 

2011) and the MORL wave buoy data was collected from June 2010 until July 2012. 

Full details of the in-field campaign are available in the MORL ES 2012 (Section 3, 

subsection 3.4.3) and locations of the equipment shown in Figure 2.2-2 below.  

  



'k

! !

!

!

!

!

!

#

#

#

X

X

X

X

!

!!

!

!
"

"

"

"

"

"

E

E

460000

460000

500000

500000

540000

540000

64
00

00
0

64
00

00
0

64
40

00
0

64
40

00
0

64
80

00
0

64
80

00
0

2°0
'0"

W

3°0
'0"

W

4°0
'0"

W

58°0'0"N

0 10,000 20,000 Meters ¯

KEY
E MORL Offshore

Meteorological Mast
E MORL Onshore

Meteorological Mast
" MORL AWAC
" Beatrice AWAC
! MORL Wave Buoy
! Beatrice Wave Buoy
! Jacky Platform LiDAR
! Jacky Platform Wave Buoy
! WaveNet Wave Buoy
X Admiralty Tidal Diamond

# Wind analysis point (VORTEX)

# Wave analysis point (WAM10)
!

Wave and Current analysis
points (BODC)

!
NOC Surge Predictions
(Centroid)

k Wick Airport Weather Station
' Wick Tide Gauge

Western Development Area
Eastern Development Area

© 
AB

Pm
er,

 Al
l ri

gh
ts 

res
erv

ed
, 2

01
2

Mo
ray

 O
ffs

ho
re 

Re
ne

wa
ble

s L
td 

© 
20

16
. T

his
 do

cu
me

nt 
is t

he
 pr

op
ert

y o
f c

on
tra

cto
rs 

an
d s

ub
-co

ntr
ac

tor
s a

nd
 sh

all 
no

t b
e r

ep
rod

uc
ed

 no
r t

ran
sm

itte
d w

ith
ou

t p
rio

r w
ritt

en
 ap

pro
va

l.

REF: 8460001-PQW0010-MOR-MAP-004

Produced: RH
Reviewed: PL
Approved: SP

Moray Offshore
Renewables Ltd

Moray Offshore Renewables Ltd

Revision: B 

Figure 2.2-2
Data and Deployment Locations

Moray Firth

1:600,000Horizontal Scale:

Geodetic Parameters:  WGS84 UTM Zone 30N

A4 Chart

Date: 04/05/2016



Moray Offshore Renewables Limited 

Western Development Area Offshore Wind Farm Infrastructure Scoping Report 

53 

Tidal Regime 

In MORL ES 2012 (Section 3, subsection 3.4.3), the MORL EDA was described as being 

situated within a meso-tidal setting and characterised by a mean spring tidal range of 

just under 3 m and a maximum astronomic range (Highest Astronomical Tide (HAT) to 

LAT of approximately 4 m. Storm surges may cause short term modification to 

predicted water levels and under an extreme (1 in 50-year return period) storm surge, 

water levels may be up to 1.25 m above predicted levels. 

It is probable that relative sea levels will rise in this region during the course of the 21st 

Century and by 2100 (beyond the lifetime of the proposal) are likely to be 

approximately 0.5 to 0.8 m higher across the study area. Climate change may be 

expected to slightly increase the mean water level over the lifetime of the proposed 

development; however, the tidal range about the new mean level is not likely to be 

measurably affected. Climate change is not expected to have any effect on the local 

tidal current regime (currents are largely controlled by the corresponding tidal range) 

over the next 25 years.  

Current speeds decrease with distance into the Moray Firth. Whereas recorded 

(depth-averaged) peak spring current speeds in the MORL EDA are around 0.45 to 

0.5 m/s, peak mean spring current speeds in the WDA are around 0.3 m/s. 

Wave Climate 

The wave regime in the outer Moray Firth includes both swell waves generated 

elsewhere in the North Sea and locally generated wind waves. The wave regime in 

the outer Moray Firth is typically characterised by wind waves although longer period 

swell waves can be identified within the observational wave records collected from 

within and near to the MORL Zone. Wave roses from the available observational data 

are shown in Figure 2.2-3 below.  
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The largest waves come from the more exposed offshore sectors (from north to south-

east) and wave heights during extreme events may be 6 to 7 m during relatively 

frequent (annual) events or as much as 9 m for the 50 year return period condition. 

Waves coming from other directions within the Moray Firth are generally smaller during 

extreme events (4 to 5 m or up to 7 m, respectively) due to the relatively shorter 

distances available for wave growth.  

Even though water depths across the wind farm sites are no less than 35 m, storm 

waves sufficiently large to cause water motion at the seabed are not uncommon.  

Climate change is predicted to cause variability in the inter-annual wave climate over 

the lifetime of the proposed development; however, historical trends have shown that 

this variability may include and increase in the order of approximately 10% in mean 

storminess on decadal timescales. 

Naturally occurring stratification (measurable gradients in water density over relatively 

short distances) occurs in the study area due to seasonal heating of the water and 

vertical fronts (the oceanographic features formed by stratification in a vertical plane) 

are also observed between regions of slight freshwater influence coming from the 

Moray Firth. Previously published papers (e.g. Adams and Martin, 1986; Connor et al., 

2006) were used to characterise stratification and fronts in the Moray Firth (e.g. the 

Buchan front) including their general location and characteristics in relation to primary 

productivity. 

Applying general oceanographic theory, it is likely that the (weak) strength and 

natural position of the Buchan front in the outer Moray Firth is governed by the relative 

magnitude of tidal current flows in the adjacent inshore areas and of seasonal 

stratification in adjacent offshore areas. 

Climate change is not expected to have any effect on the range of natural variability 

in the location or strength of stratification and fronts over the lifetime of the proposed 

development. 

Wind Climate 

The wind climate for the WDA is considered to be the same as that reported for the 

MORL EDA in MORL ES 2012 (Section 3, subsection 3.3). 

MORL has collected wind data from the following sources in order characterise the 

wind climate 

 Fixed LiDAR on Jacky Platform (4 years 9 months); 

 Lybster onland meteorlogical mast (3 years 7 months); 

 MORL offshore meteorlogical mast (10 months); and 

 Hindcast numerical weather prediction for two locations in WDA (21 years). 

Frequency analysis of hindcast data shows that the most frequent wind directions are 

from the west-south-west and south-west (213.75 to 258.75 ˚N), accounting for almost 

22% of the record, and from the south-east (123.75 to 146.25 ˚N), together accounting 

for around 30% of the total record.  Over 70% of the record contains wind speeds in 

the range of 4 to 15 m/s and observed wind speeds only infrequently (<2% of the time) 

exceed 20 m/s.  During extreme events (return period of one in ten years or more), 

wind speeds might peak as high as 25 or 35 m/s.  This summary is broadly consistent 

with observations made offshore at the Jacky platform and will be validated with 

meteorlogical mast data. 
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2.2.2.2 Data Gaps 

A meteorlogical mast has been installed within the MORL EDA (see Figure 1.1-2 above). 

This will provide more accurate wind measurements for the WDA physical processes 

EIA. Geophysical and geotechnical surveys have already been undertaken within the 

WDA (Osiris, 2011). Field surveys of wave and tidal regimes have also been undertaken. 

No further surveys are proposed.  However, further analysis of the optical backscatter 

data available from the WDA will be required to determine water quality. In addition, 

for the MORL ES 2012, numerical models for wave and tidal regimes were developed 

by ABPmer using the water modelling software MIKE by DHI. These models will be 

updated with any new and relevant data received since their original development 

which becomes available by the time the physical processes EIA is prepared.  

2.2.3 Geology, Sedimentary Environment and Water Quality 

2.2.3.1 Baseline Characteristics 

Geology and Sediments: Regional Context 

The offshore near-surface geology in the outer Moray Firth is comprised predominantly 

of Cretaceous rocks, whilst both Jurassic and Permo-Triassic rocks are encountered 

along the southern / inner margins of the Firth. An extensive blanket of Quaternary 

deposits is present across almost the entire Firth with sediment thicknesses of around 

70 m commonly observed. 

The Smith Bank is a geologically constrained feature (i.e. it is a raised hard rock feature) 

overlain by a relatively thin veneer of more recently deposited marine sediments.  

Geology and Sediments: WDA  

A seismic survey of sub-bottom geology of the WDA was undertaken between May 

and September 2010. The survey provides 20% coverage in a coarse but regular grid 

(Osiris, 2011). 

The total thickness of marine sediments overlying the unaltered Lower Cretaceous 

Sediments ranges between 10 m to >120 m thick.  

There is a generally consistent cover of Holocene-Pleistocene sediments across the 

WDA. The survey data indicates that these deposits are up to 33 m in depth and are 

composed of two units; a Holocene/Upper Pleistocene unit of fine to coarse sand with 

variable shell and gravel content and a Holocene unit of sand/silt/clay. There are 

several north-west west-south-east trending channels which are filled by the Holocene 

unit sediments. There are also localised areas where the thickness of the sediments is 

less than 2 m.  

Pleistocene sediments tend to be thin across the WDA, with an average thickness 

between 5-10 m. Ice-pushed sediments are generally between 10 to 25 m in thickness 

but can reach 65 m in localised areas.  
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The WDA is characterised by granular sediments of fine/medium to coarse grained 

sands to coarser grained sands and gravels. Fine grained sands are more extensive in 

the south-west of the site but patchy with more gravelly sediments across the central 

and eastern sections. Minor ripple bed forms were recorded in gravelly areas with 

heights to 0.3 m. There are isolated large boulders and a large number of smaller 

boulders across the site.  

Water Quality 

Analysis of turbidity data collected from the MORL EDA and BOWL site indicate that 

suspended sediment concerntrations are generally in the range between 0 to 10 mg/l 

but can reach concentrations >100 mg/l for short periods (MORL, 2012). It was 

concluded that there is no clear relationship between waves or other hydrodynamic 

variables and suspended sediment concentration at either the BOWL site or the MORL 

EDA. Given the finer particle sizes across the WDA, it is possible that suspended 

sediment concentrations may differ to that of the MORL EDA.  

2.2.3.2 Data Gaps 

Geophysical and geotechnical surveys have already been undertaken within the 

WDA. Field surveys of wave and tidal regimes have also been undertaken. Additional 

particle size data will become available from any benthic survey work that is done. 

This in addition to further analysis of the optical backscatter data for the WDA and 

updates of the numerical model for the MORL Zone, will be required to determine any 

potential effect on water quality. 

2.2.4 Physical Processes – Potential Effects 

2.2.4.1 Summary of Potential Effects 

Based on the EIA for physical processes for the MORL EDA (MORL, 2012), the following 

are perceived to be the potential effects of development in the WDA on physical 

processes: 

Potential Effect Construction  Operation Decommissioning Scoped 

Out 

Increase in suspended 

sediment concentrations as a 

result of foundation 

installation activities 

   (effect associated 

with  the removal of 

foundations) 

 

Accumulation of sediment 

and change of sediment type 

at the seabed as a result of 

foundation installation 

activities 

   (effect associated 

with  the removal of 

foundations) 

 

Increase in suspended 

sediment concentratations as 

a result of inter-array cable 

installation  

    

Indentations left on the 

seabed by jack-up vessels 

and large anchors 

    
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Potential Effect Construction  Operation Decommissioning Scoped 

Out 

Changes to the tidal regime 

due to the presence of 

turbine foundations 

    

Changes to the wave regime 

due to the presence of 

turbine foundations 

    

Changes to the sediment 

transport regime and 

geomorphology due to the 

presence of the turbine 

foundations 

    

Scour effects due to the 

presence of the turbine 

foundations 

    

Scour effects due to the 

exposure of inter-array 

cables and cable protection 

measures 

    

Whilst a specific assessment will be carried out in relation to the WDA, given the 

proximity of the MORL EDA and WDA and the potential for similarities in relation to 

potential effects, the findings of the MORL EDA physical processes assessment have 

been included below for context. 

2.2.4.2 Potential Effects During the Construction Phase  

Increase in suspended sediment concentrations as a result of foundation installation 

activities 

Increases in suspended sediment concentrations may arise from dredging overspill 

(silts and clays) or boulder re-distribution during seabed preparation for foundations, 

the winnowing of on-site dredge disposal mounds and suction buckets or drill arisings 

(sands, silts and clays) during the installation of piles. Any increases could potentially 

affect the form and function of the Smith Bank and/or other coastal habitats if the 

modified condition falls outside of the baseline range of natural variability.  

It is highlighted that the assessments for the MORL EDA identified effects associated 

with seabed preparation by dredging or drilling activities to be within the natural range 

of variability. However, there may be localized, temporary effects over short-time 

scales around installation activities. The significance of the effects were expected to 

be of minor significance. Since effects were considered to be significant within the 

MORL ES 2012 if they were above minor significance, the effects listed above were not 

considered to be significant effects. 
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Accumulation of sediment and change of sediment type at the seabed as a result of 

foundation installation activities  

Accumulation of sediment and change in sediment type may arise from dredging 

overspill (silts and clays) during seabed preparation for foundations, or drill arisings 

(sands, silts and clays) during the installation of piles or the disposal of dredge material 

on-site. Any accumulation could affect water depths, seabed formations and 

sediment particle size and composition.  

It is highlighted that the assessments for the MORL EDA identified effects associated 

with seabed preparation by dredging or drilling activities to be within the natural range 

of variability. Although there may be accumulations of fine sediments, these could be 

reworked and dispersed to background concentrations by storms on short to medium 

timescales. The significance of any effects were expected to be of negligible-minor 

significance. Since effects were considered to be significant within the MORL ES 2012 

if they were above minor significance, the effects listed above were not considered 

to be significant effects. 

Increase in suspended sediment concentratations as a result of inter-array cable 

installation 

Suspended sediment concentration may increase following cable installation 

techniques such as trenching by energetic means or from the redistribution of 

boulders. Any increases could potentially affect the form and function of the Smith 

Bank and/or other coastal habitats if the modified condition falls outside of the 

baseline range of natural variability. 

It is highlighted that the assessments for the MORL EDA identified effects associated 

with cable installation techniques to be within the natural range of variability. Although 

there may be accumulations of fine sediments, these could be reworked and 

dispersed to background concentrations by storms on short to medium timescales. The 

significance of any effects were expected to be of minor significance. Since effects 

were considered to be significant within the MORL ES 2012 if they were above minor 

significance, the effects listed above were not considered to be significant effects. 

Indentations left on the seabed by jack-up vessels and large anchors 

Jack-up legs or anchors may indent the seabed through their weight and movement, 

respectively. This would potentially affect the form and function of the Smith Bank if 

disturbance was to lead to a relatively large change (outside of the range of natural 

variability) in local or regional water depth, seabed sediment charateristics or 

sediment transport pathways.  

It is highlighted that the assessments for the MORL EDA identified effects of jack-up legs 

and anchors to be of small magnitude with localized effects which were expected to 

be temporary on medium-term timescales. Any effects were expected to be within 

the range of natural variability. The significance of any effects were expected to be 

of negligible significance. Since effects were considered to be significant within the 

MORL ES 2012 if they were above minor significance, the effects listed above were not 

considered to be significant effects. 
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2.2.4.3 Potential Effects During the Operational Phase  

Changes to the tidal regime due to the presence of turbine foundations  

The interaction between the tidal regime and the foundations of the wind farm 

infrastructure could result in a reduction of current speed and an increase in levels of 

turbulence locally around the structure. Resistance posed by the array to the passage 

of water at a large scale might possibly distort the progression of the tidal wave into 

the Moray Firth, also potentially affecting the phase and height of tidal water levels. 

Receptors sensitive to these effects could include the form and function of the Smith 

Bank, physical characteristics of coastal habitats and the location or physical 

characteristics of frontal systems in the outer Moray Firth.  

It is highlighted that the assessments for the MORL EDA identified that any effects on 

water levels and current speeds would be within the range of natural variability, of 

very small magnitude and would not impact upon sensitive physical environmental 

receptors beyond the range of natural variability. The significance of any effects were 

expected to be of negligible significance. Since effects were considered to be 

significant within the MORL ES 2012 if they were above minor significance, the effects 

listed above were not considered to be significant effects. 

Changes to the wave regime due to the presence of turbine foundations 

The interaction between the wave regime and the foundations of the wind farm 

infrastructure could result in a reduction of wave energy locally that may extend into 

the far field. Persistent changes to waves may have a net effect over time on net 

patterns of sediment transport (rates and directions). Receptors sensitive to such long-

term effects could include the Smith Bank, coastal habitats and surfing venues.  

It is highlighted that the assessments for the MORL EDA identified that any effects on 

the wave regime in the near field would be within the range of natural variability on 

annual and decadal timescales. Any potential far-field effects were determined not 

to be measurable. It was concluded that there were unlikely to be any effects on the 

form and function of the Smith Bank, coastal habitats and surfing venues. The 

significance of any effects were expected to be of negligible significance. Since 

effects were considered to be significant within the MORL ES 2012 if they were above 

minor significance, the effects listed above were not considered to be significant 

effects. 

Changes to the sediment transport regime and geomorphology due to the presence 

of the turbine foundations 

The interaction between the naturally present metocean regime (waves and currents) 

and the wind farm foundations may result in a reduction in current speed and wave 

energy and an increase in levels of turbulence locally. Persistent and extensive 

changes to wave and currents may have a net effect over time on net patterns of 

sediment transport. Potential receptors would include the Smith Bank and coastal 

habitats.  

It is highlighted that the assessments for the MORL EDA identified that any effects on 

sediment transport would be within the range of natural variability. It was concluded 

that there were unlikely to be any effects on the form and function of the Smith Bank 

and coastal habitats. The significance of any effects were expected to be of 

negligible significance. Since effects were considered to be significant within the 

MORL ES 2012 if they were above minor significance, the effects listed above were not 

considered to be significant effects. 
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Scour effects due to the presence of the turbine foundations 

The source of these effects is the interaction between the naturally present 

hydrodynamic regime (waves and currents) and the foundations of the wind farm 

infrastructure. This has the potential to cause localised scouring of sediment, leaving a 

depression with possibly different sedimentary character, which will persist in some 

form until the structure is removed during the decommissioning phase. The extent and 

depth of the scour pit may vary over time and may be limited naturally under certain 

physical conditions or if scour protection is used. The Smith Bank would be the sensitive 

receptor.  

It is highlighted that the assessments for the MORL EDA identified that any effects of 

foundations in causing scour would be within the range of natural variability. The 

significance of any effects were expected to be of minor significance.  Effects 

associated with scour protection measures were also considered to be within the 

range of natural variability and the significance of effect determined to be negligible. 

Since effects were considered to be significant within the MORL ES 2012 if they were 

above minor significance, the effects listed above were not considered to be 

significant effects. 

Scour effects due to the exposure of inter-array cables and cable protection measures 

The source of the potential effects is the interaction between the naturally present 

metocean regime (waves and currents) and sections of cable or cable protection 

measures exposed on the seabed surface during the operational phase of the 

development. The sensitive receptor would be the Smith Bank.  

It is highlighted that the assessments for the MORL EDA identified that any effects of 

exposure of inter-array cables would be within the range of natural variability. The 

significance of any effects were expected to be of minor significance.  Effects 

associated with scour protection measures were also considered to be within the 

range of natural variability and the significance of effect determined to be negligible. 

Since effects were considered to be significant within the MORL ES 2012 if they were 

above minor significance, the effects listed above were not considered to be 

significant effects. 

2.2.4.4 Potential Effects During the Decommissioning Phase 

At this stage, it is envisaged that cables will be left in-situ. Decommissioning effects 

associated with the removal of other infrastructure are envisaged to be similar to those 

described for the construction phase.  

2.2.5 Approach to EIA 

For all potential effects, a specific list of sensitive receptors will be identified for study. 

The existing numerical model for the MORL Zone will be updated with data that was 

not available in 2012 and used to determine the magnitude, extent and significance 

of changes in the potential pathways affecting the identified sensitive receptors. 
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2.2.6 Cumulative and In-combination Effects 

There is foreseeable potential for the extent or magnitude of any effects identified in 

Section 2.2.4.1 above to be cumulatively increased by the simultaneous presence of 

other existing or proposed activities or developments. The extent to which these 

cumulative effects may arise will depend upon the design and extent of the 

infrastructure or the frequency and intensity of the activities.  

As discussed in Section 1.3.2.6 above, the method for cumulative impact assessment 

will be carried out in accordance with the methods outlined within the Moray Firth 

Offshore Wind Developers Group (MFOWDG) discussion document “Moray Firth 

Offshore Wind Developers Group Cumulative Impact Assessment Discussion 

Document” (MORL, 2012) unless otherwise agreed with MS-LOT and appropriate 

stakeholders. This document has been included as Annex 1 to this Scoping Report. 

2.2.7 Potential Mitigation Measures 

If as a result of the EIA, potential mitigation measures are required, these will be 

determined following the production of the impact assessments and consultation with 

consenting authorities and appropriate stakeholders. 

2.3 Air Quality 

The concentration of air pollutants within the WDA is highly variable in time and space 

with the main source of atmospheric emissions in the area from exhaust emissions from 

shipping. Currently the main sources of traffic on site are from vessels travelling to and 

from the Beatrice oil field, fishing vessels and recreational activity. In total, past surveys 

of the MORL Zone have indicated that and average of 14 vessels per day pass within 

10 nm of the MORL Zone during winter and 18 vessels per day during the summer 

months (MORL, 2012). Commencement of decommissioning activity for the Beatrice 

oil platforms is anticipated for 2017 which will reduce the number of vessels operating 

in the area. Converseley, construction and operation of the MORL EDA and the 

Beatrice Offshore Wind Farm will increase the number of vessels within the vicinity of 

the proposed development.  

The primary pollutants are sulphur dioxide (SO2), nitrogen oxides (NOx) and carbon 

dioxide (CO2). Measures were taken in 2007 to reduce Sulphur emissions through the 

introduction of a sulphur control area in the North Sea. This has led to a significant 

reduction in the output of SO2. Conversley, NOx emissions are falling more slowly with 

emissions ceiling targets set in 2010 under Directive 2001/81/EC not being met.  

Engine exhausts from construction vessels will contribute at a small scale to 

atmospheric emissions from existing shipping traffic. Given the low levels of vessel 

traffic recorded in the Moray Firth and the small number of additional vessels likely to 

be onsite the potential effect is likely to be negligible through all phases of the 

development. Marine exhaust emissions are limited in line with the provisions MARPOL 

Annex VI. 

In addition, once the WDA is operational emissions of air quality pollutants (including 

SO2 and NOx) will be reduced through displacement of fossil fuel use from sources of 

alternative energy. However, quantification of this will depend on the assumptions 

used regarding the nature of generating capacity it replaces. 
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Given the likely negligible increases of air pollutants on site and distance from any 

shore-based receptors it is proposed that all offshore air quality effects should be 

scoped out from further consideration within the EIA. 

2.4 Airborne Noise 

There is potential for increases in airborne noise levels during construction largely from 

pile driving (should jacket structures of monopile foundations be selected) and also 

from turbine motion when the wind farm is operational. Furthermore, increased 

airborne noise levels may arise form the removal of offshore structures during 

decommissioning. However given the distance of the WDA from shore it is not 

considered that offshore works would be audible to shore-based receptors. It is 

proposed that all offshore airborne noise effects should be scoped out from further 

consideration within the EIA. 
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3 Biological Environment 

3.1 Introduction 

This section presents the main characteristics of the offshore physical environment for 

the WDA. The following topics are covered: 

 Designated Sites; 

 Benthic Ecology; 

 Fish and Shellfish Ecology; 

 Marine Mammals; and 

 Ornithology. 

In each topic the relevant baseline characteristics, identified potential effects from 

construction, operation and decommissioning of the WDA and the proposed 

approach for the EIA are set out. Relevant datasets and specific guidance have been 

listed where appropriate. 

3.2 Designated Sites  

3.2.1 Designated Sites 

The national suite of sites providing statutory protection for flora, fauna, or geological 

or physiographical features include international sites (e.g. wetlands of international 

importance, RAMSAR sites); European sites (Special Protection Areas (SPAs) and 

Special Areas of Conservation (SACs)); national sites (e.g. National Nature Reserves 

(NNRs), Sites of Special Scientific Interest (SSSIs), Marine Nature Reserves (MNRs) and 

Marine Protected Areas (MPAs)); and local sites (e.g. Local Nature Reserves (LNRs)). In 

addition, other non-statutory designated conservation sites that will be considered 

include Royal Society for the Protection of Birds (RSPB) Reserves, Scottish Wildlife Trust 

Reserves and Local Nature Conservation Sites. 

The potential effects of any proposed wind farm upon conservation sites and their 

interest features need to be considered carefully.  

Where sites of international (Ramsar site) or European (SPA, SAC) importance are 

potentially affected, then the advice of the statutory nature conservation bodies will 

be required. If there is any indication of a likely significant effect on any of these sites 

then SNH/JNCC may advise the Competent Authority that an Appropriate Assessment 

is required. 

3.2.2 Baseline Characteristics 

The WDA is not located within any site of conservation interest, designated or 

proposed to be designated. However, the Moray Firth contains many sites of national 

and international importance for wildlife, with species that may use the WDA for 

activities such as migration, feeding or resting. A summary of the major nature 

conservation designations that may be potentially affected by the project are 

provided in Tables 3.2-1 to 3.2-3 below. Figure 3.2-1 below shows the location of the 

SACs, SPAs and RAMSAR sites. This list is based on those designated areas assessed for 

the MORL EDA (MORL, 2012). 
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The Inner Moray Firth SPA has been scoped out of the list below as the species for 

which it has been designated are not considered to be at risk from the development 

of the WDA due to the lack of connectivity. The only seabird species that is a qualifying 

feature of the SPA is common tern, which has a very short foraging range (mean 

maximum foraging range of 15.2 km; Thaxter et al. 2012), and so there would be no 

connectivity between breeding birds from the SPA and the WDA, which is 63 km from 

the SPA. The waterfowl species (for which the SPA has been designated) occur in 

shallow inshore waters or intertidal habitats in the non-breeding season and do not 

make use of the pelagic environment. Wintering greylag goose is also included in the 

Inner Moray Firth SPA qualifying species list however it is extremely unlikely that 

commuting birds will pass through or close to the WDA because commuting flights 

occur between foraging locations and roost locations in terrestrial habitats. 
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Table 3.2-1 Summary of Major Nature Conservation Designations (with Biological Features) that may 

Potentially be Affected by the Project by EIA Discipline – Ornithology 

Site Status Main Conservation Interest 

East Caithness 

Cliffs 

SPA 

SSSIs  

MPA 

The sea cliffs that comprise the East Caithness Cliffs SPA regularly 

support populations of European importance of a variety of seabird 

species. 

Notified interest features: fulmar, shag, cormorant, peregrine, 

kittiwake, herring gull, great black–backed gull, guillemot, razorbill, 

puffin, seabird assemblage. 

MPA designating feature: black guillemot 

North 

Caithness Cliffs 

SPA  

SSSIs 

RSPB 

Reserve 

The North Caithness Cliffs SPA is of special nature conservation 

importance for supporting large populations of breeding seabirds. 

Dunnet Head is an RSPB reserve. 

Notified interest features: razorbill, peregrine, puffin, fulmar, kittiwake, 

guillemot, seabird assemblage. 

Troup, Pennan 

and Lion’s 

Heads 

SPA, 

RSPB 

Reserve 

The Troup, Pennan and Lion’s Heads Special Protection Area is a 9 km 

stretch of sea cliffs along the Aberdeenshire coast. The cliffs support 

large colonies of breeding seabirds. Troup Head is an RSPB Reserve. 

Notified interest features: razorbill, fulmar, herring gull, kittiwake, 

guillemot, seabird assemblage. 

Pentland Firth  

Islands 

SPA 

SSSI 

The Pentland Firth Islands are located between the Orkney Islands and 

the mainland coast of north–east Scotland. 

Notified interest features: Arctic tern. 

Hoy SPA 

SSSI 

RSPB 

Reserve 

The Hoy SPA is of special nature conservation importance for 

supporting large populations of breeding seabirds. 

Notified interest features: great skua, peregrine, puffin, fulmar, red–

throated diver, great black–backed gull, kittiwake, Arctic skua, 

guillemot, seabird assemblage. 

Copinsay SPA 

SSSI 

RSPB 

Reserve 

The Copinsay SPA regularly supports in excess of 20,000 breeding 

seabirds. 

Notified interest features: fulmar, great black–backed gull, kittiwake, 

guillemot, seabird assemblage. 

Loch of 

Strathbeg 

SPA 

SSSI 

Ramsar 

RSPB 

Reserve 

The Loch of Strathbeg SPA is a site of international importance 

comprising a shallow freshwater loch with surrounding wetland, dune 

and grassland communities. It provides wintering habitat for a number 

of important wetland bird species, particularly wildfowl. 

Notified interest features: Eurasian teal, greylag goose, pink–footed 

goose, whooper swan, sandwich tern, barnacle goose, waterfowl 

assemblage: breeding bird assemblage, eutrophic loch, fen meadow, 

open water transition fen, wintering pink–footed goose, whooper 

swan, greylag goose, goldeneye, goosander, mute swan, pochard, 

tufted duck, wigeon. 

 

Auskerry SPA 

SSSI 

Auskerry is a small, uninhabited low–lying island situated 5 km south of 

Stronsay in the Orkney Islands of northern Scotland. 

Notified interest features: Arctic tern, storm petrel. 
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Site Status Main Conservation Interest 

Calf of Eday SPA 

SSSI 

The Calf of Eday SPA supports large colonies of breeding seabirds. 

Notified interest features: fulmar, great black–backed gull, cormorant, 

kittiwake, guillemot, seabird assemblage. 

Rousay SPA 

SSSI 

The Rousay SPA consists of areas of maritime heath and grassland, 

and seacliffs. 

Notified interest features: fulmar, kittiwake, Arctic tern, Arctic skua, 

guillemot, seabird assemblage. 

West Westray SPA 

SSSI 

The West Westray SPA is an 8 km stretch of sea cliffs, together with 

adjacent grassland and heathland, along the west coast of the island 

of Westray in Orkney. The cliffs support large colonies of breeding auks 

and kittiwakes while the grassland and heathland areas support 

breeding colonies of skuas and terns. 

Notified interest features: razorbill, fulmar, kittiwake, Arctic skua, Arctic 

tern, guillemot, seabird assemblage. 

Papa Westray SPA 

SSSI 

MPA 

RSPB 

Reserve 

Papa Westray is a small island lying close to Westray in the northern 

Orkney islands in Scotland. 

Notified interest features: Arctic tern, Arctic skua.  

MPA designating feature: black guillemot 

The SSSI and RSPB Reserve is North Hill. 

Sule Skerry and 

Sule Stack 

SPA 

SSSI 

The SPA comprises two uninhabited islands and supports European 

important populations of seabirds. 

Notified interest features: gannet, guillemot, Leach’s petrel, puffin, 

shag, storm petrel, seabird assemblage. 

Fair Isle SPA 

SSSI 

Fair Isle SPA supports internationally important populations of breeding 

seabirds on its cliffs and maritime heath and grassland. 

Notified interest features: gannet, Arctic skua, Arctic tern, Fair Isle 

wren, fulmar, great skua, guillemot, kittiwake, puffin, razorbill, shag, 

seabird assemblage. 

North Rona 

and Sula Sgeir 

SPA 

SSSI 

The uninhabited islands of North Rona and Sula Sgeir, together with 

several outlying rocky islets and adjacent waters, lie 65 km north of 

Lewis. The coastlines of both islands consist mainly of cliffs except for 

two low–lying peninsulas on North Rona. 

Notified interest features: gannet, fulmar, great black–backed gull, 

guillemot, kittiwake, Leach’s petrel, puffin, razorbill, storm petrel, 

seabird assemblage. 

Sumburgh 

Head 

SPA 

SSSI 

RSPB 

Reserve 

Sumburgh Head is located at the most southern tip of the Shetland 

mainland in northern Scotland. 

Notified interest feature: Arctic tern 

Mousa SPA 

SSSI 

RSPB 

Reserve 

Mousa is a small island located off the east coast of the south part of 

the Shetland mainland in northern Scotland. 

Notified interest feature: Arctic tern 
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Site Status Main Conservation Interest 

Noss SPA 

SSSI 

Noss is an offshore island lying 5 km east of Lerwick, Shetland. It 

supports breeding seabirds on cliffs and also on inland heathlands and 

grasslands. 

Notified interest features: gannet, fulmar, great skua, guillemot, 

kittiwake, puffin, seabird assemblage. 

Foula SPA 

SSSI 

Foula is the most westerly of the Shetland Islands, which are situated to 

the north of the Scottish mainland and Orkney. 

Notified interest feature: Arctic tern 

Papa Stour SPA 

SSSI 

Papa Stour lies on the west coast of mainland Shetland in northern 

Scotland. 

Notified interest feature: Arctic tern 

Fetlar SPA 

SSSI 

RSPB 

Reserve 

Fetlar is one of the northernmost of the Shetland Islands in northern 

Scotland. 

Notified interest feature: Arctic tern 

Forth 

Islands 

SPA 

SSSI 

Forth Islands SPA consists of a series of islands supporting the main 

seabird colonies in the Firth of Forth. The islands of Inchmickery, Isle of 

May, Fidra, The Lamb, Craigleith and Bass Rock were classified on 25 

April 1990. The extension to the site, classified on the 13th February 

2004 consists of the island of Long Craig, which supports the largest 

colony of roseate tern in Scotland. It is the most northerly of only six 

regular British colonies. 

Notified interest features: gannet, Arctic tern, common tern, 

cormorant, fulmar, guillemot, herring gull, kittiwake, lesser black–

backed gull, puffin, razor bill, roseate tern, Sandwich tern, shag, 

seabird assemblage. 

Hermaness, 

Saxa Vord and 

Valla Field 

SPA 

SSSI 

The Hermaness, Saxa Vord and Valla Field SPA lies in the north–west 

corner of the island of Unst, Shetland, at the northernmost tip of Britain. 

It consists of 100 to 200 m high sea cliffs and adjoining areas of 

grassland, heath and blanket bog. 

Notified interest features: gannet, fulmar, great skua, guillemot, 

kittiwake, puffin, red–throated diver, shag, seabird assemblage. 

Rum SPA 

SSSI 

The Rum SPA includes the Inner Hebridean Island of Rum, which has a 

largely rocky coast with cliffs rising to 210 m, and adjacent coastal 

waters. 

Notified interest features: Manx shearwater, golden eagle, guillemot, 

kittiwake, red–throated diver, seabird assemblage. 
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Table 3.2-2 Summary of Major Nature Conservation Designations (with Biological Features) that may 

Potentially be Affected by the Project by EIA Discipline – Marine Mammals 

Site Status Main Conservation Interest 

Moray Firth SAC Notified interest features: subtidal sandbanks, bottlenose dolphin. 

Dornoch Firth 

and Morrich 

More 

SAC Notified interest features: reefs, subtidal  sandbanks, glasswort and 

other annuals colonising mud and sand, Atlantic salt meadows, 

estuaries, intertidal mudflats and sandflats, otter, harbour seal, coastal 

dune heathland, dunes with juniper thickets, lime–deficient dune 

heathland with crowberry, shifting dunes, dune grassland, humid dune 

slacks, shiftings dunes with marram grass. 

Table 3.2-3 Summary of Major Nature Conservation Designations (with Biological Features) that may 

Potentially be Affected by the Project by EIA Discipline – Fish and Shellfish Ecology 

Site Status Main Conservation Interest 

Berriedale and 

Langwell 

Waters 

SAC Notified interest features: Atlantic salmon 

River Borgie SAC Notified interest features: freshwater pearl mussel, Atlantic salmon and 

otter 

River Dee SAC Notified interest features: freshwater pearl mussel, Atlantic salmon and 

otter 

River Naver SAC Notified interest features: freshwater pearl mussel, Atlantic salmon 

River Thurso SAC Notified interest features: Atlantic salmon 

River Oykel SAC Notified interest features: Atlantic salmon, freshwater pearl mussel 

River Thurso SAC Notified interest features: Atlantic salmon 

River Evelix SAC Notified interest features: freshwater pearl mussel 

River 

Moriston 

SAC Notified interest features: Atlantic salmon, freshwater pearl mussel 

River Spey SAC 

SWT 

Reserve 

Notified interest features: sea lamprey, Atlantic salmon, otter, 

freshwater pearl mussel 

Spey Bay Wildlife Reserve is located at the mouth of the River Spey. 

3.2.3 Data Gaps 

Data for nature conservation designating species is available from SNH, JNCC or the 

party responsible for the designated site. However, some site specific surveys are likely 

to be required to determine the frequency and density of potential receptors within 

the WDA. The need for surveys will be identified on a receptor-by-receptor basis and 

will be dependent on the level of information required for the EIA and to inform the 

Habitats Regulations Appraisal. Data on species presence within the MORL EDA and  

 



Moray Offshore Renewables Limited 

Western Development Area Offshore Wind Farm Infrastructure Scoping Report 

71 

connectivity with the MORL Zone is also available from MORL ES 2012. Specific data 

gaps associated with species are discussed within Sections 3.4 (Fish and Shellfish 

Ecology), 3.5 (Marine Mammals) and 3.6 (Ornithology).  

In addition, data on the distribution of Annex I habitats and UK Biodiversity Action Plan 

species and habitats within the proposed development area will also be required. 

3.2.4 Potential Effects and EIA 

Potential effects to, and the EIA approach for, species and habitats of nature 

conservation significance will be addressed in Section 3.3 (Benthic Ecology), Section 

3.4 (Fish and Shellfish Ecology), Section 3.5 (Marine Mammals) and Section 3.6 

(Ornithology). 

3.3 Benthic Ecology 

3.3.1 Baseline Characteristics 

This section describes the Benthic Ecology baseline environment and potential effects 

associated with the WDA. Information on the WDA baseline characteristics have been 

derived mostly from the MORL ES 2012. The Benthic Ecology ES Chapter and Technical 

Appendices can be accessed via the following links – Chapter 4.2 Benthic Ecology 

and Technical Appendix 4.2 A Benthic Ecology Characterisation Survey (Wind Farm). 

Table 3.3-1 below lists the proposed datasets that will inform the assessment. For a full 

list of wave, stratification, sea level and wind data see Physical Processes – Section 2.2 

above. 

Table 3.3-1 Datasets for the Benthic Ecology EIA 

Dataset Coverage Date 

Benthic Surveys - seabed sampling, video surveillance 

and scientific trawling (EMU Ltd) 

MORL EDA October 2010 

Benthic Surveys - seabed video surveillance and seabed 

sampling (EMU Ltd) 

MORL 2012 export cable 

route 

July 2011 

Benthic Surveys - seabed video surveillance and seabed 

sampling (EMU Ltd) 

MORL 2014 modified 

export cable route 

May 2014 

Geophysical survey (Osiris Projects) WDA (coarse grid across 

the area with 

approximately 20% 

coverage) 

May –July 

2010 

Benthic Surveys - seabed sampling, video surveillance 

and scientific trawling (CMACS Ltd) 

BOWL site October – 

November 

2010 

Benthic Surveys - seabed video surveillance and seabed 

sampling (CMACS Ltd) 

BOWL offshore 

transmission works route 

June 2011 

 

It is proposed that the following guidance will inform the Benthic Ecology assessment: 

 Institute for Ecology and Environmental Management (IEEM) Guidelines for 

Ecological Impact Assessment in Britain and Ireland (Marine and Coastal) (IEEM, 

2010). 

http://www.morayoffshorerenewables.com/Document-Library.aspx?sort=FileName%3bASC&path=environmental+statement%5cvolume+2+-+project+background+and+description+of+the+environment&fileid=74
http://www.morayoffshorerenewables.com/Document-Library.aspx?path=environmental+statement%5cvolumes+8+to+11+-+technical+appendices&sort=FileCreatedWhen;ASC&fileid=103
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 Scottish Natural Heritage, Advice on Marine Planning, including management of 

Marine Protected Areas  (Available on-line at: http://www.snh.gov.uk/planning-

and-development/marine-planning/. Accessed March 2015). 

 European Commission (2013) Interpretation Manual of European Union Habitats 

EUR 28 (European Commission, 2013b) (Available on-line at: 

http://ec.europa.eu/environment/nature/legislation/habitatsdirective/docs/Int

_Manual_EU28.pdf. Accessed March 2015). 

 EU Biodiversity Strategy (Available on-line at: http://eur-lex.europa.eu/legal-

content/EN/TXT/?uri=CELEX:52011DC0244. Accessed March 2015). 

 GB Non-Native Species Secretariat (NNSS) (Available on-line at: 

http://www.nonnativespecies.org/index.cfm?sectionid=22. Accessed March 

2015). 

 Alien Invasive Species and the Oil and Gas Industry - Guidance for prevention 

and management, OGP/IPIECA, 2010 (Available on line at: 

http://www.ogp.org.uk/pubs/436.pdf. Accessed March 2015). 

 Scottish Natural Heritage advice on marine non-native species (Available on-line 

at: http://www.snh.gov.uk/land-and-sea/managing-coasts-and-sea/marine-

nonnatives/. Accessed March 2015). 

The MORL ES 2012 provides a description of the regional benthic environment of the 

Moray Firth and presents survey information to provide a detailed picture of the 

benthic characteristics of the MORL EDA (Chapter 4.2 of MORL ES 2012). Given the 

comparative depth conditions (see Section 2.2.1 Bathymetry), the WDA is expected 

to support habitat conditions and associated communities that are similar to those 

already identified and described in the MORL EDA and at the BOWL site, subject to 

survey. 

A summary of the baseline information provided within the MORL ES 2012 is provided 

below. 

Desktop Studies 

The Moray Firth is described as an “open system” being an integral part of the wider 

North Sea, thus having common environmental factors. Seabed sediments, 

considered as moderately to well sorted, fine to medium grained, with some shell, are 

described as relatively homogeneous. Predicted distributions of seabed habitats 

derived from the Mapping European Seabed Habitat (MESH) project1 (Figure 3.3-1 

below) identifies five principal habitat types in the area: 

 Circalittoral and deep coarse sediments; 

 Circalittoral fine sand or circalittoral muddy sand; 

 Deep circalittoral sand; 

 Deep circalittoral mud; and 

 Infralittoral coarse sediment. 

  

                                             
1 www.searchmesh.net 
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Figure 3.3-1 above indicates that the sediments of the Smith Bank comprise mainly of 

coarse and fine sands. Coarser sediments are generally associated with shallower 

areas whilst finer grained sediments occur in deeper water areas. Further information 

on the geology and sediments of the WDA is provided in Section 2.2.3.1 above. 

Annelida (segmented worms) dominate the benthic communities on the Smith Bank, 

comprising approximately 40% of total species diversity. Molluscs are also typically well 

represented (approximately 30% of total diversity) together with crustaceans 

(approximately 20%), miscellaneous taxa (approximately 10%) and echinoderms 

(approximately 5%). There is a rich and diverse faunal community characterised by 

polychaetes (Spiophanes bombyx, Pholoe baltica, Cirratulids spp., Scoloplos armiger, 

Nephtys spp., Spio filicornis, Lumbrineris spp., Diplocirrus glaucus and Goniada 

maculata), bivalves (Cochlodesma praetenue, Tellina (Fabulina) fabula, Abra 

prismatica, Crenella decussata, Gari fervensis) and amphipods (Bathyporeia spp. and 

Urothoe elegans). Talisman similarly identified a rich and diverse community within an 

area of the WDA following investigations supporting the Beatrice Demonstrator Project 

(located within the WDA). Conspicuous sediment species observed during the 

Talisman study included the polychaetes Chaetozone setosa, L. gracilis and Exogone 

hebes together with the amphipods U. elegans, Ampelisca tenuicornis and 

Bathyporeia spp., the bivalve T. fabula and the pea urchin Echinocyamus pusillus. 

Sessile epibenthic communities (i.e. groups of animals attaching to the surface of 

seabed substrata) were characterised by sponges, the erect bryozoan Flustra 

foliacea, the anemone Bolocera tuediae and the crab Hyas coarctatus. 

Assemblages of more mobile epifauna, such as crab, fish, shrimps and starfish include 

the common starfish Asterias rubens, burrowing starfish Astropecten irregularis and sea 

urchins Echinus spp., crustaceans (e.g. Crangon allmanni, Pagurus bernhardus, 

Anapagurus laevis and H. coarctatus) and the gastropod Neptunea antiqua. Historic 

scientific and commercial trawls also identified a typical regional assemblage of 

demersal fish comprising whiting (Merlangius merlangus), dab (Limanda limanda), 

haddock (Melanogrammus aeglefinus), lemon sole (Microstomus kitt), plaice 

(Pleuronectes platessa), grey gurnard (Eutrigla gurnardus), herring (Clupea harengus) 

and long rough dab (Hippoglossoides platessoides). 

MORL EDA Site Specific Studies 

Baseline benthic ecological data was collected during a site specific seabed 

sampling survey employing seabed video, sediment grab and trawl sampling 

techniques. 

The results of the sampling and analyses were consistent with those of previous studies 

and showed that dominant seabed sediment habitat type was slightly gravelly sand 

with patches of shelly gravelly sand, sandy gravel and gravel. Levels of silt and clay in 

seabed sediments were generally low (<3%) across the MORL EDA with slight increases 

(up to 4 to 5%) in deeper water areas. Levels of sediment contaminants were below 

relevant guideline values. The distribution of the seabed habitat classifications is shown 

in Figure 3.3-2 below. 
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The benthic communities associated with these seabed habitat types were found to 

be rich and diverse and were characterised by polychaete worms (e.g. S. bombyx, 

Notomastus spp. Lumbrineris gracilis and Chone sp.), the burrowing urchin (E. pusillus) 

and the bivalve Cochlodesma praetenue. Other commonly recorded species 

included the calcareous tube dwelling keel worm (Pomatoceros triqueter), soft corals, 

barnacles, sea firs (hydroids) and sea mats (bryozoans) which were found attached 

to the surfaces of gravel, stones and shell fragments. Correlation with measured 

physical parameters, via the BIOENV statistical procedure, showed that benthic 

communities were most influenced by depth and sediment types. 

Multivariate statistical classification and sorting techniques organised the grab faunal 

sample data into seven groups representing seven distinct communities. These faunal 

community groups and their associated sediment types were then compared with the 

Marine Habitat Classification using the BioScribe database to attribute each a biotope 

classification as summarised in Table 3.3-2 below. 

Table 3.3-2 Summary of Biotopes Identified Within and Around the Boundaries of the MORL EDA 

Group (No. 

Samples) 

Biotope 

Classification 

Description of Habitat and Community (Biotope) 

a 

(2 samples) 

• 

SS.SMx.OMx. 

PoVen 

Coarse sand and gravelly sand characterised by the 

polychaete Glycera lapidum, and the bivalve C. decussata. 

b 

(5 samples) 

• 

SS.SCS.CC Coarse gravel sediments supporting calcareous tube worms, 

and urchins. 

c 

(22 samples) 

• 

SS.SCS.CCS. 

MedLumVen 

Mixed sand and gravel sediments characterised by the 

polychaetes Chone sp., Notomastus sp., L. gracilis, Aonides 

paucibranchiata and G. lapidum, the pea urchin E. pusillus, the 

amphipod Atylus vedlomensis and ribbon worms Nemertea. 

d 

(2 samples) 

• 

SS.SCS.ICS. 

Glap 

Coarser sand and sandy gravel sediments characterised by the 

polychaete G. lapidum, and the bivalve C. decussata. 

e 

(11 samples) 

• 

SS.SSa.OSa. 

OfusAfil 

or 

SS.SSa.IMuSa. 

FfabMag 

Slightly deeper water sand and slightly gravelly sand sediments 

with some silt / clay supporting polychaetes, acorn worms, 

ribbon worms and brittlestars. 

f 

(1 sample) 

• 

SS.SCS.ICS. 

MoeVen 

Comparatively shallower coarse sand supporting the bivalve 

Moerella spp. with venerid bivalves. 

g 

(45 samples) 

• 

SS.SSa.CFiSa. 

EpusOborApri 

Fine sand sediments characterised by polychaetes (Ophelia 

borealis), molluscs (C. praetenue and C. decussata) and the 

urchin E. pusillus. 
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The biotopes found included closely related circalittoral (deep water) and offshore 

sand biotopes typical of central and northern North Sea areas. Classifications 

matched well with the distribution of the broad-scale MESH habitats shown in Figure 

3.3-1 above and with previous sample data. None of the habitats were considered to 

be geographically restricted or rare and were well represented within and around the 

MORL EDA area. 

The trawl and video data identified assemblages of larger and more mobile benthic 

species not normally collected using grab techniques. These included scallops 

(Aequipecten opercularis), common starfish (A. rubens), pogge (Agonus 

cataphractus), harbour crab (Liocarcinus depurator), hermit crabs (Pagurus spp.), 

dragonet (Callionymus lyra), whiting (M. merlangus), dab (L. limanda), plaice (P. 

platessa), thick back sole (Microchirus variegatus) and lemon sole (M. kitt). 

No rare or protected species with respect to the (the Habitats Directive) and / or the 

Wildlife and Countryside Act 1981, were found within the boundaries of the MORL EDA. 

The following features of potential nature conservation interest were however, noted: 

 The Icelandic cyprine or Ocean quahog (Arctica islandica) is on the OSPAR List 

of Threatened and / or Declining Species and Habitats (Region II – Greater 

North Sea) and the list of Scottish Priority Marine Features (PMF) but was only 

found singly as juveniles at nine of the 88 stations sampled. No adult A. islandica 

specimens were recorded during the survey; 

 “Subtidal sands and gravels” is a UK Biodiversity Action Plan (UK BAP) priority 

habitat as a result of its importance for the conservation of biodiversity. It 

encompasses a range of near-shore and offshore habitats including a number 

of shallow and deeper water sand and fine sand biotopes corresponding to 

the classifications SS.SCS.ICS, SS.SCS.CCS, SS.SSa.IFiSa, SS.SSa.CFiSa and 

SS.SSa.OSa. These biotope types were recorded during the MORL EDA site 

investigation; 

 The coarse sand biotope MoeVen is listed as a PMF on the Scottish PMF list. This 

biotope was however, only found within the boundaries of the BOWL wind farm 

site at one reference location and outside of the boundaries of the MORL Zone; 

and 

 Sandeels (as sandeel complex Ammodytes marinus, A. tobianus) are also 

included within the Scottish PMF list. These species have an important functional 

role supporting many types of larger fish, seabirds and marine mammals as a 

food source. 

Finally, levels of sediment contaminants were below guideline levels at all locations 

sampled. Sediment total organic carbon content was generally low ranging between 

0.20% and 0.39%. 
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Other studies 

BOWL carried out benthic surveys in June 2011 within its Offshore Transmission Works 

Corridor.  Part of the survey was undertaken within the WDA which the BOWL export 

cable route transects.  The survey comprised of drop down camera survey and 

benthic grabs (eight of which were located within the WDA boundary as shown in 

Figure 3.3-3 below).  Four different habitats were classified within the survey area with 

‘fine sand and shell fragments’ the only habitat found within the WDA.  A summary of 

this habitat description is provided below: 

The sediment description for this habitat type is fine sand with shell fragments and a silt 

veneer with either no or very sparse visible epifauna.  Small amounts of bivalve and 

gastropod shell fragments are visible with occasional large dead shells e.g. Ensis spp. 

Epifaunal species recorded from these sites were very low in numbers and were; 

common starfish, A. rubens, Ophiura spp., and P. triqueter encrusting empty bivalve 

shell with very small amounts of hydroids and bryozoa. Occasional sand mason worms, 

Lanice conchilega were also noted. 

Detailed information is provided within Annex 22A of the BOWL ES (BOWL, 2012). 

  



!(
!(!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(
!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(
!(

9

3

1
2

4

5

6
7

8
45

49

46

47

50

48

11
12

41

15

16

43

44

13

14

17

40

42

38

39
30

32

22

25

23

18

19
20

21

24

26

27

28

29
33

34
35 36

37

-380000

-380000

-360000

-360000

-340000

-340000

-320000

-320000

-300000

-300000

-280000

-28000078
60

00
0

78
60

00
0

78
80

00
0

78
80

00
0

79
00

00
0

79
00

00
0

79
20

00
0

79
20

00
0

79
40

00
0

79
40

00
0

79
60

00
0

79
60

00
0

2°4
0'0

"W

3°0
'0"

W

3°2
0'0

"W

58°0'0"N

57°40'0"N

0 10,000 20,000 Meters ¯

KEY
Habitat Classification
!( Burrowed Mud

!(
Encrusted Cobble, Pebble and
Coarse Gravel

!(
Fine Sand with Shell
Fragments

!( Very Fine Sand with Ripples
Western Development Area
Eastern Development Area
BOWL
BOWL OfTW Corridor

Se
aZ

on
e S

olu
tio

ns
 Li

mi
ted

, 2
01

6 [
01

20
09

.00
1].

©B
riti

sh
 Cr

ow
n C

op
yri

gh
t, 2

00
5. 

All
 Ri

gh
ts 

Re
ser

ve
d.

Mo
ray

 O
ffs

ho
re 

Re
ne

wa
ble

s L
td 

© 
20

16
. T

his
 do

cu
me

nt 
is t

he
 pr

op
ert

y o
f c

on
tra

cto
rs 

an
d s

ub
-co

ntr
ac

tor
s a

nd
 sh

all 
no

t b
e r

ep
rod

uc
ed

 no
r t

ran
sm

itte
d w

ith
ou

t p
rio

r w
ritt

en
 ap

pro
va

l.

REF: 8460001-PQW0010-MOR-MAP-039

Produced: RH
Reviewed: CR
Approved: SP

Moray Offshore
Renewables Ltd

Moray Offshore Renewables Ltd

Revision: A 

Figure 3.3-3 
Existing WDA Benthic Data 2011
BOWL OfTW Sample Locations

1:600,000Horizontal Scale:

Geodetic Parameters:  WGS84 UTM Zone 30N

A4 Chart

Date: 03/05/2016



Moray Offshore Renewables Limited 

Western Development Area Offshore Wind Farm Infrastructure Scoping Report  

80 

 

3.3.2 Data Gaps 

Apart from the localised surveys from the Beatrice Demonstrator site investigations and 

BOWL’s Offshore Transmission Works survey as highlighted in Section 3.3.1 above there 

is no additional detailed benthic survey data of the WDA.  Site specific surveys to 

identify the benthic characteristics across the WDA are therefore proposed. The 

surveys will include seabed sampling, video surveillance and scientific trawling. The 

survey sampling will be designed to supplement the existing data and will be based 

on the existing geophysical survey data available for the WDA. The modelled 

geophysical data (from the coarse grid surveys undertaken in 2010) will be used to 

identify target areas for benthic surveys to provide a good representation of the likely 

extent of benthic habitats throughout the WDA. 

3.3.3 Potential Effects 

3.3.3.1 Summary of Potential Effects 

Based on the EIA for benthic ecology for the MORL EDA wind farms (MORL, 2012) the 

following are perceived to be the potential effects of development in the WDA on 

benthic features: 

Potential Effect Construction  Operation Decommissioning Scoped Out 

Temporary Direct Seabed 

Disturbances 

    

Temporary Indirect 

(Sediment) Disturbances 

    

Seabed Deposition of 

Sediment Arisings from 

Drilling of Jacket Piles and 

Dredge Material from 

Seabed Preparation 

    

Seabed Contamination as 

a Result of Accidental 

Spillage of Chemicals 

    

Net Reduction of Area of 

Seabed Habitat 

    

Habitat and Associated 

Community Change 

    

Effects on Physical 

Processes and Related 

Biological Changes 

    

Whilst a specific assessment will be carried out in relation to the WDA, given the 

proximity of the MORL EDA and WDA and the potential similarities in relation to 

potential effects, the findings of the MORL EDA benthic ecology assessment have 

been included below for context. 
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3.3.3.2 Potential Effects During the Construction Phase  

Temporary Direct Seabed Disturbances 

Seabed habitats will be temporarily directly disturbed as a result of placement of the 

feet of construction vessels (jack–up barges) and the installation of inter–array cables. 

In addition, cable laying barges will typically deploy up to six heavy anchors in an 

array around the vessel to enable accurate positioning for cable installation. These 

anchors will leave a series of scars on the seabed. Berms of sediment may also be 

deposited on the seabed as a result of displacement and side casting of material from 

trenches constructed during cable installation. Small mounds of sediment may also be 

created at each anchor site as a result of the anchor being pulled through the 

sediment on initial deployment or recovery. Whilst much of this prepared seabed will 

be subsequently occupied by the foundation and scour protection material, other 

areas of prepared seabed will remain exposed. 

These temporary direct seabed disturbances are of potential interest as they will result 

in a series of seabed depressions, including holes left by the feet of spud legs and linear 

scars where inter–array cables have been buried, resulting in a change in the benthic 

ecology relative to baseline conditions. In addition, there is the potential for damage 

to benthic fauna as a result of crushing, compaction and abrasion effects causing loss 

of species diversity, abundance and biomass within the footprint of the effect. Sessile 

and sedentary fauna will be most susceptible due to their limited ability to move away 

from affected areas. Dredging (e.g. for installation of gravity base foundations) will 

remove the sediment and the animals which live within it. 

Experience from the marine aggregates industry (e.g. van Moorsel & Waardenburg, 

1991; Kenny & Rees, 1996; Sardá et al., 2000; Boyd et al., 2005; Desprez 2010; Barrio–

Frojan, 2008; Hill et al., 2011) shows that recovery of the benthic ecology follows a 

general pattern of succession of colonisation once seabed disturbances abate, but 

that the rate at which this is achieved typically depends upon a number of factors 

including the prevailing hydrodynamic and sediment transport regime, the severity of 

the original effect and the nature of the baseline community and surrounding 

populations. 

It is highlighted that the assessments for the MORL EDA identified the potential  effects 

of temporary direct seabed disturbances to be of minor significance. Since effects 

were considered to be significant within the MORL ES 2012 if they were above minor 

significance, this was not considered to be a significant effect. 

Temporary Indirect (sediment) Disturbances 

Seabed preparatory work including dredger over–spill, placement of turbines and 

installation of inter–array cables are likely to suspend fine sediments into the water 

column increasing suspended sediment concentrations (SSCs) in the locale. 

Suspended sediments from these sources will be transported via tidal currents for re-

settlement over adjacent seabed areas. This effect is of potential interest as the re-

settlement of sediment back to the seafloor may have negative indirect effects on 

benthic ecology including smothering and scour of seabed communities causing a 

loss of species diversity, abundance and biomass where effects are significant. Sessile 

epifaunal species may be particularly affected by increases in SSCs as a result of 

potential clogging or abrasion of sensitive feeding and respiratory apparatus. Larger, 

more mobile animals, such as crabs, fish, shrimps and prawns are expected to be able 

to avoid any adverse SSCs and areas of deposition.  
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It is highlighted that the assessments for the MORL EDA identified the potential effects 

of temporary direct seabed disturbances to be of minor significance (temporary, 

negative and of short duration). Since effects were considered to be significant within 

the MORL ES 2012 if they were above minor significance, this was not considered to 

be a significant effect.  

Seabed Deposition of Sediment Arisings from Drilling of Jacket Piles and Dredge 

Material from Seabed Preparation  

The deposition of sediment arisings from drilling activities will not occur under the 

gravity base scenario but is worth considering nonetheless ensuring all realistic worst 

case effects on benthic ecology are assessed (see Section 1.2 above for WDA project 

design information). This effect is specific to the jacket foundation option and it is 

therefore appropriate that related effects are assessed in the event that this 

alternative is eventually selected. Effects relate to the deposition of drill arisings onto 

the seabed and are of potential interest as a result of associated smothering and scour 

effects on benthic communities.  

Deposition of sediment and boulders will also occur with disposal of dredge 

material/re-distribution of boulders from seabed preparation (e.g. for placement of 

foundations).  Community change at a local scale and smothering effects on benthic 

communities as suspended sediments settle out will need to be considered.  The scale 

of the effects will depend on the nature and volume of the dredge/boulder material. 

It is highlighted that the assessments for the MORL EDA assessed the potential effects 

of deposition of sediment arisings from drilling activities to be of minor significance. 

Since effects were considered to be significant within the MORL ES 2012 if they were 

above minor significance, this was not considered to be a significant effect. 

Sediment Contamination as a Result of Accidental Spillage of Chemicals 

(construction, operation and decommissioning) 

Accidental spillages or release of chemicals such as grouting, fuel and oil during the 

construction, operation and decommissioning phases of the wind farm may 

potentially contaminate seabed sediments. The severity of this effect on benthic 

ecology depends upon the quantities and nature of the spillage / release, the dilution 

and dispersal properties of the receiving waters and the bio–availability of the 

contaminant to benthic species.  

It is highlighted that the assessments for the MORL EDA identified the pre-mitigation 

potential effects of accidental spillages to be of up to major significance (worst case 

scenario) as the scale and magnitude of the effects were unquantifiable at the time.  

The uncertainty associated with the effects was classed as high.  Adherence to the 

EMP reduced the significance of the effect to minor. Since effects were considered to 

be significant within the MORL ES 2012 if they were above minor significance, this was 

not considered to be a significant effect (post-mitigation). 

3.3.3.3 Potential Effects During the Operational Phase 

Net Reduction of Area of Seabed Habitat 

It is considered that there will be a direct loss of habitat due to the placement of 

infrastructure in the seabed (turbine foundations) as well as due to associated scour 

protection and cable protection material onto the seabed. The effect is of potential 

concern as it will result in a reduction in the total area of original seabed habitat. 
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The effect of the reduction of seabed habitats for the MORL EDA was assessed as 

being long term lasting for the duration of the development after which the total area 

of habitat would be restored following decommissioning and removal of turbine 

foundations and scour material. However, in view of the very small spatial extent of 

the effect, the magnitude of the effect was considered to be low. Ecosystem 

functioning of component habitats was not predicted to be significantly affected and 

so the sensitivity of the receptor was regarded to be low. Accordingly the effect of the 

direct placement of turbines on the seabed was judged to be of minor significance 

for the MORL EDA.  Since effects were considered to be significant within the MORL ES 

2012 if they were above minor significance, this was not considered to be a significant 

effect.  

Habitat and Associated Community Change 

New habitat will be created through the introduction of hard substances, including 

turbine foundations, scour, dredge disposal from seabed preparation for foundations 

during construction and cable protection material, which will be available for 

colonisation by attaching and encrusting species such as barnacles, hydroids and 

bryozoans. This will create a habitat that will be different from baseline conditions. 

There will also be an increase in the risk of enhancing the spread of marine invasive 

non–native species (MINNS). The effects will be long term lasting for the duration of the 

operation of the wind farm. Effects associated with the spread of MINNS may last 

beyond decommissioning.  The placement of scour and cable protection material on 

the seabed will also change the ambient sedimentary habitats to a more 

heterogeneous coarse, hard substrate habitat. 

Disposal of dredge material/boulder movement as part of seabed preparation can 

also result in a change in benthic communities and it will depend on the nature and 

volume of the dredge/boulder material. 

It is highlighted that the assessments for the MORL EDA identified the potential effects 

on habitats and associated community change through the introduction of hard 

substances to be of moderate significance, in recognition of the potential for C. 

mutica and other MINNS to colonise the turbines. Adherence to the EMP (including 

the MINNS protocol) reduced the significance of the effect to minor. Since effects 

were considered to be significant within the MORL ES 2012 if they were above minor 

significance, this was not considered to be a significant effect (post-mitigation). 

Effects on Physical Processes and Related Biological Changes 

Benthic habitats and associated communities are strongly influenced by seabed 

sediment type and stability which are themselves typically functions of prevailing 

hydrodynamic and wave regimes. Effects of the wind farm on physical processes are 

therefore of potential interest as they may lead to changes in baseline benthic 

ecological conditions. Depending on the extent of the effects on the hydrodynamic 

and wave regimes, the effects on the benthic community could be long term, lasting 

for the duration of the operation of the wind farm but reversible upon 

decommissioning.  

At the local (individual turbine) level, secondary scour of the seabed (i.e. scour around 

the edges of scour protection material) may occur as a result of locally accelerated 

near bottom currents. Associated effects on benthic ecology could include increased 

habitat instability and modification as a result of winnowing and erosion of finer 

grained particles from the affected seabed sediments. This may change the 

composition of affected benthic communities including exclusion of species with 
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particular sensitivity to disturbance although complete defaunation is highly unlikely. 

The extent of the influence of secondary scour is broadly related to the nature of the 

scour material itself and is therefore not considered to extend beyond a few tens of 

metres from its outer edge (as observed at Thornton Bank where gravity bases and 

associated scour protection already exist (ABPmer, 2010)).   

At the wider (array) scale, the presence of a maximum of 90 turbines (as defined in 

the Project Description in Section 1.2 above) has the potential to influence tidal flow 

speeds and prevailing wave climate which may influence sediment transport 

pathways, which may have associated effects on benthic ecology. 

It is highlighted that the assessments for the MORL EDA assessed the potential on 

physical processes and related biological changes as minor based on the results of 

the hydrodynamics, wave climate and tidal regime assessment and the benthic 

environment within the MORL EDA.  Since effects were considered to be significant 

within the MORL ES 2012 if they were above minor significance, this was not considered 

to be a significant effect. 

Temporary Direct Seabed Disturbances 

Ongoing operations and maintenance, major interventions and overhauls of turbines 

can cause temporary direct seabed disturbance. The significance of this effect will 

depend on the predicted number of interventions throughout the operational phase 

of the wind farm. 

It is highlighted that the assessments for the MORL EDA assessed the potential spatial 

extent and duration of this effect as negligible. Biotopes within the MORL EDA were 

considered to have high recoverability and were expected to recover within a few 

months to five years. Since effects were considered to be significant within the MORL 

ES 2012 if they were above minor significance, this was not considered to be a 

significant effect. 

3.3.3.4 Potential Effects During the Decommissioning Phase 

At this stage, decommissioning effects are envisaged to be similar to those described 

for the construction phase, or will be less in the event that buried cables are left in-situ. 

3.3.4 Approach to EIA 

For each of the potential effects identified above a survey or study and method of 

impact assessment is described in the tables below. 
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3.3.4.1 Construction Phase 

Potential Effect Temporary Direct Seabed Disturbances, 

Temporary Indirect (Sediment) Disturbance, and 

Seabed Deposition of Sediment Arisings from Drilling of Jacket Piles and Dredge 

Material from Seabed Preparation 

Study / Survey 

Proposed  

Data on benthic habitat will be collected through seabed sampling, video 

surveillance and scientific trawling (the survey sampling will be designed to 

supplement the existing benthic data and will be based on the existing 

modelled geophysical survey data available for the WDA). 

A benthic characterisation survey is proposed across the WDA area and 

adjacent areas within the potential influence of sediment plumes, to identify 

the biotopes and habitats present (including Annex 1 and Scottish PMF 

habitats). 

Desk based study to assess the predicted recovery of benthic communities 

present within the WDA to seabed disturbance and increased SSCs. 

The MORL Zone numerical model for physical processes will be updated (see 

Section 2.2 Physical Processes above) to determine the potential for increased 

suspended sediment concentrations and associated redeposition. 

EIA Methodology Potential effects on sensitive receptors will be assessed using the outputs of the 

physical processes model assessment and published data on the sensitivity of 

benthic communities associated with the WDA.  Best practice at the time of 

assessment will be used along with previous experience gained from the MORL 

EDA EIAs. 

 

Potential Effect Seabed Contamination as a Result of Accidental Spillage of Chemicals 

Study / Survey 

Proposed  

Chemical analysis of sediments (from subsamples of the benthic grab survey) 

will be undertaken to understand the existing sediment contaminants in the 

seabed.  

EIA Methodology The data collected will be used to assess the likelihood of sediment 

contamination through comparison with Marine Scotland Action Level I values 

for dredged materials. Contaminants to be tested will be agreed with MS-LOT 

following consultation with MSS, but are expected to include organic carbon, 

Ba, Ca, Cu, Ni, Cr, Pb, Zn, As, Sn, Hg, PAHs (EPA 16) and TPH. Best practice at 

the time of assessment will be used along with previous experience gained from 

the MORL EDA EIAs. 

  



Moray Offshore Renewables Limited 

Western Development Area Offshore Wind Farm Infrastructure Scoping Report  

86 

 

3.3.4.2 Operation Phase 

Potential Effect Net Reduction of Area of Seabed Habitat 

Study / Survey 

Proposed  

Data on the benthic habitat will be collected through seabed sampling, video 

surveillance and scientific trawling. 

A benthic characterisation survey is proposed across the WDA area to identify 

and map the biotopes and habitats present (including Annex 1 and Scottish 

PMF habitats). 

EIA Methodology Potential effects through direct habitat loss will be assessed via quantifying any 

losses in terms of % of loss of certain biotopes/habitats within the WDA.  Best 

practice at the time of assessment will be used along with previous experience 

gained from the MORL EDA EIAs. 

 

Potential Effect Habitat and Associated Community Change 

Study / Survey 

Proposed  

Data on benthic habitat will be collected through seabed sampling, video 

surveillance and scientific trawling. 

A benthic characterisation survey is proposed across the WDA area to identify 

the biotopes and habitats present (including Annex 1 and Scottish PMF 

habitats). 

EIA Methodology This characterisation biotope data will be used to assess the impact of 

increased hard substrate area on the surrounding marine ecology. Reference 

will also be made to the results of monitoring programmes for other offshore 

wind farms and other relevant literature in order to determine the communities 

likely to become established on the turbines. Standard EIA methodologies will 

be used to determine significance. Best practice at the time of assessment will 

be used along with previous experience gained from the MORL EDA EIAs. 

 

Potential Effect Effects on Physical Processes and Related Biological Changes, and Temporary 

Direct Seabed Disturbances 

Study / Survey 

Proposed  

Data on benthic habitat will be collected through seabed sampling, video 

surveillance and scientific trawling. 

A benthic characterisation survey is proposed across the WDA area to identify 

the biotopes and habitats present (including Annex 1 and Scottish PMF 

habitats). 

Desk based study to assess the predicted recovery of benthic communities 

present within the WDA to seabed disturbance and increased SSCs. 

The MORL Zone numerical model for physical processes will be updated (see 

Section 2.2 Physical Processes above) to determine the potential for increased 

suspended sediment concentrations and associated redeposition. 

EIA Methodology Potential effects on the benthic environment through scour/sediment transport 

changes and temporary direct seabed disturbances will be assessed by 

applying the findings of the physical processes assessment to the 

characterisation of the benthic datasets, including published data on the 

sensitivity of benthic communities associated with the WDA, and previous 

experience gained during the assessment of previous offshore wind farms and 

standard EIA methodologies. Best practice at the time of assessment will be 

used along with previous experience gained from the MORL EDA EIAs. 
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Potential Effect Seabed Contamination as a Result of Accidental Spillage of Chemicals 

Study / Survey 

Proposed  

Data on the benthic habitat will be collected through seabed sampling, video 

surveillance and scientific trawling.  

A benthic characterisation survey is proposed across the WDA area to identify 

the biotopes and habitats present (including Annex 1 and Scottish PMF 

habitats). 

Chemical analysis of sediments (from subsamples of the benthic grab survey) 

will also be undertaken to understand the existing sediment contaminants in the 

seabed. 

EIA Methodology The data collected will be used to assess the likelihood of sediment 

contamination through comparison with Marine Scotland Action Level I values 

for dredged materials and the presence and responses of particularly 

vulnerable species and communities which will be protected through the 

development of, and adherence to, relevant management plans. Best practice 

at the time of assessment will be used along with previous experience gained 

from the MORL EDA EIAs. 

3.3.5 Site Specific Survey Methodology 

The benthic ecology survey will be conducted following Cefas Guidelines (Cefas, 

2004) and in accordance with Cefas guidance on the conduct of benthic surveys at 

marine aggregate sites (Ware & Kenny, 2011). 

The benthic surveys will include the following techniques: 

 Seabed imagery via drop down video for habitat assessment; 

 Single 0.1m2 mini-Hamon grab sample at each station for quantitative sampling 

of sediment fauna and particle size distribution; 

 Stainless steel Day grab or Shipek grab sampling for seabed sediment chemical 

analyses; and 

 2 m scientific beam trawling for assessment of mobile epibenthic assemblages 

(crabs, fish, prawns etc). 

Proposed methodologies will be agreed with MS-LOT following consultation with MSS 

prior to mobilisation.  

Seabed sampling 

A random stratified seabed sampling array will be developed on the basis of pre-  

acquired geophysical (side scan sonar and bathymetry) data.   

At each station, a single quantitative seabed sample will be collected by a 0.1 m2 Day 

or Hamon grab for macrofaunal content and particle size distribution analysis (PSD). In 

addition, a single sample for contaminants analysis shall be collected by a 0.04 m2 

Shipek grab at selected stations.   
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At each sampling location acceptable samples will be retained for faunal and 

sediment analysis and for physico-chemical analyses. The analyses tested will include: 

 Particle Size Distribution (PSD) with sieve and laser sizer; 

 Total Organic Carbon (TOC); 

 Hydrocarbon analysis; 

 Heavy metal concentration (Ba, As, Cd, Cr, Cu, Pb, Hg, Ni, Sn); 

 PAH (Polycyclic Aromatic Hydrocarbons); and 

 Macrofaunal and epifaunal analysis with phylum biomass analysis.  

Video Surveillance 

Prior to the grab sampling at each station, seabed video surveillance will be collected 

for assessment of habitats, conspicuous epifauna and presence of any sensitive 

features, such as reefs. The video camera will also be deployed to ground truth any 

topographically distinct features that may have been identified from the review of the 

geophysical data.  Photographic stills will also be collected for subsequent analysis 

and to enhance the species record for each station.   

Seabed video and photography data will be acquired using a drop-down transect 

methodology at each station. Digital stills will be acquired throughout each transect. 

Parallel lasers will also be attached to the camera system to allow quantification and 

assessment of scale of all observed fauna. In addition, laser scaling is important in 

determining sediment size classes, especially for assessment of geogenic or biogenic 

reef, if found.  From previous experience, visibility conditions are expected to be 

adequate for video surveillance purposes. 

Once the data is returned to the office it will be analysed to record the fauna and 

flora and sediment conditions observed. 

Scientific Trawling 

A series of 2 m scientific beam trawl samples shall also be collected for assessment of 

larger, more mobile fauna such as crabs, fish and shrimps. Survey logs will be kept 

detailing the sample name / number, fix number / geographical location of start and 

end position, speed of trawl, distance of trawl, length of winch wire deployed, time in 

the water, volume of sample recovered, sediment and other materials present in trawl 

and conspicuous fauna.  

Trawl sampling will be conducted using a 2 m Scientific Beam Trawl based on the 

industry standard Lowestoft design. The trawls are fitted with a 10 mm net with a 5 mm 

cod end liner. 

At each site, the trawl will be orientated into the most appropriate direction to enable 

the trawl to be undertaken into the tide (which enables low survey speeds coupled 

with manoeuvrability). Tow length will be no more than 1000 m with a speed not 

exceeding 2 knots. Vessel track will be recorded along with start and end points of the 

trawl. 

  



Moray Offshore Renewables Limited 

Western Development Area Offshore Wind Farm Infrastructure Scoping Report 

89 

Contents of each trawl will be photographed and sorted and epibenthos identified. 

The total length of commercial fish will be measured to the nearest centimetre, 

rounded down. The sex of elasmobranchs and other adult fish will be recorded where 

possible. The sex, carapace length and shell softness of macro-crustaceans will be 

recorded, including the presence of any berried females. Large conspicuous sessile 

colonial fauna will be weighed to illustrate relative abundance at each location. 

Species will be identified and enumerated on site. Problematic species will be 

preserved on-site and returned for subsequent analysis.  

Following analysis, data will undergo univariate and multivariate analyses to derive 

community metrics and will contribute to the habitat classification and mapping 

outputs. 

3.3.6 Cumulative and In-combination Effects 

There is foreseeable potential for the extent or magnitude of any effects identified in 

Section 3.3.3 above to be cumulatively increased by the simultaneous presence of 

other existing or proposed activities or developments. The extent to which these 

cumulative effects may arise will depend upon the design and extent of the 

infrastructure or the frequency and intensity of the activities.  

As discussed in Section 1.3.2.6 above, the method for cumulative impact assessment 

will be carried out in accordance with the methods outlined within the MFOWDG 

discussion document “Moray Firth Offshore Wind Developers Group Cumulative 

Impact Assessment Discussion Document” (MORL, 2012) unless otherwise agreed with 

MS-LOT and appropriate stakeholders. This document has been included as Annex 1 

to this Scoping Report.  

3.3.7 Potential Mitigation Measures 

If in light of the conclusions of the EIA, potential mitigation measures are required, these 

will be determined following the production of the impact assessments and 

consultation with consenting authorities and appropriate stakeholders.  

It is highlighted that mitigation put forward for the MORL EDA (MORL, 2012), included:  

 Adherence to EMP; and  

 Adoption of a protocol to minimise risk in relation to spread MINNS. 
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3.4 Fish and Shellfish Ecology 

3.4.1 Baseline Characteristics 

This section describes the Fish and Shellfish Ecology baseline environment and 

potential effects associated with the WDA. Information on the WDA baseline 

characteristics have been derived mostly from the MORL ES 2012. The Fish and Shellfish 

ES Chapter and Technical Appendix can be accessed via the following links – Chapter 

4.3 Fish and Shellfish Ecology and Technical Appendix 4.3 A Fish and Shellfish Ecology. 

Table 3.4-1 below lists the proposed datasets that will inform the assessment. 

Table 3.4-1 Datasets for the fish and shellfish ecology EIA 

Dataset Coverage Date 

Hydrodynamic modelling MORL EDA and Zone 2012 

Benthic Surveys (grabs trawls and video, EMU Ltd) MORL EDA October 2010 

Sandeel surveys MORL Zone Jan – Mar 2012 

Cod survey report (MORL, 2013a) MORL Zone Feb-Mar 2013 

Pre-construction baseline cod spawning survey – 

Technical Report 

BOWL site Feb 2015 

BOWL herring larval surveys BOWL site 2014-2015 

BOWL cable route benthic surveys BOWL cable route 2012 

Cod Spawning Grounds - González-Irusta & Wright – 

ICES Journal of Marine Science 

North Sea 2015 

International Council for the Exploration of the Sea 

(ICES) publications (e.g. International Bottom Trawl 

Survey and International Herring Larval Survey) 

UK n/a 

Marine Management Organisation (MMO) landings 

data by ICES rectangle  

UK To be confirmed 

Fisheries Sensitivity Maps in Brisith Waters 

e.g. Coull et al. (1998) 

Ellis et al. (2012) 

Scottish Marine and Freshwater Science Volume 5 

Number 10: Updating Fisheries Sensitivity Maps in 

British Waters (2014) 

UK 1998 

Mapping spawning and nursery areas of species to 

be considered in Marine Protected Areas (Marine 

Conservation Zones) 

UK 2010 

 

  

http://www.morayoffshorerenewables.com/Document-Library.aspx?path=environmental+statement%5cvolume+2+-+project+background+and+description+of+the+environment%5c4+description+of+the+environment+-+biolgical
http://www.morayoffshorerenewables.com/Document-Library.aspx?path=environmental+statement%5cvolume+2+-+project+background+and+description+of+the+environment%5c4+description+of+the+environment+-+biolgical
http://www.morayoffshorerenewables.com/Document-Library.aspx?path=environmental+statement%5cvolumes+8+to+11+-+technical+appendices%5cvolume+10+part+1+-+biological+environment+technical+appendices&fileid=105
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The guidance documents to be used in the preparation of the EIA include: 

 Cefas (2004). Offshore Wind Farms: Guidance Note for Environmental Impact 

Assessment in Respect of Food and Environmental Protection Act (FEPA) and 

Coast Protection Act (CPA) Requirements: Version 2. 

 IEEM (Institute of Ecology and Environmental Management) (2010). Guidelines 

for Ecological Impact Assessment in Britain and Ireland. Marine and Coastal. 

Final Document, August 2010. 

3.4.1.1 Spawning and nursery areas 

Spawning and nursery grounds have been defined for a number of species within and 

in the immediate vicinity of the WDA (see Figures 3.4-1 and 3.4-2 below). These are 

shown in Table 3.4-2 below, together with spawning times and intensity of spawning / 

nursery areas. Spawning times are given as provided in Coull et al., (1998) and 

spawning / nursery grounds intensity as described in Ellis et al., (2010). Detailed 

information on the ecology and spawning behaviour of the species is given in the 

MORL ES 2012 (Appendix 4.3 A, Section 4) and further detail on cod spawning 

behaviour on the Smith Bank is provided in MORL Modified ES 2014 and BOWL (2015). 
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Table 3.4-2 Species with Spawning and Nursery Areas within / in Close Proximity to the MORL EDA and 

Export Cable(s), and Spawning Times and Intensity (Coull et al., 1998, Ellis et al., 2010) 

Species Seasonality of Spawning (Intensity and Peak Spawning*) Nursery 

(Intensity) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Cod  * *           

Herring              

Lemon 

Sole 

             

Nephrops    * * *        

Plaice * *            

Sandeel              

Sprat     * *        

Whiting              

Anglerfish n/a  

Blue 

Whiting 

n/a  

Haddock n/a  

Hake n/a  

Ling n/a  

Mackerel n/a  

Saithe n/a  

Spotted 

Ray 

n/a  

Spurdog n/a  

Thornback 

Ray 

n/a  

Colour key: Red – high intensity spawning/nursery ground. Yellow – low intensity spawning / nursery 

ground. 

Green – unknown intensity. * - Peak spawning.  

It should be noted that, in addition to the species listed above, king scallops may use 

areas within the WDA as a spawning and nursery ground. As suggested by fisheries 

data, scallops are widely distributed in the Moray Firth, including the area of the WDA. 

Similarly squid, a species also supporting important commercial fisheries, is known to 

spawn in the Moray Firth in inshore areas. Some degree of squid spawning may 

therefore also occur in the area of the WDA.  

Spawning and nursery grounds are dynamic features of fish life history and are rarely 

fixed in one location from year to year.  In addition, fish may spawn earlier or later in 

the season in response to environmental change.  Therefore, the information provided 

in Figures 3.4-1 and 3.4-2 above represents the widest known distribution of spawning 

and nursery grounds. 

3.4.1.2 Key prey species 

Sandeels, herring and sprat play a key role in the North Sea’s food–web, being situated 

in a mid–trophic position. They are major predators of zooplankton and the principal 

prey of many top predators such as birds, marine mammals and piscivorous fish. 

Herring is fed upon by a number of fish species (i.e. salmon, sea trout, whiting and 

cod), seabirds and a number of marine mammals such as harbour porpoises, 

bottlenose dolphins, grey seals and common seals. Similarly, sprat is also fed upon by 

a number of fish species, sea birds and marine mammals. 
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Sandeels are most commonly preyed upon when they are in transit to, or feeding in 

the water column. They are a key component of the diet of many birds (e.g. kittiwakes, 

razorbills, puffins and common terns), piscean predators such as herring, salmon, sea 

trout, cod, haddock and marine mammals such as grey seals, harbour porpoises and 

minke whales.  

A sandeel survey was undertaken between January to March 2012 for the purposes of 

investigating the distribution of sandeels across the MORL Zone. The greatest 

abundance of sandeels were found in the eastern section of the WDA (Figure 3.4-3 

below). The majority of individuals caught were Rait’s sandeel (Ammodytes marinus) 

with a small proportion of Smooth sandeel (Gymnammodytes semisquamatus) 

recorded from sample sites on slightly gravelly sand and gravelly sand.  

Overall, the distribution of sandeels was considered to be patchy, with the majority 

being caught in areas characterised by a sandy substrate (sand, sandy gravel, 

gravelly sand). It was commented in the MORL ES 2012 that zero catch rates should 

not be taken as an indication of unsuitable sandeel habitat. Sandeel distribution is 

extremely patchy and even the most suitable habitats often render zero–catch 

samples. If it is assumed that the population is below the area’s carrying capacity, it is 

unlikely that all of the most suitable habitat will be fully occupied by sandeels 

(Greenstreet, 2007). 
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3.4.1.3 Conservation species 

A number of species of conservation importance have been identified as potentially 

present in the WDA. These include diadromous migratory species, (those using the 

marine and freshwater environments during their life cycle) elasmobranchs (sharks 

and rays) and commercial fish species.  

Diadromous migratory species potentially present in the Moray Firth area are given in 

Table 3.4-3 below, together with their conservation status. The qualifying status of 

species considered for selection of river SACs in the Moray Firth and the wider area is 

given in Section 3.2 – Designated Sites above. A description of the ecology and 

distribution of diadromous species of conservation importance is provided in the MORL 

ES 2012 (Appendix 4.3 A, Section 6). 

Table 3.4-3 Diadromous Migratory Species of Conservation Importance 

Common name Latin Name Conservation Status 
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European 

Eel 

Anguilla 

anguilla 

Y Critically 

endangered 

n n n n y y N 

Allis Shad Alosa alosa Y Least concern y y y y y n N 

Twaite Shad Alosa fallax N Least concern y y y y y n N 

Sea 

Lamprey 

Petromyzon 

marinus 

Y Least concern y y n n y y N 

River 

Lamprey 

Lampetra 

fluviatilis 

N Least concern y y n y y y N 

Smelt Osmerus 

eperlanus 

N Least concern n n n n y y N 

Atlantic 

Salmon 

Salmo salar Y Lower risk / least 

concern 

y y n y y y N 

Sea Trout Salmo 

trutta 

n Least concern n n n n y y N 

It should be noted that Atlantic salmon and sea lamprey are primary reasons and 

qualifying features for selection of a number of SAC rivers in the Moray Firth area. In 

addition, the freshwater pearl mussel is also a primary reason for selection of a number 

of SAC rivers in the Moray Firth area. The life cycle of this species is closely linked to that 

of Atlantic salmon and concerns have been raised that impacts on Atlantic salmon 

may result in indirect effects on this species.  
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Elasmobranch species (sharks and rays) with conservation status and / or declining 

stocks potentially using the WDA are given in Table 3.4-4 below. Their distribution and 

ecology in the Moray Firth are described in the MORL ES 2012 (Appendix 4.3 A, Section 

6.2). Sharks and rays have slow growth rates and low reproductive output compared 

to other species groups. This results in slow rates of stock increase and low resilience to 

fishing mortality. Directed fisheries have caused stock collapse for many species, 

although at present, mortality in mixed–species and by–catch fisheries seems to be a 

more important threat. 

Table 3.4-4 Principal Elasmobranch Species with Conservation Status Recorded in the Moray Firth 

Common 
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Sharks 

Basking 

shark 

Cetorhinus 

maximus 

N N Y Vulnerable Y N Y Y Y 

Blue shark Prionace 

glauca 

N N N Near 

threatened 

N N Y N N 

Gulper 

shark 

Centrophorus 

granulosus 

Y N Y Vulnerable N N Y N N 

Leafscale 

gulper 

shark 

Centrphorus 

squamosus 

Y N Y Vulnerable N N Y N N 

Porbeagle Lamna nasus N N Y Vulnerable N N Y N N 

Portuguese 

dogfish 

Centroscymunus 

coelolepis 

Y N Y Near 

threatened 

N N Y N N 

Sailfin 

roughshark 

Oxynotus 

paradoxus 

Y N N Data 

deficient 

N N N N N 
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Spurdog 

(spiny 

dogfish) 

Squalus 

acanthias 

Y Y Y Vulnerable N N Y Y N 

Tope Galeorhinus 

galeus 

Y N N Vulnerable N N Y N N 

Skates and Rays 

Common 

skate 

Dipturus batis Y Y Y Critically 

endangered 

N N Y Y N 

Long-

nosed 

skate 

Dipturus 

oxyrinchus 

Y N N Near 

threatened 

N N N N N 

Sandy ray Leucoraja 

circularis 

N N N Vulnerable N N Y N N 

Spotted 

ray 

Raja montagui N Y Y Least 

concern 

N N N N N 

Thornback 

ray 

Raja clavata Y Y Y Near 

threatened 

N N N N N 

While skate Rostroraja alba Y N Y Endangered N N Y N N 

Further to the above, there are a number of other fish species with conservation status 

in the Moray Firth area. The majority of these are commercially exploited in the Moray 

Firth having been recorded in landings data (2000 to 2009) within the regional study 

area. These are given in Table 3.4-5 below. In addition, the Ocean Quahog (Arctica 

islandica) a Scottish PMF and listed on the OSPAR list of threatened / declining species  

is also known to be present in the Moray Firth. A small number of juveniles of this species 

have been recorded in the MORL EDA but no adult specimens (MORL, 2012). 

Table 3.4-5 Conservation Status of Fish Species Recorded in Landings Data (2000 to 2009) Within the 

Regional Study Area 

Common 

Name 

Latin Name Scottish 

PMF 

UK BAP 

Species 

OSPAR IUCN Red 

List 

Anglerfish Lophius piscatorius Y  Y N N 

Atlantic halibut Hippoglossus hippoglossus N Y N Y 

Atlantic 

mackerel 

Scomber scomber Y Y N N 

Black 

scabbardfish 

Aphanopus carbo N Y N N 

Blue ling Molva dypterygia Y Y N N 

Cod Gadus morhua Y Y Y Y 

Greenland 

hablibut 

Reinhardtius hippoglossoides N Y Y Y 
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Common 

Name 

Latin Name Scottish 

PMF 

UK BAP 

Species 

OSPAR IUCN Red 

List 

Hake Merluccius merluccius N Y N N 

Herring Clupea harengus Y  N N Y 

Horse mackerel Trachurus trachurus N Y N N 

Ling Molva molva Y Y N N 

Norway pout Trisopterus esmarki Y N N N 

Plaice Pleuronectes platessa N Y N Y 

Saithe Pollachius virens Y (juveniles) N N N 

Sandeels Ammodytes marinus Y Y N N 

Ammodytes tobianus Y Y N N 

Sand goby Pomatoschistus minutus Y N N N 

Whiting Merlanguis merlangus Y (juveniles) Y N N 

3.4.1.4 Commercial Species  

Landings data for commercial fish species is available through units called ICES 

rectangles (see Figure 3.4-4 below). These units can be used to infer the potential 

commercial fish species within an area. The relevant units for the WDA are 45E7 and 

45E6. However, it is difficult to use these units to infer which commercial species may 

be present within the study area because unit 45E6 also covers the coastal zone, which 

is targeted by different fishery gear types compared to the offshore area of the Smith 

Bank. However, the data from 2000 - 2009 do suggest that king scallops form a 

significant proportion of the commercial catch from the WDA area and haddock are 

also likely to be a key commercial species.  

Seasonal squid fisheries are also known to be of relative importance to local fishermen 

in the Moray Firth area, although squid do not constitute a significant proportion of the 

total weight landed.  

Elasmobranch species (sharks and rays) constitute a small percentage of the landings 

weights in both rectangles, being included under the category “other” in Figure 3.4-4 

below.  
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Landings data for commercial fish species is available through units called ICES 

rectangles (see Figure 3.4-4 above). These units can be used to infer the potential 

commercial fish species within an area. The relevant units for the WDA are 45E7 and 

45E6. However, it is difficult to use these units to infer which commercial species may 

be present within the study area because unit 45E6 also covers the coastal zone, which 

is targeted by different fishery gear types compared to the offshore area of the Smith 

Bank. However, the data from 2000-2009 do suggest that king scallops form a 

significant proportion of the commercial catch from the WDA area and haddock are 

also likely to be a key commercial species.  

Seasonal squid fisheries are also known to be of relative importance to local fishermen 

in the Moray Firth area, although squid do not constitute a significant proportion of the 

total weight landed.  

Elasmobranch species (sharks and rays) constitute a small percentage of the landings 

weights in both rectangles, being included under the category “other” in Figure 3.4-4 

above. 

3.4.2 Data Gaps 

The quality and resolution of the available data is considered to be suitable for the EIA 

for fish and shellfish. 

3.4.3 Potential Effects 

3.4.3.1 Summary of Potential Effects 

Based on the EIA for fish and shellfish ecology for the MORL EDA (MORL, 2012), the 

following are perceived to be the potential effects of development in the WDA on fish 

and shellfish ecology: 

Potential Effect Construction  Operation Decommissioning Scoped Out 

Temporary 

disturbance to the 

seabed (including 

smothering) 

    

Underwater noise 

from piling activity 

    

Loss/ damage/ 

change of habitat 

    

Introduction of new 

habitats / habitat 

creation 

    

Electromagnetic 

Fields 

    

Operational noise     

Changes to fishing 

activity 

    
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Whilst a specific assessment will be carried out in relation to the WDA, given the 

proximity of the MORL EDA and WDA and the potential for similarities in relation to 

potential effects, the findings of the MORL EDA fish and shellfish ecology assessment 

have been included below for context. 

3.4.3.2 Potential Effects During the Construction Phase  

Loss / damage / change of habitat 

Seabed preparation, such as dredging or boulder redistribution for installation of 

foundations or cables, will result in a change and/or loss of habitat and potential 

damage to habitat available to fish and shellfish in general. Sandeels, which are 

substrate specific and spawning herring, which lay their eggs on the seabed, are likely 

to be particularly sensitive.  

Temporary Disturbance to the Seabed (including smothering) 

The physical disturbance of the seabed associated with construction works (e.g. 

dredging for foundations or drilling activites for piles) may result in an increase in 

suspended sediment concentrations and subsequent sediment re-deposition. This 

could result in effects on fish and shellfish species including smothering, impairment to 

feeding behaviour, displacement and mortality. Sensitive receptors are expected to 

include eggs and larvae of fish and shellfish, including seabed laid eggs of herring and 

sandeels, mobile and sedentary or sessile juvenile and adult fish and shellfish.  

It is highlighted that the assessments for the MORL EDA identified that effects of 

suspended sediment concentration increases on eggs and larvae were probable. 

Given the sensivity of eggs and larvae to turbidity, the receptors were considered to 

be of medium sensitivity and the effects would be negative but of minor significance. 

For seabed laid eggs, such as those of sandeel and herring, the effect of the 

redeposition of increased levels of suspsended sediment concentrations were 

considered to be probable. These effects were also considered to be negative but of 

minor significance.  

The potential for increased levels of suspended sediment concentrations were 

expected to cause the displacement of mobile juvenile and adult fish. Given their 

mobility, this group was considered to be of low sensitivity but the effect was 

considered probable and negative but of minor significance.   

With the exception of squid, the shellfish in the area have limited mobility and 

increased levels of suspended sediments and its redeposition could affect the shellfish 

through displacement, smothering and impaired feeding from redeposition. Effects on 

shellfish were considered probable and negative but of minor significance. Since 

effects were considered to be significant within the MORL ES 2012 if they were above 

minor significance, the effects listed above were not considered to be significant 

effects. 

Underwater noise from piling activity  

A number of wind farm construction related activities generate underwater noise and 

vibration. These include suction dredging, drilling, operational noise, impact piling, 

cable laying, rock placement, seismics, trenching and vessel noise. Effects from noise 

could include displacement and potentially hearing damage or mortality of fish, both 

with and without swim bladders. Sensitive receptors include herring and cod.  

  



Moray Offshore Renewables Limited 

Western Development Area Offshore Wind Farm Infrastructure Scoping Report  

104 

 

It is highlighted that the assessments for the MORL EDA assessed the potential for 

effects of underwater piling noise on the following species: plaice, salmon, sea trout, 

cod, whiting, herring, larvae and glass eels and shellfish. Effects on the fish species 

were considered to be probable and negative and with mitigation, the significance 

of the effects was minor. Effects on larvae and glass eels were considered to be 

probable and negative but of minor significance. The effects on shellfish were 

considered to be unlikely but if they did occur would be negative and of minor 

significance. Since effects were considered to be significant within the MORL ES 2012 

if they were above minor significance, the effects listed above were not considered 

to be significant effects. 

3.4.3.3 Potential Effects During the Operational Phase  

Loss / damage / change of habitat 

The footprint of the wind farm will result in a loss of habitat to fish and shellfish in general  

and in particular sandeels, as these species are substrate specific, and spawning 

herring, which lay their eggs on the seabed.  

It is highlighted that the assessments for the MORL EDA identified that fish and shellfish 

were likely to have a low sensitivity to any effects of loss of habitat and that although 

the effects were probable, the effects would not be significant. Sandeels and  

spawning herring were both considered to have medium sensitivity to habitat loss. The 

potential for effects to spawning herring were considered unlikely but if they did occur 

would be negative but of minor significance. The effects on sandeels were considered 

probable, negative and of minor significance. Since effects were considered to be 

significant within the MORL ES 2012 if they were above minor significance, the effects 

listed above were not considered to be significant effects. 

Introduction of new habitat / habitat creation 

The introduction of structures and on-site dredge disposal material will increase the 

area of new habitat available for colonization. Fish and shellfish, in general, are 

expected to be affected by such an introduction. Edible crab, a commercial species, 

is expected to be an early colonizer of operational offshore wind farms (Linley et al., 

2007). The potential for non-native species to colonise the new habitat is also a 

possibility. 

It is highlighted that the assessments for the introduction of new structures for the MORL 

EDA identified that potential effects on fish and shellfish were probable and of minor 

significance. Whether the effects were positive or negative would depend on the 

species in question. For edible crab, a positive effect was considered probable but this 

would be of minor significance. Since effects were considered to be significant within 

the MORL ES 2012 if they were above minor significance, the effects listed above were 

not considered to be significant effects. 

EMFs 

The inter-array cables for the WDA will potentially create electromagnetic fields, which 

may affect the behaviour of species sensitive to such fields. Sensitive receptors are 

likely to include elasmobranchs (and in particular common skate and spiny dogfish), 

river and sea lamprey, Atlantic salmon and sea trout, European eel, which are all 

expected to have medium sensitivity to electromagnetic fields and other fish and 

shellfish species, which are expected to have low sensitivity. 
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It is highlighted that the assessments for the MORL EDA identified that potential effects 

on elasmobranchs, Atlantic salmon, sea trout and European eel were considered to 

be negative and probable but of minor significance. Effects on lampreys and other 

species of fish and shellfish were considered to be unlikely but if they did occur would 

be negative and of minor significance.  Since effects were considered to be significant 

within the MORL ES 2012 if they were above minor significance, the effects listed above 

were not considered to be significant effects. 

Research on the likely effects of electromagnetic fields from generators and 

associated cabling on salmon has recently been done by MSS. Recent studies of EMF 

on fish and shellfish species in America has also been done (e.g. Bull & Nishimoto, 2016; 

Nishimoto et al., 2016; and Wyman et al., 2016). Reference to these works will made 

when assessing this potential effect. 

Operational noise 

During the operational phase of a wind farm, noise is principally generated by the 

turbine’s gear boxes and transferred into the water and sediment through the towers 

and foundations (Lindell, 2003). Sound emissions during this period are expected to be 

in the low-frequency range (Westerberg, 1994; Degn, 2000; Lindell, 2003). Detailed 

information on the likely effects of operational noise on fish and shellfish is limited to 

date, it is however generally accepted that the effects of operational noise are 

restricted to masking of communication and orientation signals, rather than causing 

damage or consistent avoidance reactions (Wahlberg and Westerberg, 2005). The 

implication of these effects will depend on the ecology and use that particular species 

makes of the WDA and its vicinity and on the hearing ability of different species. All fish 

species are potential receptors. Gadoids (e.g. cod) are expected to have a greater 

sensitivity to operational noise due to their use of sound during spawning.  

It is highlighted that the assessments for MORL EDA identified that potential effects on 

fish and shellfish species, in general, were unlikely but would be negative and of minor 

significance if they were to occur. Effects on cod and haddock were considered to 

be probable, negative and of minor significance. Since effects were considered to be 

significant within the MORL ES 2012 if they were above minor significance, the effects 

listed above were not considered to be significant effects. 

Changes to fishing activity 

Changes to fishing activity as a result of the installation of the WDA could potentially 

affect fish and shellfish species. Primarily this would be species commercially targeted 

and / or caught as by-catch, although a wider range of organisms may also be 

affected due to changes in seabed communities associated with seabed 

disturbance. 

It is highlighted that the assessments for the MORL EDA considered that whilst the 

potential for changes to fishing activity to have an effect on fish and shellfish receptors 

was recognised, given the numerous uncertainties (e.g. actual degree of fishing 

reduction and areas to which where fishing effort may be displaced) it was not 

possible for a meaningful assessment to be made. However, on the basis that fishing 

would continue to be possible within the wind farms during the operational phases, it 

was not expected that a significant effect (above minor) would occur. Since effects 

were considered to be significant within the MORL ES 2012 if they were above minor 

significance, the effects listed above were not considered to be significant effects. 
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3.4.3.4 Potential Effects During the Decommissioning Phase 

At this stage, decommissioning effects are envisaged to be similar to those described 

for the constrction phase.  

3.4.4 Approach to EIA 

For each of the potential effects identified above a study and method of impact 

assessment is described in the tables below. MORL will seek to agree with key 

stakeholders including MSS and SNH the key parameters and detailed methodologies 

to be used in the assessments following receipt of the responses to this scoping report. 

3.4.4.1 Construction Phase 

Potential Effect Loss/Damage/Change of Habitat 

Study / Survey 

Proposed  

Desk based research, results of surveys done within the MORL Zone and BOWL 

site to date and interviews with Moray Firth fishermen will be used to determine 

the fish assemblage of the area.  

EIA Methodology The available geophysical and geotechnical survey data available for the 

WDA will be used to determine the available habitat. The potential for losses / 

damage/ or change to habitats through boulder movement or on-site dredge 

disposal will be assessed. The assessment will follow best practice at the time of 

assessment along with previous experience gained from the MORL EDA EIAs. 

 

Potential Effect Temporary Disturbance to the Seabed 

Study / Survey 

Proposed  

Desk based research, results of surveys done within the MORL Zone and BOWL 

site to date and interviews with Moray Firth fishermen will be used to determine 

the fish assemblage of the area. 

To determine the potential for increased suspended sediment concentrations 

and associated redeposition, the MORL Zone numerical model for physical 

processes will be updated (see Section 2.2 above).  

EIA Methodology Potential effects on sensitive receptors will be assessed using the outputs of the 

metocean model assessment and published data on the sensitivity of fish and 

shellfish species associated with the WDA. Best practice at the time of 

assessment will be used along with previous experience gained from the MORL 

EDA EIAs.  

 

Potential Effect Underwater noise from piling activity  

Study / Survey 

Proposed  

Desk based research, results of surveys done within the MORL Zone and BOWL 

site to date and interviews with Moray Firth fishermen will be used to determine 

the fish assemblage of the area. 

Underwater noise modelling will be done to identify the geographical range of 

potential effects.  

EIA Methodology Potential effects during the construction phase on sensitive receptors will be 

assessed using specific noise modelling for the area. This will draw on 

contemporary research on species sensitivity to underwater noise and the 

assessment will follow best practice at the time of assessment along with 

previous experience gained from the MORL EDA EIAs. 

 



Moray Offshore Renewables Limited 

Western Development Area Offshore Wind Farm Infrastructure Scoping Report 

107 

3.4.4.2 Operation Phase 

Potential Effect Loss of Habitat 

Study / Survey 

Proposed  

Desk based research, results of surveys done within the MORL Zone and BOWL 

site to date and interviews with Moray Firth fishermen will be used to determine 

the fish assemblage of the area.  

EIA Methodology The available geophysical and geotechnical survey data available for the 

WDA will be used to determine the available habitat. The potential losses of 

habitats through substructure/foundation placement and temporary losses 

during the inter-array and export cabling will be quantified.  Potential effects 

from areas from which fishing is excluded (i.e. 50 m around operational 

turbines) will also be highlighted. The assessment will follow best practice at the 

time of assessment along with previous experience gained from the MORL EDA 

EIAs. 

 

Potential Effect Introduction of New Habitat 

Study / Survey 

Proposed  

Desk based research and interviews with Moray Firth fishermen will be used to 

determine the fish assemblage of the area and the potential for species to 

colonise infrastructure. 

EIA Methodology A review of the potential colonisation of new structures (piles, scour protection 

etc) and potential effects afforded by this will be undertaken. The assessment 

will follow best practice at the time of assessment along with previous 

experience gained from the MORL EDA EIAs. 

 

Potential Effect EMFs 

Study / Survey 

Proposed  

Desk based research, results of surveys done within the MORL Zone and BOWL 

site to date and interviews with Moray Firth fishermen will be used to determine 

the fish assemblage of the area. 

EIA Methodology The findings of recent and ongoing projects investigating the effects of EMF on 

sensitive fish species will be used to determine the significance of any impacts 

on fish species from EMF associated with the wind farm cables. The assessment 

will follow best practice at the time of assessment along with previous 

experience gained from the MORL EDA EIAs. 

 

Potential Effect Operational noise 

Study / Survey 

Proposed  

Desk based research, results of surveys done within the MORL Zone and BOWL 

site to date and interviews with Moray Firth fishermen will be used to determine 

the fish assemblage of the area. 

EIA Methodology Potential effects during the operational phase on sensitive receptors will be 

assessed using specific noise modelling for the area. This will draw on 

contemporary research on species sensitivity to underwater noise and the 

assessment will follow best practice at the time of assessment along with 

previous experience gained from the MORL EDA EIAs. 
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Potential Effect Changes to fishing activity 

Study / Survey 

Proposed  

Desk based research, results of surveys done within the MORL Zone and BOWL 

site to date and interviews with Moray Firth fishermen will be used to determine 

the fish assemblage of the area. 

EIA Methodology Impact assessment will include a consideration of potential effects from a 

change/reduction/cessation in commercial fishing within the proposed 

development area and the displacement of commercial fisheries to other 

areas which previously were not used as intensively. The assessment will follow 

best practice at the time of assessment along with previous experience gained 

from the MORL EDA EIA’s. 

3.4.5 Cumulative and In-combination Effects 

There is foreseeable potential for the extent or magnitude of any effects identified in 

Section 3.4.3 above to be cumulatively increased by the simultaneous presence of 

other existing or proposed activities or developments. The extent to which these 

cumulative effects may arise will depend upon the design and extent of the 

infrastructure or the frequency and intensity of the activities.  

As discussed in Section 1.3.2.6 above, the method for cumulative impact assessment 

will be carried out in accordance with the methods outlined within the MFOWDG 

discussion document ‘Moray Firth Offshore Wind Developers Group Cumulative 

Impact Assessment Discussion Document’ (MORL, 2012) unless otherwise agreed with 

MS-LOT and appropriate stakeholders. This document has been included as Annex 1 

to this Scoping Report. 

3.4.6 Potential Mitigation Measures 

If in light of the conclusions of the EIA potential mitigation measures are required, these 

will be determined following the production of the impact assessments and 

consultation with MS-LOT and appropriate stakeholders.  

It is highlighted that mitigation put forward for the MORL EDA offshore wind farms 

(MORL, 2012), included:  

 Soft start piling; 

 Monitoring of noise or appropriate surveys to increase confidence in the 

assessment of construction and operational noise and / or mitigation measures 

where required; 

 Cable burial and/or protection to minimize potential electromagnetic fields; 

 The adoption of a protocol to minimize risk in relation to the spread of non-

indigenous species; and  

 Further surveys to determine any requirement for further mitigation.  

Engineering techniques/methods that generate low levels of noise during installation 

and ‘at source’ noise mitigation options to reduce potential noise effects on the 

marine environment will be considered for the WDA EIA.  
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3.4.7 Habitats Regulations Appraisal 

As discussed in Section 3.2 above, Atlantic salmon and lamprey are protected species 

under the Habitats Directive and Atlantic salmon are also linked to the life-cycle of the 

protected freshwater pearl mussel. These species are designating features of SACs in 

the Moray Firth region and therefore effects to these species may affect the integrity 

of related SACs. This will require the WDA proposal to undergo a Habitats Regulations 

Appraisal (see Section 3.2.1 above). 

Identification of the SACs likely to be affected will be done in consultation with SNH, 

JNCC and MS-LOT. Potential SACs that may be included are listed in Table 3.2-3 

above.  

For the SACs identified as relevant for assessment, the effects on the relevant fish and 

shellfish qualifying species will be assessed (taking account of their conservation 

objectives) using the following criteria:  

 Deterioration of the habitats of the qualifying species;  

 Significant disturbance to the qualifying species; 

 Changes in the distribution of the species within the site; and 

 Changes in the distribution and extent of habitats supporting the species. 

In addition, in the particular case of Atlantic salmon and freshwater pearl mussel SAC 

populations, the following criteria will also been taken into account for assessment:  

 Changes to the population of the species, including range of genetic types of 

salmon as a viable component of the site; and 

 Changes to the distribution of freshwater pearl mussel host species and to the 

structure, function and supporting processes of habitats supporting fresh water 

pearl mussel host species. 

3.5 Marine Mammals  

3.5.1 Baseline Characteristics 

This section describes the Marine Mammals baseline environment and potential 

effects associated with the WDA. Information on the WDA baseline characteristics 

have been derived mostly from the MORL ES 2012. The Marine Mammals ES Chapter 

and Technical Appendices can be accessed via the following links – Chapter 4.4 

Marine Mammals and Technical Appendix 4.4 A Marine Mammal Baseline. Table 3.5- 1 

below lists the proposed datasets that will inform the assessment. 

  

http://www.morayoffshorerenewables.com/Document-Library.aspx?sort=FileCreatedWhen%3bASC&path=environmental+statement%5cvolume+2+-+project+background+and+description+of+the+environment&fileid=74
http://www.morayoffshorerenewables.com/Document-Library.aspx?sort=FileCreatedWhen%3bASC&path=environmental+statement%5cvolume+2+-+project+background+and+description+of+the+environment&fileid=74
http://www.morayoffshorerenewables.com/Document-Library.aspx?sort=FileCreatedWhen%3bASC&path=environmental+statement%5cvolumes+8+to+11+-+technical+appendices&fileid=109
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Table 3.5-1 Datasets for the Marine Mammals EIA 

Dataset Coverage Date 

MORL boat-based surveys MORL EDA plus 4 km 

buffer 

Apr 2010 – Mar 

2012 

Harbour seal abundance at haul-out sites and at sea 

(University of Aberdeen, Moray Firth MMMP) 

Moray Firth Late 1980s - 

present 

Harbour seal telemetry (University of Aberdeen and 

Sea Mammal Research Unit (SMRU) Ltd, Moray Firth 

MMMP) 

East Scotland 1989 - 2009 and 

2014 - 2015 

Grey seal telemetry (University of Aberdeen and SMRU 

Ltd) 

UK 1993 - 2002 

Broad scale ‘at sea’ harbour and grey seal estimated 

density surfaces provided by SMRU (Jones et al., 2013) 

UK 2013 (using data 

from 1988 – 2013) 

Passive acoustic monitoring data to inform bottlenose 

dolphin usage, especially of the southern region of 

Moray Firth (University of Aberdeen) 

Moray Firth 2005 - present 

Bottlenose dolphin visual surveys (various sources 

including University of Aberdeen and Moray Firth 

MMMP) 

Moray Firth 1982 - present 

Aerial and passive acoustic survey data (MSS) East Scotland 2014 - 2015 

It is proposed that the following guidance and published literature will inform the 

Marine Mammal assessment: 

 IEEM. (2010). Guidelines for Ecological Impact Assessment in Britain and Ireland, 

Marine and Coastal. Institute of Ecology and Environmental Management. 

 Thompson et al. (2013). Framework for assessing impact of pile-driving noise 

from offshore wind farm construction on a harbour seal population. 

 Harwood et al. (2013). A Protocol for Implementing the Interim Population 

Consequences of Disturbance (PCoD) Approach: Quantifying and Assessing 

the Effects of UK Offshore Renewable Energy Developments on Marine 

Mammal Populations. 

 Intergovernmental panel on climate change (2010). Guidance Note for Lead 

Authors of the IPCC Fifth Assessment Report on Consistent Treatment of 

Uncertainties. 

 Fracas et al. (2016). Underwater noise modelling for environmental impact 

assessment. 

 Russell et al. (2016). Avoidance of windfarms by harbour seals is limited to pile 

driving activities. Journal of Applied Ecology D01:10.1111/1365-2664.12678 

 Hastie et al. (2015). Sound exposure in harbour seals during the installation of an 

offshore wind farm: predictions of auditory damage. 

 National Oceanic and Atmospheric Administration (2015).  Draft Guidance for 

Assessing the Effects of Anthropogenic Sound on Marine Mammal Hearing.   
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There is an extensive amount of marine mammal data available for the Moray Firth as 

highlighted in the table above.  Much of that available up until 2012 was used to 

characterise the baseline of the MORL EDA as detailed in the MORL ES 2012.  The data 

used to generate predicted population densities across the Moray Firth (density 

surfaces) presented in the MORL ES 2012 can now be supplemented by data available 

from bottlenose dolphin SAC monitoring undertaken by University of Aberdeen, 

through seal counts reported through Special Committee on Seals (SCOS) and the ‘at-

sea’ density estimates available from SMRU (Jones et al., 2013).   

In addition, data has been collected since May 2014 as part of the strategic regional 

Pre-Construction Marine Mammal Monitoring Programme (MMMP) in respect of the 

MORL EDA and BOWL Wind Farm Developments.  The programme has been 

operational since the summer of 2014 and the first Annual report (Graham et al., 2015) 

provides additional baseline data that will be utilised to characterise the baseline use 

of the Moray Firth by harbour seal and bottlenose dolphins.  

To date, a total of 14 cetacean species and two pinnipeds have been recorded alive 

within the Moray Firth (Table 3.5-2 below). Other species have been found stranded 

within the firth area but are not included in this review due to the uncertainty in the 

animals’ location before death. 

Table 3.5-2 Frequency of marine mammal recordings within the outer Moray Firth 

Common Name Latin Name Frequency of recordings 

Pinnipeds 

Harbour seal Phoca vitulina Common, all year 

Grey seal Halichoerus grypus Common, seasonal 

Cetaceans 

Harbour porpoise Phocoena phocoena Common, all year 

Bottlenose dolphin Tursiops truncatus Common, all year 

Common dolphin Delphinus delphis Common, seasonal 

White-beaked dolphin Lagenorhynchus albirostris Common, seasonal 

Minke whale Balaenoptera acutorostrata Common, seasonal 

Risso dolphin Grampus griseus Occasional 

White-sided dolphin Lagenorhynchus acutus Occasional 

Killer whale Orcinus orca Occasional 

Pilot whale Globicephala melas Rare 
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Common Name Latin Name Frequency of recordings 

Humpbacked whale Megaptera novaengliae Rare 

Fin whale Balaenoptera physalus Rare 

Sperm whale Physeter macrocephalus Rare 

Northern bottlenose whale Hyperoodon ampullatus Rare 

Beluga whale Delphinapterus leucas Rare 

Two SACs have been designated within the Moray Firth, one for the bottlenose dolphin 

and another for harbour seal (see Section 3.2 above). 

3.5.1.1 Summary of key species in the Moray Firth 

Below is a summary of the key species in the Moray Firth taking into account the 

information provided in the MORL ES 2012 and information made available since then 

(as detailed above). 

Harbour Seal 

The work undertaken to develop an estimated density surface for harbour seals at sea 

for the MORL EDA impact assessment is described in detail in Appendix 4.4, Section 

4.4.6 of the MORL ES 2012.  Based upon the highest levels of abundance seen over the 

preceding two decades, the results of the presence-absence Generalised Additive 

Model (GAM) indicated that seals from the Moray Firth population were likely to be 

dispersed widely across the Moray Firth, particularly over offshore sandbanks (Figure 

3.5-1 below). These data suggest that there was variability in the importance of 

different parts of the Round 3 Zone and adjacent waters, but that some grid squares 

in this region might be expected to hold up to eight seals, representing a density 

approaching 0.5 individuals per km2. 

Results of the 2014-2015 harbour seal tagging studies confirm that the areas of 

preferred habitat are located within the inner Moray Firth (see Figure 3.5-2 below 

reproduced from Graham et al., 2015).  
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Grey Seal 

Data presented within the MORL ES 2012 from telemetry and haul-out studies 

undertaken to that time, showed that grey seals regularly travel between the Moray 

Firth and haul-out sites in other parts of Scotland. Estimated at sea density for grey seals 

were presented in Figure 4.10 of Appendix 4.4 A within the MORL ES 2012.  Areas with 

the highest usage within the Moray Firth included the Dornoch and Pentland Firths.  

Since the publication of the MORL ES in 2012 updated at sea grey seal usage maps 

have been published by SMRU under contract to the Scottish Government (Jones et 

al., 2013).  These usage maps along with any up-dates available will be used in 

addition to local data available from Moray Firth specific studies to inform the baseline 

characterisation of the Moray Firth for grey seals.   

Harbour Porpoise 

Passive acoustic monitoring indicates that harbour porpoise can be found throughout 

the Moray Firth. Harbour porpoise habitat models utilising a number of survey data 

(presented in Section 5 of Appendix 4.4 A of the MORL ES 2012), showed a preference 

for intermediate depths with increasing levels of sand and gravel, such as the Smith 

Bank. Numbers predicted in the models for coastal areas were low as illustrated in 

Figure 3.5-3 below.  
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Bottlenose Dolphins 

A resident population of bottlenose dolphins can be found within the Moray Firth, for 

which a SAC has been designated. Passive acoustic monitoring (which cannot 

differentiate between dolphin species) indicates that dolphins can be found 

throughout the Moray Firth. The EARs (Ecological Acoustic Reader) data (which does 

allow differentiation between species) suggest that those dolphins recorded in the 

vicinity of the MORL EDA and WDA are unlikely to be bottlenose dolphins, with this 

species being restricted to coastal waters. 

The most recent estimate of the abundance of bottlenose dolphins along the whole 

of the east coast of Scotland is based on co-ordinated photo-identification studies in 

2006 and 2007, which produced an estimate of 195 individuals (95% highest posterior 

density intervals (HPDI): 162 to 253) (Cheney et al., 2013). More detailed annual surveys 

within the Moray Firth SAC between 2002 and 2010, indicate that around 50% of these 

animals use the SAC in each year, with estimates ranging from 68 to 114 individuals; 

(mean = 93.3) but with overlapping confidence limits (Cheney et al., 2012).  

The University of Aberdeen provided a robust estimation of the spatial variation of 

bottlenose dolphins within the Moray Firth in order to provide a baseline distribution to 

inform the MORL EDA EIA.  The spatial variation was calculated using all data available 

at the time (through a process described in Section 5, Appendix 4.4A of the MORL ES 

2012) and used in combination with independent estimates of population size to 

provide average densities of bottlenose dolphins across the Moray Firth area. The 

resulting density surface is presented in Figure 3.5-4 below and it shows that the 

bottlenose dolphin abundance in the vicinity of the MORL EDA and WDA are 

predicted to be low. 
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Other Cetacean Species 

Of the other cetacean species observed within the Moray Firth, the minke whale is the 

most abundant. The Small Cetaceans in the European Atlantic and North Sea (SCANS) 

II surveys estimated 0.022 animals per km2 for the Moray Firth, Orkney and Shetland 

combined, higher than the 0.01 animals per km2 calculated from the boat-based 

surveys for the MORL EDA although the small sample size needs to be taken into 

account when interpreting these results.   

White-beaked and common dolphins have been recorded within the Moray Firth but 

detailed information on their abundance is lacking. Both species were recorded within 

the MORL EDA during the boat-based surveys but in low numbers. 

3.5.2 Data Gaps 

There is an extensive amount of marine mammal data for the Moray Firth, and there is 

not considered to be a significant information gap on the abundance of this receptor 

group within the Moray Firth.  Despite this, additional marine mammal abundance 

data will be collected for the WDA through aerial surveys.  Data collected as part the 

Moray Firth MMMP will also be taken into account in the context of the WDA EIA. 

Rather than information on the abundance of marine mammals, MORL consider the 

information gap to be concentrated upon the degree of impact (Permanent 

Threshold Shift (PTS) and displacement), along with the consequences of these effects 

to individual animals and the populations concerned.  The assessment methodology 

developed for the MORL EDA EIA was necessarily precautionary, using conservative 

assumptions for both the degree of effect and the consequences of these effects 

upon individuals and so populations of marine mammals.  Since publication of the 

MORL ES 2012, some of the precaution inherent in the MORL assessment has been 

removed through peer review (Thompson et al., 2013) and further development of the 

methodology.  The assessment methodology for the WDA will follow the principles 

outlined in Section 3.5.4 below.   
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3.5.3 Potential Effects 

3.5.3.1 Summary of Potential Effects 

Based on the EIA for marine mammals for the MORL EDA wind farms (MORL, 2012) and 

data collected since the submission of the MORL ES 2012, the following are perceived 

to be the potential effects of development in the WDA on marine mammals: 

Potential Effect Construction Operation Decommissioning Scoped Out 

Hearing Damage     

Disturbance / 

Displacement 
    

Collision risk from 

vessels  
    

Reduction in Prey 

Availability 
    

Reduction in 

Foraging Ability 
    

Toxic Contamination     

Long Term 

Avoidance as a 

result of Operational 

Noise 

    

Stranding Due to 

Electromagnetic 

Fields 

    

Whilst a specific assessment will be carried out in relation to the WDA, given the 

proximity of the MORL EDA and WDA and the potential similarities in relation to 

potential effects, the findings of the MORL EDA marine mammal assessment have 

been included below for context. 

3.5.3.2 Potential Effects During the Construction Phase  

Hearing Damage (Permanent Threshold Shift, PTS) and Disturbance / Displacement 

It is considered that the greatest effect on marine mammals during construction will 

be from increased levels of underwater anthropogenic noise. A number of activities 

during construction generate underwater noise and vibration, including suction 

dredging, cable laying, rock placement, trenching, vessel noise and impact piling.  

Impact piling is considered the primary source of noise during construction (and 

therefore exerting the greatest potential effect on marine mammals). 
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Effects from increased noise levels can be divided into two broad categories: 

disturbance /displacement and physical injury.  Permanent hearing damage can 

reduce the animal’s ability to find prey, avoid predators and socially interact.  

Temporary disturbance / displacement can result in restricted access to food sources, 

breeding grounds or migration routes leading to reduced fitness. 

It is highlighted that the assessments for the MORL EDA assessed the potential for 

effects of underwater piling noise on the following species: harbour seal, grey seal, 

harbour porpoise, bottlenose dolphin and minke whale.  Despite the precaution 

inherent in the assessment methodology developed to perform these assessments 

(and so high magnitude impacts predicted for the construction phase), long term 

effects were considered to be of minor significance for harbour seal, grey seal, harbour 

porpoise and minke whale.  For bottlenose dolphins the effects were assessed as 

medium significance for individuals during the construction phase, with minor 

significance for long term effects at the population level.  Since effects were 

considered to be significant within the MORL ES 2012 if they were above medium 

significance, this was not considered to be a significant effect. 

Collision Risk 

Collision risk associated with increased vessel movement during construction can result 

in physical injury and reduced viability in marine mammals. This effect will take into 

account the outputs of the Shipping and Navigation assessment (see Section 4.3 

below). Following consideration of recent guidance provided by Scottish Nature 

Conservation Bodies (SNCBs) (Interim advice of seal corkscrew injury, February 2015), 

the potential for corkscrew injury on seals resulting from the use of ducted propellers 

will not be considered.   

It is highlighted that the assessments for the MORL EDA assessed the potential for 

effects from collision as being of low magnitude, medium duration and minor 

significance during construction. Since effects were considered to be significant within 

the MORL ES 2012 if they were above medium significance, this was not considered to 

be a significant effect. 

Reduction in Prey Availability 

Reduction in prey is considered a secondary effect on marine mammal species which 

can result from increased noise and / or vibration during construction.  This in turn has 

the potential to result in a reduction in fitness in marine mammals. The consequence 

of this potential effect will therefore be assessed utilising the conclusions of the Fish and 

Shellfish Ecology assessment (see Section 3.4 above). 

It is highlighted that the assessments for the MORL EDA identified  this effect as being 

of low magnitude for a medium duration and therefore of minor significance during 

construction. Since effects were considered to be significant within the MORL ES 2012 

if they were above medium significance, this was not considered to be a significant 

effect. 

Reduction in Foraging Ability 

It is considered that an increase in suspended sediment as a result of foundation 

installation and cable laying activities may result in a reduction in marine mammal 

foraging or social interactions in marine mammals during the construction phase of 

the WDA.  The consequence of this potential effect will therefore be assessed utilising  

the conclusions of the Physical Processes assessment (see Section 2.2 above). 
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It is highlighted that the assessments for the MORL EDA identified  this effect as being 

of low magnitude for a short duration and therefore of minor significance during 

construction. Since effects were considered to be significant within the MORL ES 2012 

if they were above medium significance, this was not considered to be a significant 

effect. 

3.5.3.3 Potential Effects During the Operational Phase  

Collision Risk 

There is a risk of collision with maintenance vessels, however when compared with the 

increased vessel traffic associated with construction activities it is likely that this risk will 

be significantly lower. This assessment of the likely magnitude of this effect will take into 

account the outputs of the Shipping and Navigation assessment (see Section 4.3 

below). 

It is highlighted that the assessments for the MORL EDA identified  this effect as being 

of low (negligible) magnitude, long duration and minor significance.  Since effects 

were considered to be significant within the MORL ES 2012 if they were above medium 

significance, this was not considered to be a significant effect. 

Reduction in Prey Availability 

Reduction in prey can occur due to habitat loss from the footprint of the foundations 

of installed wind turbines.  The assessment of the magnitude of this effect will therefore 

be considered utilising the conclusions of the Fish and Shellfish Ecology assessment 

(Section 3.4 above). 

It is highlighted that the assessments for the MORL EDA identified  this effect as being 

of low magnitude, long duration and minor significance. Since effects were 

considered to be significant within the MORL ES 2012 if they were above medium 

significance, this was not considered to be a significant effect. 

3.5.3.4 Potential Effects During the Decommissioning Phase 

At this stage, decommissioning effects are envisaged to be similar to those described 

for the construction phase.  

3.5.3.5 Scoped Out Effects 

Toxic Contamination  

Marine mammals can be exposed to contaminants directly through their skin and 

indirectly through the consumption of contaminated prey, potentially causing illness 

and/or death. As apex predators, marine mammals are particularly at risk from bio-

accumulation of contaminants in the food chain.  

During construction, accidental incidents involving the release of chemicals into the 

marine environment may include vessel collisions and accidental spillages.  In order to 

mitigate collision risk, vessels will use predefined routes and will travel at slow speeds.  

As a consequence, the probability of such an event occurring is deemed highly 

unlikely. As the greatest increase in vessel movements will be during the construction 

and decommissioning phases, the increased risk of toxic contamination will 

predominantly be of a temporary nature. 
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Once a wind farm is operational, there is the potential for leaching of toxic 

compounds from sacrificial anodes, leaking of corrosion inhibitors, antifouling paints, 

vessel fuel or the loss of hydraulic fluids, which may result in toxic contamination of the 

water column. All materials used in the construction, operation and maintenance and 

decommissioning of the WDA Project will be certified as safe for use within the marine 

environment. It is likely that antifouling paints, amongst other potential contaminants, 

are widely used by existing marine infrastructure and vessels in the Moray Firth, and 

therefore detectable increases in potential contaminants resulting from the WDA are 

considered unlikely. 

As a consequence of the mitigation described above, the probability of such a 

release of toxic compounds to cause contamination of either marine mammal species 

directly or indirectly through the food chain is deemed highly unlikely.  It is therefore 

proposed to scope out further consideration of toxic contamination impact upon 

marine mammals from the EIA for the WDA.  

Long Term Avoidance as a Result of Operational Noise 

Displacement or disturbance due to operating noise was assessed in the MORL ES 

2012.  The effects were predicted to be of very local nature (based on underwater 

noise modelling) and given that it is predicted that marine mammals will quickly 

habituate to the presence of turbines in the water and that there will be sufficient 

distance between turbines to allow movement between foundations it is unlikely that 

this effect would be significant.   

Since the submission of the MORL ES,  a Marine Scotland funded review (2012) 

concluded after review of all available data at the time, that operational turbine noise 

is unlikely to cause displacement of marine mammals  from the offshore wind farm 

footprint.  A subsequent Marine Scotland funded noise modelling study (Marmo et al., 

2013) concluded that ‘…seal species (harbour and grey) and bottlenose dolphins 

were not considered to be at risk of displacement from the operational (6MW+ sized) 

turbines…’, and that ‘..the limited data available suggest that where porpoise activity 

was reduced during windfarm construction it returned to normal levels during the 

operational phase…’ and ‘it is also unlikely that the low frequency of tonal noise would 

mask the high frequency signals of porpoise vocalisation’.  Although the paper also 

concluded that operational wind turbine noise would likely be audible to minke whale 

up to 18 km from the wind farm, MORL note that the WDA is in excess of 18 km from 

the Southern Trench, an area recognised  as holding higher densities of minke whale.  

The sightings of minke whale during the boat based surveys of the MORL EDA provided 

density estimates lower than those provided by SCANS II for the Moray Firth, Orkney 

and Shetland combined, suggesting that the Smith Bank is not an attractive habitat 

for minke whale.  

It is therefore proposed to scope further consideration of operational noise effects 

upon marine mammals out of the EIA for the WDA.   

Stranding Due to Electromagnetic Fields (Operation) 

Electromagnetic fields from operational cables have been identified as a potential 

factor affecting the marine mammals navigation mechanism, possibly resulting in 

stranding (and death).  A review of publicly available information was undertaken for 

the MORL EDA EIA (see Section 5.4 of Technical Appendix 7.3 A of the MORL ES 2012 

for details) which highlighted that the potential effects of electromagnetic fields 

generated by inter-array cabling on marine mammals is uncertain and suggests 

effects would be unlikely. Several more recent studies reported at the American 
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Geophysical Union’s Ocean Sciences Meeting2 (2016), support the conclusion that 

EMF is also  unlikely to cause significant effects upon the food chain of marine 

mammals (Nishimoto et al., 2016; Wyman et al., 2016; and Bull and Nishimoto, 2016). It 

is therefore proposed to scope out further consideration of electromagnetic field 

effects upon marine mammals from the EIA for the WDA. 

3.5.4 Approach to EIA 

For each of the potential effects identified above that have not been scoped out a 

survey or study and method of impact assessment is described in the tables below.  

MORL will seek to agree with relevant stakeholders including MSS, SNH and JNCC the 

key parameters and detailed methodologies to be used in the assessments following 

receipt of the responses to this scoping report. 

3.5.4.1 Construction Phase 

Potential Effect Hearing Damage; and Disturbance / Displacement 

Study / Survey 

Proposed  

Aerial surveys and desk-based studies will be used to confirm and/or up-date 

predicted marine mammal distribution/densities within the WDA. 

Underwater noise modelling will be carried out based on the WDA project 

information (including number of turbines, pile design information and 

predicted piling campaign duration should a piled foundation be selected) 

and seabed conditions. 

EIA Methodology The results of the underwater noise modelling will be used to predict potential 

effects on key marine mammal receptors.  The assessment methodology will 

follow the principles as described in the MORL EDA EIA (namely assessment of 

short, medium and long term impacts across the suite of marine mammal 

species commonly present in the Moray Firth).  Population modelling will be 

utilised to explore the consequences of predicted effects on the viability of 

Natura designated species. This assessment will take into account any 

additional information on marine mammal responses to underwater noise that 

have become available since 2012.  Best practice at the time of assessment will 

be used along with previous experience gained from the MORL EDA EIAs. 

 

Potential Effect Collision Risk 

Study / Survey 

Proposed  

AIS surveys will also be undertaken to assess vessel traffic within the WDA (see 

Section 4.3 below). 

EIA Methodology The results from the Shipping & Navigation assessment will be used to inform the 

predicted collision risk to marine mammals  from vessels during the construction 

phase of the WDA.  Best practice at the time of assessment will be used along 

with previous experience gained from the MORL EDA EIAs. 

 

  

                                             
2 Conference summary available at https://www.sciencenews.org/article/magnetism-

underwater-power-cables-doesnt-deter-sea-life  
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Potential Effect Reduction in Prey Availability 

Study / Survey 

Proposed  

Desk based research and interviews with fishermen will be used to determine 

the fish assemblage of the area as described above in Section 3.4 Fish and 

Shellfish Ecology. Additional noise modelling will be carried out for key fish 

species taking into account the WDA project information and seabed 

conditions. 

EIA Methodology The results of the Fish and Shellfish Ecology assessment will be used in the 

context of prey availability for marine mammals. Best practice at the time of 

assessment will be used along with previous experience gained from the MORL 

EDA EIAs. 

 

Potential Effect Reduction in Foraging Ability 

Study / Survey 

Proposed  

To determine the potential for increased SSCs and associated redeposition, the 

MORL Zone numerical model for Physical Processes will be updated (see 

Section 2.2 above). 

EIA Methodology The results of the Physical Processes assessment will be used in the context of 

how it could affect the marine mammal foraging or social interactions.  Best 

practice at the time of assessment will be used along with previous experience 

gained from the MORL EDA EIAs. 

3.5.4.2 Operation Phase 

Potential Effect Collision risk 

Study / Survey 

Proposed  

AIS surveys will also be undertaken to assess vessel traffic within the WDA (see 

Section 4.3 Shipping and Navigation below). 

EIA Methodology The results from the Shipping & Navigation assessment will be used to inform the 

predicted collision risk to marine mammals  from vessels during the operational 

phase of the WDA.  Best practice at the time of assessment will be used along 

with previous experience gained from the MORL EDA EIAs. 

 

Potential Effect Reduction in Prey Availability 

Study / Survey 

Proposed  

Desk based research and interviews with fishermen will be used to determine 

the fish assemblage of the area and the available geophysical and 

geotechnical survey data available, as well as existing BGS data, for the WDA 

will be used to determine the available habitat as described above in Section 

3.4 Fish and Shellfish Ecology above.   

EIA Methodology The potential losses of habitats through substructure/foundation placement and 

temporary losses during the inter-array and export cabling will be quantified.  

Potential habitat loss will be assessed for prey fish species and how it could 

affect marine mammals. Best practice at the time of assessment will be used 

along with previous experience gained from the MORL EDA EIAs. 
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3.5.5 Site Specific Survey Methodology  

As mentioned above there is extensive data available on the marine mammal 

distribution and densities within the Moray Firth.  The only surveys MORL proposes to 

undertake to support the WDA EIA are aerial surveys. 

Digital aerial video surveys will be undertaken monthly for a period of 12 months 

between April 2016 and March 2017.  The surveys will consist of a series of parallel 

transects, each spacing approximately 2.5 km apart, aligned in a south-east to north-

west orientation within the WDA boundary and 4 km buffer (please see Section 3.6 

Ornithology below for more details on aerial survey design).  Marine mammal data will 

be collected, identified and included within the baseline description section of the 

marine mammal chapter of the WDA EIA. 

3.5.6 Cumulative and In-combination Effects 

There is foreseeable potential for the extent or magnitude of any effects identified in 

Section 3.5.3 above to be cumulatively increased by the simultaneous presence of 

other existing or proposed activities or developments. The extent to which these 

cumulative effects may arise will depend upon the design and extent of the 

infrastructure or the frequency and intensity of the activities.  

As discussed in Section 1.3.2.6 above, the method for cumulative impact assessment 

will be carried out in accordance with the methods outlined within the MFOWDG 

discussion document ‘Moray Firth Offshore Wind Developers Group Cumulative 

Impact Assessment Discussion Document’ (MORL, 2012) unless otherwise agreed with 

MS-LOT and appropriate stakeholders. This document has been included as Annex 1 

to this Scoping Report. 

3.5.7 Potential Mitigation Measures 

In light of the conclusions of the EIA, potential mitigation measures are required, these 

will be determined following the production of the impact assessments and 

consultation with consenting authorities and appropriate stakeholders.  

It is highlighted that mitigation put forward for the MORL EDA (MORL, 2012) included:  

 Soft start piling; 

 Appropriate pre-piling mitigation measures as agreed with stakeholders – the 

MORL EDA EIA considered the existing JNCC guidelines, however during recent 

discussions with stakeholders for the construction of the first phase of the project 

within the MORL EDA the use of acoustic deterrent devices (ADDs) was 

considered the most appropriate mitigation measure for marine mammals 

alongside piling soft start (see Thompson and McGarry, 2015); 

 Monitoring of piling noise and associated marine mammal responses to 

increase confidence in the assessment; and 

 Designated vessel routes during construction and operation (to reduce 

potential collision risk effects). 

Engineering techniques/methods that generate low levels of noise during installation 

and ‘at source’ noise mitigation options to reduce potential noise effects on the 

marine environment will be considered for the WDA EIA.  
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3.5.8 Habitats Regulations Appraisal 

As discussed in Section 3.2 above there are two SACs in the Moray Firth designated for 

marine mammals (the Moray Firth SAC designated for bottlenose dolphin and the 

Dornoch Firth and Morrich More SAC for harbour seal) and therefore effects on these 

species may affect the integrity of related SACs. This will require the WDA proposal to 

undergo a Habitats Regulations Appraisal (see Section 3.2.1 above). 

SACs likely to be affected will be identified in consultation with SNH, JNCC, MSS and 

MS-LOT. Potential SACs that may be included are listed in Table 3.2-2 above.  

For the SACs identified as relevant for assessment, the effects on the relevant marine 

mammal qualifying species will be assessed (taking account of their conservation 

objectives) using the following criteria:  

 Changes in the distribution or extent of the habitats supporting the species; 

 Changes in the structure, function and supporting processes of habitats 

supporting the species; 

 Significant disturbance to the qualifying species; 

 Changes in the distribution of the species within the site; and 

 The species being maintained as a viable component of the site in the long 

term, and therefore the integrity of the site. 

3.6 Ornithology 

3.6.1 Baseline Characteristics 

This section describes the Ornithology baseline environment and potential effects 

associated with the WDA. Information on the WDA baseline characteristics have been 

derived mostly from the MORL ES 2012. The Ornithology ES Chapter and Technical 

Appendices can be accessed via the following links – Chapter 4.5 Ornithology and 

Technical Appendix 4.5 A Ornithology Baseline and Impact Assessment, Technical 

Appendix 4.5 B Aerial Ornithology Surveys for the Moray Firth Zone and Technical 

Appendix 4.5 C Seabird Tracking and Modelling Report. Table 3.6-1 below lists the 

proposed datasets that will inform the assessment. 

Table 3.6-1 Datasets for the Ornithology EIA 

Dataset Coverage Date 

MORL boat-based surveys MORL EDA plus 4 km buffer Apr 2010 – Mar 2012 

MORL aerial surveys Wide strip from the East 

Caithness Cliffs (ECC) and 

North Caithness Cliffs (NCC) 

SPAs to the Moray Coast 

May – July 2011 

Tracking data for fulmar, kittiwake, guillemot 

and razorbill from southern part of the ECC 

SPA 

Moray Firth 2011 breeding 

season 

Migration surveys (during MORL and BOWL 

boat-based surveys and at four coastal 

vantage points) 

Moray Firth Autumn 2010 and 

Spring 2011 

http://www.morayoffshorerenewables.com/Document-Library.aspx?sort=FileCreatedWhen%3bASC&path=environmental+statement%5cvolume+2+-+project+background+and+description+of+the+environment&fileid=74
http://www.morayoffshorerenewables.com/Document-Library.aspx?sort=FileSize%3bDESC&path=environmental+statement%5cvolumes+8+to+11+-+technical+appendices%5cvolume+10+part+3+-+biological+environment+technical+appendices&fileid=118
http://www.morayoffshorerenewables.com/Document-Library.aspx?sort=FileSize%3bDESC&path=environmental+statement%5cvolumes+8+to+11+-+technical+appendices%5cvolume+10+part+3+-+biological+environment+technical+appendices&fileid=119
http://www.morayoffshorerenewables.com/Document-Library.aspx?sort=FileSize%3bDESC&path=environmental+statement%5cvolumes+8+to+11+-+technical+appendices%5cvolume+10+part+3+-+biological+environment+technical+appendices&fileid=119
http://www.morayoffshorerenewables.com/Document-Library.aspx?sort=FileSize%3bDESC&path=environmental+statement%5cvolumes+8+to+11+-+technical+appendices%5cvolume+10+part+3+-+biological+environment+technical+appendices&fileid=120
http://www.morayoffshorerenewables.com/Document-Library.aspx?sort=FileSize%3bDESC&path=environmental+statement%5cvolumes+8+to+11+-+technical+appendices%5cvolume+10+part+3+-+biological+environment+technical+appendices&fileid=120
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Dataset Coverage Date 

BOWL boat based surveys BOWL site plus 4 km buffer Oct 2009 – Sep 2011 

Beatrice Demonstrator monthly vantage 

point watches (Talisman) 

Moray Firth 2005 - 2008 

Aerial surveys (HiDef, WWT) Wide area in Moray Firth 

including the entire MORL Zone 

plus 4 km buffer 

Breeding season 

2009 and winter 

2009/2010 

Tracking of large gulls (great black-backed 

gull and herring gull) at ECC SPA 

Moray Firth May – Jun 2014 

Marine Scotland seabirds strategic surveys East coast Scotland 2014 – 2015 

BOWL pre-construction aerial surveys Area between the ECC SPA 

and the BOWL site plus 10 km 

buffer 

May – Aug 2015 

Seabird 2000 census UK 1998-2002 

East Caithness Cliffs SPA colony monitoring 

(Scottish Natural Heritage) 

East caithness Cliffs SPA 2015 

It is proposed that the following guidance and published work will inform the 

Ornithology assessment: 

 SNH (2013). A handbook on environmental impact assessment: Guidance for 

Competent Authorities, Consultees and others involved in the Environmental 

Impact Assessment Process in Scotland. Scottish Natural HeritageIEEM. (2010) 

Guidelines for Ecological Impact Assessment in Britain and Ireland: Marine and 

Coastal. Winchester, UK. 

 Maclean I.M.D, Wright L.J., Showler D.A. and Rehfisch M.M. (2009). A Review of 

Assessment Methodologies for Offshore Windfarms. BTO Report commissioned 

by Cowrie Ltd. COWRIE METH-08-08. 

 Masden, E. A., Haydon, D. T., Fox, A. D. & Furness, R. W. (2010). Barriers to 

movement: Modelling energetic costs of avoiding marine wind farms amongst 

breeding seabirds. Marine Pollution Bulletin, 60: 1085-1091. 

 Masden, E. A., Haydon, D. T., Fox, A. D., Furness, R. W., Bullman, R. & Desholm, 

M. (2009). Barriers to movement: impacts of wind farms on migrating birds. ICES 

Journal of Marine Science, 66: 746-753. 

 Speakman, J., Gray, H. & Furness, L. (2009). University of Aberdeen report on 

effects of offshore wind farms on the energy demands on seabirds. DECC. URN 

09D/800. 

 King S., Prior A., Maclean I. and Norman T. (2009). Developing guidance on 

ornithological cumulative impact assessment for offshore windfarm developers. 

COWRIE. 

 SOSS-02: A review of methods to estimate the risk of bird collisions with offshore 

wind farms.  
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 SOSS-04: Gannet population viability analysis (PVA) to assess the cumulative 

effect on the population from collisions with existing and planned offshore wind 

farms. 

 SOSS-05: Assessing the risk of offshore wind farm development to migratory birds 

designated as features of UK Special Protection Areas (and other Annex 1 

species). 

 Furness, R. W., Wade, H. M., & Masden, E. A. (2013). Assessing vulnerability of 

marine bird populations to offshore wind farms. Journal of Environmental 

Management, 119, 56-66. 

 Joint Response from the Statutory Nature Conservation Bodies to the Marine 

Scotland Science Avoidance Rate Review, 2014. 

 Cook, A.S.C.P., Humphreys, E.M., Masden, E.A. & Burton, N.H.K. (2014). The 

avoidance rates of collision between birds and offshore turbines. Scottish 

Marine and Freshwater Science 5(16). Marine Scotland Science. 

 Band, W. (2012). Using a collision risk to assess bird collision risk for offshore wind 

farms. Report to SOSS.  

 JNCC (2015). Seabird Displacement Impacts from Offshore Wind Farms: report 

of the MROG Workshop, 6- 7th May 2015. JNCC Report No 568. JNCC 

Peterborough. 

 Masden, E.A. (2015). Developing an avian collision risk model to incorporate 

variability and uncertainty. Scottish Marine and Freshwater Science Report Vol 

6 No 14. 

There is an extensive amount of ornithology data for the Moray Firth, as highlighted in 

the table bove and further detailed in the MORL ES 2012. Additional data has been 

collected since the submission of the MORL ES 2012, including great back-backed gull 

and herring gull tagging as well as through regional strategic monitoring 

(commissioned by MSS).   

The MORL ES 2012 provided an overall description of the seabird assemblage of the 

Moray Firth based on literature review and surveys carried out to inform the EDA EIA. 

A number of SPAs were considered in the assessment presented in the MORL ES 2012 

for the EIA and to inform a HRA. Two key SPAs were considered in detail given their 

proximity to the MORL EDA ECC and NCC SPA, however a significantly larger number 

of SPAs were taken into account (as detailed in Chapter 12.2 of the MORL ES 2012).  

These are also the SPAs considered relevant for the WDA assessment and are detailed 

in Section 3.2 above. 

A summary of the baseline description based on the information provided within the 

MORL ES 2012 as well as an overview of the results of the great black-backed gull and 

herring gull tracking study in 2014 is provided below. 

Boat-based surveys 

A total of 28 boat-based surveys were carried out between April 2010 and March 2012.  

The survey area covered the MORL EDA plus a 4 km buffer (part of which overlaps with 

the WDA) (see Technical Appendix 4.5 A of the MORL ES 2012 for full details on the 

boat-based survey methodology).  A summary of the seasonal abundance of the key 

species recorded, are presented in Table 3.6-2 below and density maps for some of 

these species are included in the MORL ES 2012 (Figures 4.5-2 to 4.5-7). 
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Table 3.6-2  Abundance Estimates (Birds Using the Sea) for key species in the MORL EDA, taken from 2010 

to 2012 NPC Boat–Based Survey Data. Figures refer to MORL ES 2012, Volume 6b 

Species 

Breeding Season Non-Breading season 

Figure 

Site Buffer Site Buffer 

Fulmar 782 750 197 189 Figure 4.5-2 

Gannet 100 86 23 20 Figure 4.5-3 

Great Skua 101 62 N/A N/A n/a 

Kittiwake 1,963 1,532 261 204 Figure 4.5-4 

Herring Gull 7 18 41 47 n/a 

Great Black-Backed Gull 271 526 106 77 n/a 

Arctic Tern 229 1,903 N/A N/A n/a 

Guillemot 6,732 6,943 990 1,021 Figure 4.5-5 

Razorbill 1,661 1,674 892 899 Figure 4.5-6 

Guillemot & Razorbill 

Combined 
2,732 1,815 711 989 n/a 

Little Auk N/A N/A 151 136 n/a 

Puffin 1,916 1,971 450 463 Figure 4.5-7 

Aerial surveys 

A total of six digital aerial surveys were carried out by APEM between May and July 

2011. The survey area covered a strip between the ECC and NCC SPAs in the north, to 

the Troup, Pennan and Lion’s Head SPA in the Moray Coast in the south (the survey 

area covered the entire MORL Zone, i.e. including the WDA – see Figure 3.6-1 below). 

The survey aircraft was flown along transects 2 km apart from each other, aligned in a 

north-northeast to south-southeast direction, and images were captured every 250 m 

along each transect line, at a resolution of 2 cm ground sample distance (GSD). 

Relative abundance estimates from the aerial surveys are included in Table 3.6-3 

below and smoothed density surface distribution maps for the surveyed area are 

shown in Figures 3.6-2 to 3.6-7 below. These data describe the relative abundance of 

birds across the survey area. These data were collected to aid the identification of 

connectivity between the MORL EDA and breeding colonies of key seabirds. No 

availability bias correction was made for diving birds being underwater when the 

image was taken, so for diving species the values in Table 3.6-3 below will 

underestimate the absolute abundance of birds present. 
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Table 3.6-3 Relative abundance estimates from the APEM digital imaging surveys 

Species Relative Abundance 

Estimate 

Confidence Interval % of the MORL EDA 

Compared with the 

Whole Survey Area 

Guillemot Survey Area 69,485 (68,801 to 70,247) 9.8 

MORL EDA 6,832 (6,774 to 6,893) 

Razorbill Survey Area 59,846 (58,936 to 60,861) 4.2 

MORL EDA 2,517 (2,495 to 2,538) 

Guillemot & Razorbill 

Combined 

Survey Area 149,353 (147,161 to 151,610) 4.6 

MORL EDA 6,832 (6,774 to 6,893) 

Puffin Survey Area 11,780 (11,686 to 11,874) 4.6 

MORL EDA 541 (537 to 544) 

Fulmar Survey Area 21,241 (20,973 to 21,541) 4.1 

MORL EDA 880 (872 to 887) 

Great Black-Backed 

Gull 

Survey Area 950 (903 to 1,000) 0.5 

MORL EDA 5 (5 to 5) 

Kittiwake Survey Area 47,765 (46,484 to 48,993) 2.6 

MORL EDA 1,225 (1,197 to 1,256) 
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Figure 3.6-1
APEM Digital Aerial Survey

(May - July 2011)

1:650,000Horizontal Scale:

Geodetic Parameters:  WGS84 UTM Zone 30N

A4 Chart

Date: 04/05/2016
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Figure 3.6-2
Density Surface Model Outputs
Guillemot (APEM 2011 Surveys)

1:650,000Horizontal Scale:

Geodetic Parameters:  WGS84 UTM Zone 30N

A4 Chart

Date: 15/04/2016
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Figure 3.6-3
Density Surface Model Outputs
Razorbill (APEM 2011 Surveys)

1:650,000Horizontal Scale:

Geodetic Parameters:  WGS84 UTM Zone 30N

A4 Chart

Date: 19/04/2016
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Figure 3.6-4
Density Surface Model Outputs

Puffin (APEM 2011 Surveys)

1:650,000Horizontal Scale:

Geodetic Parameters:  WGS84 UTM Zone 30N

A4 Chart

Date: 19/04/2016
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Figure 3.6-5
Density Surface Model Outputs
Fulmar (APEM 2011 Surveys)

1:650,000Horizontal Scale:

Geodetic Parameters:  WGS84 UTM Zone 30N

A4 Chart

Date: 19/04/2016
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Figure 3.6-6
Density Surface Model Outputs
Kittiwake (APEM 2011 Surveys)

1:650,000Horizontal Scale:

Geodetic Parameters:  WGS84 UTM Zone 30N

A4 Chart

Date: 19/04/2016
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Figure 3.6-7
Density Surface Model Outputs
GBBG (APEM 2011 Surveys)

1:650,000Horizontal Scale:

Geodetic Parameters:  WGS84 UTM Zone 30N

A4 Chart

Date: 04/05/2016
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Migration surveys 

Migration surveys from boat-based surveys and coastal vantage points were 

undertaken in Autumn 2010 and Spring 2011. The main aim of these surveys was to 

provide additional data on migrating swans and geese. Estimates of numbers of 

migrating swans and geese that were expected to fly through the MORL EDA are 

provided in Table 3.6-4 below for context. 

Table 3.6-4  Estimates of Annual Swans / Geese Flights and Mortality, Based on Migration Surveys 

Species Extrapolated Number of Flights Estimated annual collision 

rate 

Possible Probable Total Possible Probable 

Whooper Swan 0 36 36 0 0.1 

Pink-Footed Goose 5,202 18,705 23,907 4.3 15.5 

Greylag Goose 206 3,049 3,255 0.2 2.6 

Barnacle Goose 175 0 175 0.1 0 

Seabird Tracking Study 2011 

A seabird tracking study was undertaken in 2011 by the Marine Biology and Ecology 

Research Centre, University of Plymouth at the ECC SPA. GPS loggers were attached 

to four key species of seabirds (fulmar, kittiwake, guillemot and razorbill). Full details of 

the methodology and results can be found in Technical Appendix 4.5 C of the MORL 

ES 2012.   

The large majority of the guillemots, razorbill and kittiwakes tracks were recorded within 

the inner part of the Moray Firth (Figures 3.6-8 to 3.6-11 below), with a small number 

commuting through the western part of the WDA area (approximately 5% of guillemot 

and 10% of kittiwake flights (three flights of each species)). Fulmars travelled over a 

much wider areas compared with the other three species, heading to more offshore 

foraging grounds. Twelve birds (80%) passed through WDA, and three birds (20%) 

foraged there. 
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Figure 3.6-8
Seabird Tracking 2011

Fulmar

1:2,000,000Horizontal Scale:

Geodetic Parameters:  Europe Albers Equal Area Conic

A4 Chart

Date: 04/05/2016
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Figure 3.6-9
Seabird Tracking 2011

Kittiwake

1:1,000,000Horizontal Scale:

Geodetic Parameters:  Europe Albers Equal Area Conic

A4 Chart

Date: 04/05/2016
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Figure 3.6-10
Seabird Tracking 2011

Guillemot

1:1,000,000Horizontal Scale:

Geodetic Parameters:  Europe Albers Equal Area Conic

A4 Chart

Date: 04/05/2016
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Figure 3.6-11
Seabird Tracking 2011

Razorbill

1:1,000,000Horizontal Scale:

Geodetic Parameters:  Europe Albers Equal Area Conic

A4 Chart

Date: 04/05/2016
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Great Black-Backed Gull and Herring Gull Tracking 2014 

Herring gulls and great black-backed gulls were tracked at ECC SPA during May and 

June 2014. Eleven great black-backed gulls and 10 herring gulls were caught on the 

nest and fitted with a 26 g remotely downloadable GPS / accelerometer tag. The 

results of this study showed that great back-backed gulls foraged mainly across inshore 

areas (maximum distance recorded from the nest was around 20 km although the vast 

majority of trips shorter than this) (see Figure 3.6-12 below). Herring gulls were also 

largely coastal, but foraged further to the south-east compared with great back-

backed gulls, to waters north of the Cromarty Firth (see Figure 3.6-13 below). No herring 

gulls or great back-backed gulls were recorded within the WDA.  Full survey details are 

provided within Archibald et al. (2014). 
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Figure 3.6-12
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2014 Tracking Study

1:650,000Horizontal Scale:

Geodetic Parameters:  WGS84 UTM Zone 30N

A4 Chart

Date: 04/05/2016



440000

440000

460000

460000

480000

480000

500000

500000

520000

520000

540000

540000

560000

560000

63
80

00
0

63
80

00
0

64
00

00
0

64
00

00
0

64
20

00
0

64
20

00
0

64
40

00
0

64
40

00
0

64
60

00
0

64
60

00
0

64
80

00
0

64
80

00
0

2°0
'0"

W

2°2
0'0

"W

2°4
0'0

"W

3°0
'0"

W

3°2
0'0

"W

3°4
0'0

"W

4°0
'0"

W

58°20'0"N

58°0'0"N

57°40'0"N

0 10,000 20,000 Meters ¯

KEY
Herring Gull tracks

Gull 1 (tag 3751)
Gull 2 (tag 3762)
Gull 8 (tag 3792)
Gull 10 (tag 3767)
Gull 14 (tag 3784)
Gull 15 (tag 3763)
Gull 20 (tag 3786)
Western Development Area
Eastern Development Area

Mo
ray

 O
ffs

ho
re 

Re
ne

wa
ble

s L
td 

© 
20

16
. T

his
 do

cu
me

nt 
is t

he
 pr

op
ert

y o
f c

on
tra

cto
rs 

an
d s

ub
-co

ntr
ac

tor
s a

nd
 sh

all 
no

t b
e r

ep
rod

uc
ed

 no
r t

ran
sm

itte
d w

ith
ou

t p
rio

r w
ritt

en
 ap

pro
va

l.

REF: 8460001-PQW0010-MOR-MAP-029

Produced: RH
Reviewed: CR
Approved: SP

Moray Offshore
Renewables Ltd

Moray Offshore Renewables Ltd

Revision: A 

Figure 3.6-13
Herring Gull Foraging Behaviour

2014 Tracking Study

1:650,000Horizontal Scale:

Geodetic Parameters:  WGS84 UTM Zone 30N

A4 Chart

Date: 19/04/2016



Moray Offshore Renewables Limited 

Western Development Area Offshore Wind Farm Infrastructure Scoping Report 

147 

3.6.2 Data Gaps 

Unlike at the scoping stage for the MORL EDA, a large amount of data has been 

collected in the Moray Firth and is now available which provides a good indication of 

the ornithology baseline for the WDA. Nevertheless further aerial surveys of the WDA 

are proposed to complement the datasets already available which are discussed in 

detail in Section 3.6.5 below.   

3.6.3 Potential Effects 

3.6.3.1 Summary of Potential Effects 

Based on the EIA for birds for the MORL EDA and data collected since the submission 

of the MORL ES 2012, the following are thought to be the main potential effects of 

development in the WDA on ornithology: 

Potential Effect Construction  Operation Decommissioning Scoped Out 

Disturbance     

Disturbance / 

Displacement 

    

Collision Risk     

Barrier Effects     

Whilst a specific assessment will be carried out in relation to the WDA, given the 

proximity of the MORL EDA and WDA and the potential similarities in relation to 

potential effects, the findings of the MORL EDA ornithology assessment have been 

included below for context. 

3.6.3.2 Potential Effects During the Construction Phase  

Disturbance 

Disturbance effects can operate by deterring birds from using suitable or preferred 

habitat. During construction disturbance has the potential to arise as a result of the 

presence of vessels and construction works. 

Different species show differing sensitivities to disturbance. Assessment of birds’ 

sensitivity to disturbance will be based upon: the number of each species within the 

WDA, the estimated proportion of the colony–population within the WDA, their 

estimated sensitivities to vessel presence (Furness et al. 2013), whether their distribution 

over the wider area is localised or widespread, their reliance on specific habitat types, 

and any published information on habituation.  

The direct effects of construction noise on birds will not be considered in line with the 

approach agreed for the MORL EDA EIA (through consultation with JNCC and SNH).  

It is highlighted that the assessments for the MORL EDA assessed the potential for 

effects of disturbance on pink-footed goose, greylag goose, fulmar, gannet, kittiwake, 

herring gull, great black-backed gull, guillemot, razorbill and puffin. The disturbance 

for pink-footed goose and greylag goose was assessed as ‘no risk’.  
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For the other species, the disturbance (direct and indirect) was assessed as minor risk 

(certain, short-term, temporary). Since effects were considered to be significant within 

the MORL ES 2012 if they were above moredate significance, this was not considered 

to be a significant effect. 

3.6.3.3 Potential Effects During the Operational Phase  

Disturbance / Displacement 

Displacement affects bird populations by denying them access to a habitat on a long 

term basis, as a result of the combined effect of changes to the environment as a 

result of the wind farm, including presence of the turbine structures, disturbance from 

operations and maintenence activities (e.g. boat traffic), etc. and having an impact 

on prey distribution / abundance (indirect effects). The effect that displacement has 

on a population depends on the species’ dependence on specific habitats and the 

availability of viable alternatives to the area from which the birds have been 

displaced. In terms of the MORL ES short–listing species of birds sensitive to 

displacement was based upon the same criteria used to shortlist birds susceptible to 

disturbance. Further details are provided in Technical Appendix 4.5 A of the MORL ES 

2012. 

It is highlighted that the assessments for the MORL EDA assessed the potential for 

effects of disturbance/displacement as ‘no risk’ for pink-footed goose and greylag 

goose. For fulmar, gannet, kittiwake, herring gull, great black-backed gull, guillemot 

and puffin the disturbance /displacement (direct and indirect) was assessed as minor 

risk (certain, medium-term, temporary). For razorbill the disturbance / displacement 

(direct and indirect) was assessed as minor (probable, medium-term, temporary).  

Since effects were considered to be significant within the MORL ES 2012 if they were 

above moredate significance, this was not considered to be a significant effect. 

Collision Risk 

There is the potential for birds flying through the wind farm to collide with the rotating 

turbines, which would then be predicted to result in mortality (Drewitt & Langston, 

2006). The risk of a bird colliding with a turbine depends on several factors: 

 The height of the turbines, area of air swept by the rotors, the speed of the 

rotating blades, and the overall number of turbines; 

 Effects from specific developments are influenced further by the suite of species 

that occur on or pass through the sites: the number of birds of each species 

flying through the risk zone can be predicted by the number observed flying 

through the sites at the relevant heights during baseline surveys, but also the 

avoidance behaviour of the species is key to determine the true effect; and 

 The probability that a bird flying through the rotor–swept area will be at risk also 

varies dependent on flight speed and bird size (length and wingspan).  

Assessment of collision risk will follow protocols set out by Band (2012). Collision Risk 

Modelling (CRM) will be undertaken in R using the code produced by Masden (2015). 

These developments allow for the error and variance around data to be included in 

the calculation of collision risk, resulting in a range of possible collision mortalities 

around a central value. Guidance will be required on how this range of values should 

be incorporated in to an impact assessment. The most recent available evidence on 
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the avoidance rates of birds will also be used, noting that there is current advice from 

SNH and JNCC on suitable avoidance rates for use with the Band (2012) offshore 

collision risk model. Output from the ongoing Offsfore Renewables Joint Industry 

Programme project on bird avoidance behaviour (ORJIP 1) will also be considered if 

available at the time of assessment, following discussion with MSS, SNH and JNCC.  

It is highlighted that the assessments for the MORL EDA assessed the potential for 

effects of collision risk as negligible for fulmar, guillemot, razorbill and puffin, minor for 

pink-footed goose, graylag goose, kittiwake and great black-backed gull and 

moderate for gannet and herring gull. Since effects were considered to be significant 

within the MORL ES 2012 if they were above moredate significance, this was not 

considered to be a significant effect. 

Barrier Effects 

Barrier effects may arise when birds incur extra energetic costs as a result of avoiding 

a wind farm. Species passing through an area infrequently, such as birds traversing the 

sites as part of a longer biannual migration flight, would incur much less impact than 

a species breeding near the development that needed to avoid it on a daily basis as 

part of its foraging routine. Effects upon birds simply passing through an area will be 

negligible (although possibly contributing to cumulative effects where other barriers 

exist on a migration route), whereas those making frequent flights across the sites may 

do so to the detriment of their body condition, which may affect adult survival or 

reproductive success.  

Assessment of barrier effects on the adult survival and productivity of breeding birds 

will follow the best practice available at the time of assessment, noting that Marine 

Scotland are currently investigating the application of the Centre for Ecology and 

Hydrology (CEH) energetic model used in the consents for the Forth and Tay wind 

farms to other areas. 

Short–listing species for barrier effect considerations will be based upon: the number 

of each species recorded on the site, the likelihood of locally breeding individuals 

foraging on the site (based on empirical tracking data and mean of the maximum 

foraging ranges, from BirdLife and the review by Thaxter et al, 2012), the frequency of 

foraging flights made by each species (from Masden, 2010), the efficiency of each 

species’ flight and wing loading, and known macro–avoidance rates (from Cook et 

al., 2014). 

It is highlighted that the assessments for the MORL EDA assessed the potential for barrier 

effects as ‘minor risk’ (probable, medium-term, temporary) for pink-footed goose, 

greylag goose, fulmar, gannet, kittiwake, razorbill and puffin. For large gulls (herring 

gull and great black-backed gull) the effects were assessed as ‘negligible risk’ 

(probable, medium-term, temporary). Since effects were considered to be significant 

within the MORL ES 2012 if they were above moredate significance, this was not 

considered to be a significant effect. 

Population Viability Analysis (PVA) was carried out within the MORL EDA EIA for the 

following species: fulmar, gannet, kittiwake, herring gull, great black-backed gull, 

guillemot, razorbill and puffin. This was used to predict the difference in the quasi-

extinction threshold (QET) of modelled populations with and without the predicted 

effects of the MORL EDA alone and cumulatively with other projects (particularly the 

BOWL project).  
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The results of the PVA were used to understand the likely risk to these species 

populations and supported the overall ‘no significant effects’ assessment results. The 

Additional Ornithology Information Report (MORL, 2013b) provided more detailed PVA 

modelling with input parameters adapted following consultation with SNH, JNCC and 

MSS. These results were then used in consenting the MORL EDA.  

3.6.3.4 Potential Effects During the Decommissioning Phase 

At this stage, decommissioning effects are expected to be similar to those described 

for the construction phase.  

3.6.4 Approach to EIA 

For each of the potential effects identified above surveys and/or studies and the 

method of impact assessment are described in the tables below. MORL will seek to 

agree with relevant stakeholders including MSS, SNH and JNCC the key parameters 

and detailed methodologies to be used in the assessments following receipt of the 

responses to this Scoping Report. 

3.6.4.1 Construction Phase 

Potential Effect Disturbance 

Study / Survey 

Proposed  

Digital aerial surveys will be carried out across the WDA and 4 km buffer around 

the site. Species specific  densities will be calculated based on the results of the 

aerial surveys and absolute abundance estimates will be derived from these.  

AIS surveys will also be undertaken to assess vessel traffic within the WDA (see 

Section 4.3 Shipping and Navigation below). 

EIA Methodology Bird species observations, distribution and behavioural data will be used to 

model population densities across the site. The results from the Shipping & 

Navigation assessment (see Section 4.3 below) will be used to inform the 

predicted disturbance effects on seabirds from vessels during the construction 

phase of the WDA. Best practice at the time of assessment will be used along 

with previous experience gained from the MORL EDA EIAs. 

3.6.4.2 Operation Phase 

Potential Effect Disturbance / Displacement 

Study / Survey 

Proposed  

Digital aerial surveys will be carried out across the WDA and 4 km buffer around 

the site. Species specific  densities will be calculated based on the results of the 

aerial surveys and absolute abundance estimates will be derived from these.    

EIA Methodology Bird species observations, distribution and behavioural data will be used to 

model population densities across the site over time. The potential for effects 

will be assessed in relation to the baseline data. The potential for effects will also 

be assessed with regard to the time of year so that levels of effect may be 

assumed with regard to different seasonal patterns of use. The significance of 

potential effects will be assessed using the sensitivity of the receptors against a 

measure of the magnitude of the effect (assessed from a measure developed 

by Furness et al, 2013). 

 

  



Moray Offshore Renewables Limited 

Western Development Area Offshore Wind Farm Infrastructure Scoping Report 

151 

Potential Effect Collision Risk 

Study / Survey 

Proposed  

Digital aerial surveys will be carried out across the WDA and 4 km  buffer. 

Abundance and densities as well as flight heights will be calculated based on 

the results of the aerial surveys.  

EIA Methodology Collision risk modelling (CRM) will be undertaken to assess the potential direct 

impacts of the presence of operational turbines. This analysis will be on a 

species basis and will provide an estimate of those species at greatest risk. The 

assessment will be related to the relative abundance and nature conservation 

status of each species and past studies from existing offshore wind farms to 

provide an overall assessment of the potential for the proposed development 

to significantly affect key species populations. 

 

Potential Effect Barrier Effects 

Study / Survey 

Proposed  

Digital aerial surveys will be carried out across the WDA and 4 km buffer. 

Species specific aerial bird densities will be calculated based on the results of 

the digital aerial surveys. 

EIA Methodology The methodology used to assess barrier effects will follow advice from MSS, SNH 

and JNCC at the time of assessment, in the absence of current guidance and 

in light of the modelling approach used in the Forth and Tay. It is noted that 

Marine Scotland has commissioned a research project on displacement and 

barrier effects that is expected to report in autumn 2016. If available any 

relevant results from this study will be considered in the assessment. The results 

will be cross-referenced against existing wind farm studies. 

3.6.5 Site Specific Survey Methodology  

As mentioned above there is extensive data available on the ornithology baseline in 

the Moray Firth.  The only surveys MORL proposes to undertake to support the WDA EIA 

are digital aerial surveys. 

Digital aerial video surveys will be undertaken monthly for a period of 12 months 

between April 2016 and March 2017. The surveys will consist of a series of parallel 

transects, each spacing 2.531 km apart, aligned in a south-east to north-west 

orientation within the WDA boundary and 4 km buffer.  The survey has been designed 

to allow for a 10.21% coverage of the survey area.  Surveys will be undertaken at a 

height of 550 m above sea level and data collected at a 2 cm 

resolution Figure 3 6- 14 below provides an overview of the proposed transect survey 

design (the transects at the eastern and western boundaries of the survey area have 

been increased to 4 km in line with the size of the buffer). 
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The following data will be collected: 

 Date and time of each bird recorded;  

 GPS coordinate location of each bird recorded, ± error in the location;  

 Survey transect number; 

 Species ID (structured approach to ID and confidence in ID is needed); 

 Bird age, gender and moult status (where possible); 

 Whether the individual is in flight or on the sea surface; 

 Behaviour in flight (e.g. part of a flock, carrying fish, diving);  

 Flight height (± an appropriate error and confidence);  

 Flight orientation (in compass degrees to true North); and  

 Sea state (at the time of the image being collected). 

A thorough quality assurance (QA) process will be followed during data processing.  A 

summary is provided below: 

 20% of all camera reels selected at random for blind QA by experienced 

auditors; 

 Greater than 90% agreement is required to pass; otherwise data is re-reviewed; 

 Object ID carried out by some of the most experienced identification experts 

and seabird surveyors (includes 3 current members of the British Birds Rarities 

Committee); 

 20% of objects undergoing blind QA, again requiring 90% agreement; 

 Partial agreements and disagreements undergo adjudication by Senior ID 

experts; and 

 Final quality assurance sign-off by a senior seabird expert. 

The flight heights will be calculated on the principal of parallax using all frames in which 

the bird is present. Availability bias will be accounted for using diving behavioural data 

from telemetry studies to calculate the proportion of time at sea for key species or 

using the ratio of attended and unattended chicks at sea for guillemots and razorbills 

in late June and July (if possible). 

As mentioned above in Section 3.6.1 there is an extensive amount of ornithology data 

for the Moray Firth as detailed in the MORL ES 2012, and further data has been 

collected since then through great back-backed gull and herring gull tagging as well 

as through regional strategic monitoring (MSS). Table 3.6-5 below provides an overview 

of the existing seabird datasets relevant to the WDA EIA and HRA.
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Table 3.6-5 Existing seabird data sets relevant to the WDA EIA and HRA. 

 
Data 

owner 

Survey 

type 
Species 

Survey 

timing 

No. of 

surveys 
Survey location 

Survey 

extent 

Coverage 

of WDA 

(+ 4 km 

buffer) 

Limitations Further analysis 

1 Talisman Vantage 

Point 

All January 

2005 - June 

2008 

To be 

confirmed 

with 

Talisman 

Smith Bank, Moray Firth 3.14 km2 TBC Very small 

area 

sampled 

None 

2 The 

Crown 

Estate 

Digital 

aerial 

All 29 May 

2009 - 06 

August 

2009 

3 The MORL Zone including 

the MORL EDA and WDA. 

TBC 100% Limited 

species ID 

Re-identification of 

images (if possible), 

analysis of spatial 

abundance (if 

possible) 

3 BOWL Boat All 14 October 

2009 - 22 

September 

2011 

22 The BOWL site and buffer 

which includes part of 

the MORL EDA and WDA 

379 km2 16.9% 

(19.7%) 

None None 

4 MORL Boat All 27 April 

2010 - 15 

March 2012 

28 MORL EDA 653 km2 28.4% 

(33.0%) 

None None 

5 MORL Boat & 

Vantage 

Point 

Geese & 

Swans 

2010 - 2011 Boat = 17 

days, 

Vantage 

Point (VP) 

= 32 days 

Boat = MORL EDA and 

buffer which includes 

parts of the WDA and 

BOWL sites. VP = 

Caithness & Moray 

coasts 

n/a n/a None None 

6 MORL Digital 

aerial 

All 1 May 2011 

- 20 July 

2011 

6 Wide area between 

Moray and Caithness 

coasts. Covers the MORL 

EDA, WDA, and BOWL 

sites. 

4,333 km2 100% 

(100%) 

No 

availability 

bias 

correction 

Availability bias 

correction for diving 

birds on the water 
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Data 

owner 

Survey 

type 
Species 

Survey 

timing 

No. of 

surveys 
Survey location 

Survey 

extent 

Coverage 

of WDA 

(+ 4 km 

buffer) 

Limitations Further analysis 

7 MORL GPS 

tracking 

Fulmar, 

Guillemot, 

Razorbill, 

Kittiwake 

May - July 

2011 

n/a East Caithness Cliffs SPA n/a n/a Only during 

chick 

rearing 

stage 

None 

8 MORL GPS 

tracking 

Great 

black-

backed 

gull, 

herring 

gull 

May - June 

2014 

n/a East Caithness Cliffs SPA n/a n/a Only during 

chick 

rearing 

stage 

None 

9 MSS Digital 

aerial 

All 2014 - 2015 TBC Part of the WDA buffer 

may be covered 

2,678 km2 0% (0.02%) None Bird data not 

analysed. Area of 

interest is the overlap 

with survey 6 above. 

10 BOWL Digital 

aerial 

All 30 May 

2015 - 05 

August 

2015 

6 The BOWL site and buffer 

which includes part of 

the MORL EDA and WDA 

1,123 km2 34.7% 

(32.7%) 

None None 
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The extent of the surveys, and the resulting datasets, are shown in Figure 3.6-15 below. 

These include one breeding season of digital aerial survey data across the WDA in 

2011 and one in 2009, two boat-based survey datasets, each covering part of the 

WDA were collected between 2009 and 2012, and a further two aerial surveys during 

2014 and 2015 covering large areas of the Moray Firth and overlapping with the WDA 

or a 4 km buffer of this region. 

Analysis of the existing breeding season data from both digital aerial and boat-based 

surveys will be undertaken prior to completion of the 2016 - 2017 (April – March) aerial 

survey within the WDA and 4 km buffer as described above. This analysis will aim to 

determine which available environmental covariates can predict the abundance of 

key seabird species in the Moray Firth across the years of available data in order to 

investigate underlying causes of inter-annual variation. This analysis will aim to allow 

prediction of species abundance for a given year based on environmental data for 

that year. 

This proposed approach will require analysing the data separately, depending on the 

platform used (i.e. boat-based data and digital aerial data). The two existing boat-

based datasets provide data from the breeding seasons of 2010 and 2011 and are 

directly comparable allowing a simple combined analysis. 

The three existing digital aerial datasets provide data from the breeding seasons of 

2009, 2011, and 2015. The 2015 data used HiDef (digital video) technology and the 

data for diving birds have been corrected for availability bias but this bias is not 

available at present for the 2009 (HiDef digital video) and 2011 (APEM digital still) 

datasets. The data will be corrected to take into account availability bias if possible. 

There is also a large overlap between the 2011 data and the 2014 /15 data collected 

by Marine Scotland in the southern Moray Firth. However, the footage collected in 

2014/15 has not been analysed to extract bird information, so cannot be used at 

present.  

It is proposed that these analyses will feed into the development of a final model which 

would aim to predict the abundance of key species in a given year using remotely 

sensed environmental covariates (e.g. sea surface temperature etc.) that are known 

to affect temporal abundance in the key species. A literature review of existing studies 

that have used environmental co-variates will be used to identify the likely data 

required and a further review of the availability and applicability of relevant remotely 

sensed data will be required.  
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It is currently proposed that a stepwise process is used to assess the key species. This 

process would limit the analysis to one or two species initially. The selection of those 

species would be based on those species known to occur in the WDA and that may 

be sensitive to offshore wind farm development. Additionally, species where there is 

published information on the effects of environmental co-variates on species 

distribution and abundance will be initially selected. The analysis would then be 

expanded to the other key species identified in the Moray Firth. 

The final aim of this modelling would be to predict the inter-annual variation in 

abundance of the key seabird species in the WDA so that impact assessments for both 

EIA and HRA are properly informed. In the past it has been typical for two seasons of 

survey work to be used as a means to assess the inter-annual variation in seabird 

abundances. The approach described here aims to replicate this and improve upon 

it by exploring the underlying drivers of inter-annual variation in seabird abundance. 

Modelling could then predict what the potential variation across more than two years 

is likely to be. 

Based on the results from the assessments of the MORL EDA and BOWL projects it is 

predicted that the key species for the adjacent MORL WDA will be guillemot, razorbill, 

puffin, gannet, kittiwake, herring gull and great black-backed gull. It is intended that 

modelling of inter-annual variation in abundance is limited to these key species, 

though as the analysis progresses some species may be removed or added to the 

modelling should the data support this.  

In addition, and based on the MORL EDA and BOWL assessments, it is predicted that 

the breeding season will be the key season when assessing potential effects from the 

development of the WDA. The core period of the breeding season is May to July for 

most of the key species, though it is slightly longer for gannet. While most of the key 

species begin breeding in April and are dispersing from colonies in August, it is 

important to note that these are also important months for migration of these species. 

In addition, the presence of birds on migration in the Moray Firth may affect the ability 

of models to robustly predict inter-annual variation of breeding birds using the WDA. It 

is expected at this stage that the key bird abundance data for modelling inter-annual 

variation will be from May, June and July, which is also the period with the most 

available data. 

3.6.6 Cumulative and In-combination Effects 

There is foreseeable potential for the extent or magnitude of any effects identified in 

Section 3.6.3 above to be cumulatively increased by the simultaneous presence of 

other existing or proposed activities or developments. The extent to which these 

cumulative effects may arise will depend upon the design and extent of the 

infrastructure or the frequency and intensity of the activities.  

As discussed in Section 1.3.2.6 above, the method for cumulative impact assessment 

will be carried out in accordance with the methods outlined within the MFOWDG 

discussion document ‘Moray Firth Offshore Wind Developers Group Cumulative 

Impact Assessment Discussion Document’ (MORL, 2012) unless otherwise agreed with 

MS-LOT and appropriate stakeholders. This document has been included as Annex 1 

to this Scoping Report. 



Moray Offshore Renewables Limited 

Western Development Area Wind Farm Scoping Report 

 Western Development Area Wind Farm Scoping Report     159 

3.6.7 Potential Mitigation Measures 

If in light of the conclusions of the EIA, potential mitigation measures are required, these 

will be determined following the production of the impact assessments and 

consultation with consenting authorities and appropriate stakeholders.  

It is highlighted that mitigation put forward for the MORL EDA (MORL, 2012), included 

designated vessel routes (wind farm vessel corridors) during construction and 

operation to reduce potential disturbance effects during construction and operation. 

3.6.8 Habitats Regulations Appraisal 

As discussed in Section 3.2 above there are a large number of SPAs in close proximity 

to the WDA and therefore effects on the qualifying features may affect the integrity 

of related SPAs. This will require the WDA to undergo a Habitats Regulations Appraisal 

(see Section 3.2.1 above). 

Identification of the SPAs likely to be affected will be carried out in consultation with 

SNH, JNCC, MSS and MS-LOT. Potential SPAs that may be included are listed in Table 

3.2-1 above. 

For the SPAs identified as relevant for assessment, the effects on the relevant bird 

qualifying species will be assessed (taking account of their conservation objectives) 

using the following criteria:  

 Changes in the distribution or extent of the habitats supporting the species; 

 Changes in the structure, function and supporting processes of habitats 

supporting the species; 

 Significant disturbance to the qualifying species; 

 Changes in the distribution of the species within the site; and 

 The species being maintained as a viable component of the site in the long 

term, and therefore the integrity of the site. 

Apportioning of estimated effects to SPAs will follow best practice guidance and 

following agreement of the detailed methodology with key stakeholders including 

SNH, JNCC, MSS and MS-LOT. It is noted that Marine Scotland is currently carrying out 

a research project titled “Attributing Seabirds at Sea to Appropriate Breeding Colonies 

and Populations” expected to be completed in Spring 2017. If available any relevant 

results from this study will be considered in the assessment.  
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4 Human Environment 

4.1 Introduction 

This section presents the main characteristics of the offshore physical environment for 

the WDA. The following topics are covered: 

 Commercial Fisheries; 

 Shipping and Navigation; 

 Military and Civil Aviation; 

 Sescape, Landscape and Visual Receptors; 

 Archaeology and Cultural Heritage; 

 Socio-economics; and 

 Other Human Activities. 

In each topic the relevant baseline characteristics, identified potential effects from 

construction, operation and decommissioning of the WDA and the proposed 

approach for the EIA are set out. Relevant datasets and specific guidance have been 

listed where appropriate.  

4.2 Commercial Fisheries 

4.2.1 Baseline Characteristics 

This section describes the Commercial Fisheries baseline environment and potential 

effects associated with the WDA. Information on the WDA baseline characteristics 

have been derived mostly from the MORL ES 2012. The Commercial Fisheries ES 

Chapter and Technical Appendices can be accessed via the following links – Chapter 

5.1 Commercial Fisheries and Technical Appendix 5.1A Commercial Fisheries. 

Table 4 2 -1 below lists the proposed datasets that will inform the assessment. 

Table 4.2-1 Datasets for the Commercial Fisheries EIA 

Dataset Coverage Date 

International Council for the Exploration of the Sea 

(ICES) publications 

UK n/a 

MMO landings data by ICES rectangle UK TBC 

MSS VMS Amalgamated Fishing Intensity Layers Scotland 2009 – 2013 

ScotMap Inshore Fisheries Mapping in Scotland Scotland 2007-2011 

Marine Scotland Science Fish and Shellfish Stocks 

2015 Edition 

Scotland 2015 

 

  

http://morayoffshorerenewables.com/Document-Library.aspx?path=environmental+statement%5cvolume+3+-+offshore+generating+station+impact+assessment%5c8+ogs+impact+assessment+-+human
http://morayoffshorerenewables.com/Document-Library.aspx?path=environmental+statement%5cvolume+3+-+offshore+generating+station+impact+assessment%5c8+ogs+impact+assessment+-+human
http://morayoffshorerenewables.com/Document-Library.aspx?path=environmental+statement%5cvolumes+8+to+11+-+technical+appendices%5cvolume+11+-+human+environment+technical+appendices&fileid=123
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It is proposed that the guidance and published work set out in Section 4.2.5 below will 

inform the Commercial Fisheries assessment. 

The description of the fisheries baseline provided below is based primarily upon 

fisheries data (MMO Fisheries Statistics, 2000-2009) collected for all commercial fishing 

vessels by ICES rectangles, and a dataset produced by MSS showing the distribution 

of commercial fishing landings from vessels exceeding 15 m in length, by weight and 

value. 

ICES statistical rectangles are currently the smallest area of statistical units used for the 

collation of fisheries data. Rectangle boundaries align to 1° longitude and 30’ latitude 

and for the most part have sea areas equating to approximately 900 nm. The WDA is 

located within ICES rectangles 45E7 and 45E6 (Figure 4.2-1 below). The very large sea 

area which these rectangles comprise and the potential for discrete, small-scale 

fisheries to occur within smaller areas within these rectangles is noted.  Additionally, 

rectangle 45E6 also covers the coastal zone, which is targeted by different fishery gear 

types compared to the offshore area of the Smith Bank, upon which the WDA is 

located. Figure 3.4-4 above shows the species caught in each ICES rectangle. 

  



44E744E6

45E745E6

46E6 46E7

45E845E5

44E844E5

46E846E5

43E743E6 43E843E5 Esri, DeLorme, GEBCO, NOAA NGDC, and other contributors, Sources: Esri, GEBCO,
NOAA, National Geographic, DeLorme, HERE, Geonames.org, and other contributors
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All EU fishing vessels over 15 m in length are required to be satellite monitored (Vessel 

Monitoring System (VMS)) and their positions recorded on a 2 hourly basis. The MSS 

dataset links VMS data to landings data. Vessels under 15 m do not currently require 

to be monitored and as a result the activity of this fleet may not be represented in this 

dataset. 

Scallops account for over half of the landings, by value, in offshore rectangle 45E7, 

and Nephrops and demersal fish species (haddock and monkfish principally) comprise 

a third of the landings by value. For ICES rectangle 45E6, as stated above the data is 

likely to be skewed by the presence of the coastal zone, however the data from 2000 

-2009 do suggest that king scallops form a significant proportion of the commercial 

catch from the WDA area and haddock are also likely to be a key commercial 

species. 

Squid are fished throughout the Moray Firth, however they are a sporadic species and 

landings have fluctuated considerably over the past ten years. As a result, it is 

considered that squid fishing grounds can occur anywhere within the Moray Firth. A 

high proportion of vessels targeting Nephrops will seasonally switch their gear to target 

squid when Nephrops stocks are low or quota is restricted. In addition to these vessels, 

there are also visiting vessels based at home ports outside the Moray Firth which will 

seasonally target squid in the area when they are present. The majority of squid 

landings are recorded between July and November. 

Scallops are targeted by vessels towing toothed dredges attached to beams towed 

over the seabed. Nephrops are a burrowing shellfish targeted by both demersal 

trawlers and potting (creel) vessels. The principal methods for targeting demersal 

species such as haddock and monkfish are demersal trawlers and Scottish seines 

(flydraggers).  

The scallop fishery is cyclical and grounds are often left to recover from intensive fishing 

periods while the fleet targets grounds elsewhere. The Nephrops fishery is 

concentrated in muddier substrates in the southern half of the Moray Firth, primarily to 

the south of the WDA, and is the most valuable fishery in the Moray Firth.  

There are relatively very low recorded landings values of pelagic species in the Moray 

Firth, although there is a seasonal mackerel fishery targeted by inshore vessels.  Analysis 

of fishing effort by vessel category (2000 - 2009) shows that the large majority of fishing 

effort within offshore rectangle 45E7 is undertaken by vessels greater than 15 m in 

length.  

As a result of limitations upon availability of data regarding foreign vessel activity in UK 

waters, consultation and liaison with fishing interests active in the region will be 

required to establish the full extent of foreign vessel activity in the area. However, 

preliminary assessment of obtained data sets (over-flight sightings, MMO/Marine 

Scotland) shows there to be very little recorded activity of foreign vessels within the 

Moray Firth in the period 2000 – 2009. 

4.2.2 Data Gaps 

Although there was a good understanding of the baseline at the time of publishing 

the MORL ES 2012, the baseline will be updated through analysis of statistics relating to 

the ICES rectangle and MORL will undertake consultation with the fishing industry 

throughout the EIA process in order to make an assessment of the potential effects 

upon commercial fisheries. 
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4.2.3 Potential Effects 

4.2.3.1 Summary of Potential Effects 

Potential Effect Construction  Operation Decommissioning Scoped Out 

Adverse effects to 

commercial fish and 

shellfish populations 

(indirect effect upon 

commercial fishing 

activities) 

    

Adverse effects on 

recreational fish populations 

(indirect effect for 

recreational fishing 

activities) 

    

Temporary or complete loss 

or restricted access to 

traditional fishing grounds 

    

Safety issues for fishing 

vessels 

    

Increased steaming times to 

fishing grounds 

    

Displacement of fishing 

vessels into other areas 

    

Interference with fishing 

activities 

    

Obstacles on the seabed 

post construction 

    

Whilst a specific assessment will be carried out in relation to the WDA, given the 

proximity of the MORL EDA and WDA and the potential for similarities in relation to 

potential effects, the findings of the MORL EDA Commercial Fisheries assessment have 

been included below for context. 

4.2.3.2 Potential Effects During the Construction Phase  

Adverse effects to commercial fish and shellfish populations (indirect effect upon 

commercial fishing activities) 

There is the potential for wind farm development to cause adverse effects to fish and 

shellfish populations of commercial importance, and hence result in changes to 

behaviour or a decline in species abundance, which may indirectly affect the 

productivity of the fishery.  This is an indirect effect which will be assessed as a direct 

effect as part of the fish and shellfish ecology impact assessment (see Section 3.4 

above) and as an indirect effect within the commercial fisheries impact assessment. 
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It is highlighted that the assessments for the MORL EDA predicted minor effects with 

mitigation upon commercial fish and shellfish populations during construction of the 

MORL EDA. Since effects were considered to be significant within the MORL ES 2012 if 

they were above minor significance, the effects listed above were not considered to 

be significant effects.   

Adverse effects on recreational fish populations (indirect effect for recreational fishing 

activities) 

There is not considered to be regular or directed recreational fishing activity occurring 

within the boundary of the WDA. It is, however, recognised that there may be effects 

upon migrating fish species such as salmon and sea trout, which have significant socio-

economic importance as recreational fish species and this will be assessed within the 

commercial fisheries assessment for the WDA EIA. 

It is highlighted that the assessments for the MORL EDA predicted minor-moderate 

effects on recreational fish populations during the construction phase. It is also worth 

noting that the impact assessment on these species took a precautionary approach, 

where conservative assumptions were applied as a result of the uncertainty 

surrounding currently available information on the use that salmon and sea trout may 

make of the areas during the construction phase. To improve the knowledge base on 

salmon population ecology and migratory movements, BOWL is scheduled to 

undertake a salmon smolt tagging study at Spey Bay this year and MORL is due to 

follow this up with further studies prior to construction of the MORL EDA. As well as 

contributing to the National Research and Monitoring Strategy for Diadramous Fish 

(NRMSDF) (http://www.gov.scot/Topics/marine/marineenergy/Research/NatStrat), 

led by MSS, this research along with the other work being undertaken by the NRMSDF 

will inform the impact assessment for the WDA. 

Temporary loss or restricted access to traditional fishing grounds 

The principal aspects of the construction phase considered to potentially cause 

complete loss or restricted access to fishing grounds are: 

 Exclusion zones around construction activities; and 

 Installed offshore infrastructure in addition to construction exclusion zones. 

Safety zones of 500 m are expected to be imposed around construction works, from 

which all non-construction associated vessels would be excluded.  

Infrastructure already partially or completely installed on the seabed in addition to 

ongoing construction works could further restrict access to fishing grounds. 

It is highlighted that the assessments for the MORL EDA predicted moderate effects on 

the scallop fishery and minor effects on the whitefish fishery.  In order to reduce these 

effects, MORL agreed a draft Commercial Fisheries Mitigation Strategy with the 

Scottish Fishermen’s Federation (SFF) (see Section 4.2.7 below) and established the 

Moray Firth Commercial Fisheries Working Group to discuss concerns and mitigation 

measures. 

Safety issues for fishing vessels 

In line with standard practice, it is expected that construction safety zones of 500 m 

will be in place around offshore construction activities, from which all vessels, including 

fishing vessels, will be excluded. Infrastructure that is not fully constructed will be 

marked  in consultation with the Northern Lighthouse Board and it is likely that a safety 

zone of 50 m will be put in place around it. 

http://www.gov.scot/Topics/marine/marineenergy/Research/NatStrat
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Risks to fishing vessels would only occur if infringements of these  safety zones occurred. 

It should also be recognised that in line with standard maritime practice, the ultimate 

responsibility with regards to safety lies with the master of a vessel. 

It is highlighted that the assessments for the MORL EDA determined that, with safety 

zones in place, the safety issues posed would be within acceptable limits. 

Increased steaming times to fishing grounds 

The implementation of safety exclusion zones during the construction phase could 

result in some short-term increases in steaming distances and times, and therefore 

higher operational costs for fishing vessels. 

It is highlighted that the assessments for the MORL EDA predicted minor effects of 

increased steaming times to fishing grounds on all fisheries during the construction 

phase.  In order to reduce these effects, MORL agreed a draft Commercial Fisheries 

Mitigation Strategy with the SFF (see Section 4.2.7 below) and established the Moray 

Firth Commercial Fisheries Working Group to discuss and address ongoing concerns 

and to share information on the construction plan in order to minimise the impacts. 

Displacement of fishing vessels into other areas 

During the development of the MORL EDA, concerns were raised during consultation 

with fishermen and their representatives that any loss or restricted access to fishing 

grounds as a result of the wind farm development could result in increased 

competition for grounds outside of the site. This could result in either conflict between 

vessels competing for the same resource, or between different fishing methods (i.e. 

static and towed gear vessels). 

The extent of displacement will be a function of the temporary loss or restricted access 

to traditional fishing grounds during the construction phase. 

It is highlighted that the assessments for the MORL EDA predicted moderate effects on 

the scallop fishery and minor effects on the whitefish fishery in terms of displacement 

of fishing vessels during the construction phase.  In order to reduce these effects, MORL 

agreed a draft Commercial Fisheries Mitigation Strategy with the SFF (see Section 4.2.7 

below) and established the Moray Firth Commercial Fisheries Working Group to discuss 

concerns and mitigation measures. 

Interference with fishing activities 

In addition to the above effects which could cause interference to fishing vessels, an 

additional effect to be considered is the potential for navigational conflicts arising 

between fishing vessels and construction vessels transiting to and from the site. This 

could include towed gear vessels being required to alter towing direction and the 

fouling of static gear markers, buoys and dhans (marker flags), although there is no 

static gear fishing within the WDA itself. As a result, this interference has the potential 

to affect fishing vessels operating in the regional area.  

It is highlighted that the assessments for the MORL EDA predicted minor effects on all 

fisheries in terms of interference during the construction phase of the wind farms. 
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4.2.3.3 Potential Effects During the Operational Phase  

Adverse effects to commercial fish and shellfish populations (indirect effect upon 

commercial fishing activities) 

There is the potential for wind farm development to cause adverse effects to fish and 

shellfish populations of commercial importance, and hence result in changes to 

behaviour or a decline in species abundance, which may indirectly affect the 

productivity of the fishery. Possible effects during the operational phase include loss of 

habitat, introduction of new habitat, electro-magnetic fields (EMF) and operational 

nosie. This is an indirect effect which will be assessed as a direct effect as part of the 

fish and shellfish ecology impact assessment (see Section 3.4 above) and as an 

indirect effect within the commercial fisheries impact assessment. 

It is highlighted that the assessments for the MORL EDA predicted minor effects on all 

identified fish populations during the operational phase. Since the direct effects were 

considered to be significant within the MORL ES 2012 if they were above minor 

significance, the effects listed above were not considered to be significant effects. 

Adverse effects on recreational fish populations (indirect effect upon commercial 

fishing activities) 

There is not considered to be regular or directed recreational fishing activity occurring 

within the boundary of the WDA. It is, however, recognised that there may be effects 

upon migrating fish species such as salmon and sea trout, which have significant socio-

economic importance as recreational fish species and this will be assessed. 

There is the possibility that a recreational fishery may develop within the WDA during 

the operational phase, depending upon available recreational fish populations. It is 

however recognised that there is currently little evidence for such an activity 

developing within existing wind farms. 

It is highlighted that the assessments for the MORL EDA predicted minor effects on 

recreational fish species during the operational phase of the MORL EDA.  Since direct 

effects were considered to be significant within the MORL ES 2012 if they were above 

minor significance, the effects listed above were not considered to be significant 

effects. 

Temporary or complete loss or restricted access to traditional fishing grounds 

Existing legislation does not currently prohibit fishing from occurring within operational 

wind farm sites, though it is possible that MORL may apply for 50 m safety zones around 

infrastructure such as turbines and met masts. It is however noted that individual 

skippers, particularly those operating bottom towed gear, may consider it unsafe to 

continue fishing within the operational WDA because of the presence of infrastructure, 

which would result in a complete loss of area from within the WDA for these vessels. 

It is highlighted that the assessments for the MORL EDA predicted minor effects on the 

whitefish fishery and moderate effects on the scallop fishery.  In order to reduce these 

effects, MORL agreed a draft Commercial Fisheries Mitigation Strategy with the SFF 

(see Section 4.2.7 below) and established the Moray Firth Commercial Fisheries 

Working Group to discuss and address ongoing concerns.  
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Included within the draft Commercial Fisheries Mitigation Strategy is the development 

of scallop dredge gear modification trials.  Since obtaining consent for the MORL EDA, 

MORL has appointed Bangor University to develop trial methodology.  This has been 

finalised through consultation with the SFF, TCE, MSS and key scallop industry 

stakeholders. 

Safety issues for fishing vessels 

MORL may apply for safety zones of 50 m around infrastructure. Cables will be buried 

wherever possible and, upon consultation with Marine Scotland, protected where 

sufficient burial cannot be achieved. Safety concerns will be fully explored through 

consultation with the industry and measures taken to address these to ensure the 

perceived risks from the wind farm are minimised. 

It is highlighted that the assessments for the MORL EDA determined safety issues for 

fishing vessels would be within acceptable limits during the operational phase. 

Displacement of fishing vessels into other areas 

The fisheries identified within the WDA are limited in the grounds they are able to target 

elsewhere in the regional area, principally by the availability of target species and their 

habitat requirements, and for which fishing areas in the regional area have been 

defined. 

It is highlighted that the assessments for the MORL EDA predicted minor effects on the 

whitefish fishery and moderate effects on the scallop fishery.    In order to reduce these 

effects, MORL agreed a draft Commercial Fisheries Mitigation Strategy with the SFF 

(see Section 4.2.7 below) and established the Moray Firth Commercial Fisheries 

Working Group to discuss and address ongoing concerns.  

Included within the draft Commercial Fisheries Mitigation Strategy is the development 

of scallop dredge gear modification trials.  Since obtaining consent for the MORL EDA, 

MORL appointed Bangor University to develop trial methodology. This has been 

finalised through consultation with the SFF, TCE, MSS and key scallop industry 

stakeholders. 

Interference with fishing activities 

In addition to the above effects which could cause interference to fishing vessels, an 

additional effect to be considered is the potential for navigational conflicts arising 

between fishing vessels and operations and maintenance vessels transiting to and 

from site. This could include towed gear vessels being required to alter towing direction 

and the fouling of static gear markers, buoys and dhans (marker flags), although there 

is no static gear fishing within the WDA itself. As a result, this interference has the 

potential to affect fishing vessels operating in the regional area.  

It is highlighted that the assessments for the MORL EDA predicted minor effects on all 

fisheries in terms of interference with fishing activities during the operational phase of 

the MORL EDA.  In order to reduce these effects, MORL agreed a draft Commercial 

Fisheries Mitigation Strategy with the SFF (see Section 4.2.7 below) and established the 

Moray Firth Commercial Fisheries Working Group to discuss and address ongoing 

concerns. 
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Obstacles on the seabed post construction 

There is the potential for obstacles to be left on the seabed post construction, which 

could result in damage to or loss of fishing gear as well as representing a safety hazard. 

Offshore works such as construction vessels’ anchoring, jack up legs or cable trenching 

can produce seabed obstructions which can cause fishing net fastenings and 

damage to fishing gear. 

Offshore policy (IMO, 1996) prohibits the discarding of objects or waste at sea. The 

reporting and recovery of any accidentally dropped object is also required. The 

potential effects will be fully assessed in the ES. 

It is highlighted that the assessments for the MORL EDA determined that, through 

standard industry practice, any potential risk posed from obstacles on the seabed 

post-construction would be within acceptable limits. 

4.2.3.4 Potential Effects During the Decommissioning Phase 

At this stage, decommissioning effects are envisaged to be similar to those described 

for the construction phase. 

4.2.4 Approach to EIA 

4.2.4.1 Construction Phase 

Potential Effect Adverse effects on commercially exploited species, 

Adverse effects on recreationally exploited species, 

Interference with fishing activities,  

Restricted or temporary loss of access to fishing ground, 

Displacement of fisheries, and 

Increased steaming times to fishing grounds 

Study / Survey 

Proposed  

To determine the potential for effects as listed above, the following studies will 

be undertaken: 

Description of fisheries in the area; 

Assessment of landings data; and 

Assessment of effort data. 

EIA Methodology In the case of each effect, the assessment will take account of: 

The spatial extent of effect; 

The duration of effect; 

The scale of effect; 

Recoverability of the receptor; and 

Importance of the receptor. 

Best practice at the time of assessment will be used together with previous 

experience gained from the MORL EDA EIAs. 
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Potential Effect Safety issues for fishing vessels and associated fishing activities 

Study / Survey 

Proposed  

To determine the potential for effects to navigational safety, the following study 

will be undertaken: 

Navigational risk assessment. 

EIA Methodology A navigational risk assessment will assess the risk associated with ship to ship 

collision, vessel grounding, collision with wind turbine array infrastructure and 

the potential effect on communication systems. Best practice at the time of 

assessment will be used together with previous experience gained from the 

MORL EDA EIAs. 

4.2.4.2 Operation Phase 

Potential Effect Adverse effects on commercially exploited species, 

Adverse effects on recreationally exploited species, 

Interference with fishing activities,  

Restricted or temporary loss of access to fishing ground, 

Displacement of fisheries, and 

Safety issues for fishing vessels and associated fishing activities 

Study / Survey 

Proposed  

As described above (4.2.4.1 Construction Phase) 

EIA Methodology As described above (4.2.4.1 Construction Phase) 

 

Potential Effect Presence of seabed obstacles 

Study / Survey 

Proposed  

To determine the potential for effects to gear safety arising from the operation 

of the wind farm, the following survey will be undertaken: 

Side-scan swathe bathymetry pre and post construction. 

EIA Methodology The baseline character of the seabed features will be determined during the 

EIA stage to understand whether there are any current hazards to fishing gear 

safety. 

It is intended that this baseline will be compared to post-construction surveys to 

identify any hazards to gear safety associated with the construction of the 

proposed wind farm. 

4.2.5 Site Specific Survey Methodology  

The following references provide best practice guidance for use in assessing effects 

upon commercial fisheries: 

 BWEA (2002). Best Practice Guidelines for Consultation for Offshore Renewable 

Developers. 

 Cefas (2004). Guidance note for Environmental Impact Assessment in respect 

of FEPA and CPA requirements, version 2 – June 2004. 
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 BERR (2008). Fishing Liaison with offshore wind and wet renewables group 

(FLOWW) recommendations for fisheries liaison. 

 OSPAR (2008). Guidance on Environmental Considerations for Offshore Wind 

Farm Development. Reference number: 2003-8. 

To assist the assessment of potential effects of the proposed development upon 

commercial fisheries, consultation will be undertaken with the relevant national and 

local marine fisheries bodies and fishermen’s associations and representatives. 

4.2.6 Cumulative and In-combination Effects 

There is foreseeable potential for the extent or magnitude of any effects identified in 

Section 4.2.3 above to be cumulatively increased by the simultaneous presence of 

other existing or proposed activities or developments. The extent to which these 

cumulative effects may arise will depend upon the design and extent of the 

infrastructure or the frequency and intensity of the activities. 

As discussed in Section 1.3.2.6 above, the method for cumulative impact assessment 

will be carried out in accordance with the methods outlined within the MFOWDG 

discussion document ‘Moray Firth Offshore Wind Developers Group Cumulative 

Impact Assessment Discussion Document’ (MORL, 2012) unless otherwise agreed with 

MS-LOT and appropriate stakeholders. This document has been included as Annex 1 

to this Scoping Report. 

4.2.7  Potential Mitigation Measures 

If in light of the conclusions of the EIA, potential mitigation measures are required, these 

will be determined following the production of the impact assessments and 

consultation with consenting authorities and appropriate stakeholders.  

It is highlighted that mitigation put forward for the the MORL EDA offshore wind farms 

(MORL, 2012), included:  

 Construction Safety Zones and marking of infrastructure; 

 Construction management plan; 

 Cable burial and/or protection; 

 Overtrawlability surveys; 

 Establishment of a Moray Firth Commercial Fisheries Working Group; 

 Fisheries liaison officer; and 

 Guard vessels. 

In addition to this, a Commercial Fisheries Mitigation Strategy has been drafted by 

MORL in consultation with the SFF which incorporates many of the above mitigation 

measures as well as a commitment to investigate other mitigation options which may 

arise such as the scallop dredge gear trials, as discussed above. This will be agreed 

and finalised prior to construction of the MORL EDA. 
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4.3 Shipping and Navigation 

4.3.1 Baseline Characteristics 

This section describes the Shipping and Navigation baseline environment and 

potential effects associated with the WDA. Information on the WDA baseline 

characteristics have been derived mostly from the MORL ES 2012. The Shipping and 

Navigation ES Chapter and Technical Appendices can be accessed via the following 

links - Chapter 5.2 Shipping and Navigation and Technical Appendix 5.2 A Hazard Log, 

Technical Appendix 5.2 B Consequences Assessment, Technical Appendix 5.2 C MCA 

MGN 371 Checklist and 5.2 D Navigational Risk Assessment (Wind Farm Sites). Table 

4.3-1 below lists the proposed datasets that will inform the assessment. 

Table 4.3-1 Datasets for the Shipping and Navigation EIA 

Dataset Coverage Date 

Automatic Identification Systems (AIS) and radar 

(non-AIS) survey data 

MORL Zone April – July 2010 

AIS and radar (non-AIS) survey data MORL Zone November 2010 – 

January 2011 

AIS survey data MORL Zone July & December 

2013 

Fishing surveillance satellite data MORL Zone 2009 

Over-flight data MORL Zone 2005 – 2009 

Maritime incident data from the Maritime Accident 

Investigation Branch (MAIB) and Royal National 

Lifeboat Institute (RNLI) 

MORL Zone 2001 – 2010 

UK Admirality Charts Moray Firth 2016 

Admirality Sailing Directions, North Coast of 

Scotland Pilot 

Moray Firth 2015 

The assessment will be undertaken in line with the following guidance: 

 Department of Environment and Climate Change (DECC, 2011b). Applying for 

Safety Zones Around Offshore Renewable Energy Installations. 

 IALA Recommendation O-139 (IALA, 2008). The Marking of Man-Made Offshore 

Structures. IALA: Brussels. 

 MCA Marine Guidance Notice 543 (MGN 543) (M+F) (MCA, 2016). Safety of 

Navigation: Offshore Renewable Energy Installations (OREIs) – UK Navigationsal 

Practice, Safety and Emergency Response. MCA: Southampton. 

 International Maritime Organisation (IMO, 2007). Guidelines for Formal Safety 

Assessment(FSA) (2007). 

 Search and Rescue (SAR) Framework, MCA (MCA, 2002). – Chapter 1 MCA and 

Chapter 4 RNLI.  

  

http://morayoffshorerenewables.com/Document-Library.aspx?path=environmental+statement%5cvolume+2+-+project+background+and+description+of+the+environment%5c5+description+of+the+environment+-+human
http://www.morayoffshorerenewables.com/Document-Library.aspx?path=environmental+statement%5cvolumes+8+to+11+-+technical+appendices%5cvolume+11+-+human+environment+technical+appendices&sort=FileName;ASC&fileid=124
http://www.morayoffshorerenewables.com/Document-Library.aspx?path=environmental+statement%5cvolumes+8+to+11+-+technical+appendices%5cvolume+11+-+human+environment+technical+appendices&sort=FileName;ASC&fileid=125
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4.3.1.1 Navigational Features 

Figure 4.3-1 below presents the relevant navigation features within the study area 

(MORL Zone plus a 5 nm buffer). There are no anchorages within the study area.   

Offshore infrastructure is present in the Beatrice Oil Field and Jacky Platform. The oil 

platforms are located on the northern boundary of the WDA. The two Beatrice 

demonstrator offshore wind turbines are located within the WDA in the vicinity of the 

Beatrice oil platforms. MORL understands that decommissioning of the Beatrice Oil 

Field is currently anticipated to commence in 2017 and complete in 2021. It is also 

understood from Ithaca Energy that preparatory works for decommissioning of the 

Jacky Platform may commence in the summer of 2016 with removal of the platform 

expected to take place in 2017 subject to receiving DECC consent. 

Consented, but as-yet unbuilt, offshore wind farms lie in the MORL EDA to the 

immediate east of the WDA and north-east (Beatrice Offshore Windfarm).  
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4.3.1.2 Shipping surveys 

Vessel-based AIS and radar track data on vessel movements have been gathered 

during previous MORL surveys to identify the vessel activity in the study area. Previous 

AIS and radar surveys undertaken by MORL are: 

 AIS and radar (non-AIS) survey data, MORL Zone, April to July 2010 (from 

Gargano vessel, 38 days); 

 AIS and radar (non-AIS) survey data, MORL Zone, November 2010 to January 

2011(from Chartwell vessel, 31 days); and 

 AIS survey data, MORL Zone, July (28 days) & December 2013 (28 days). 

Overviews of the shipping data recorded in the surveys are presented in Figure 4.3-2 

below. On average there were approximately 14 vessels per day passing within 10 nm 

of the MORL Zone during the winter and 18 vessels per day recorded during the 

summer. 
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4.3.1.3 Fishing activity 

Higher fishing activity is recorded in the summer months.  Fishing vessels were the 

second most common ship type within the wider area, after cargo vessels.  However, 

cargo vessels are generally associated with the Pentland Firth route steaming either 

north-north-west or south-south-east, east of the MORL EDA and not directly within the 

WDA. 

4.3.1.4 Recreational vessel activity 

Fourteen recreation vessels were recorded passing through the study area during the 

survey, headed north-west or south-east (generally to and from Wick).  Recreational 

vessels were mostly using cruising routes from Banff and Peterhead to Wick and 

Northern Isle marinas. No recreational vessels were recorded during winter months. 

The study area is intersected by a ‘medium use’ cruising route passing from Wick to 

north eastern Scottish marinas including Whitehills and Peterhead. 

4.3.1.5 Maritime incidents 

A total of three incidents were reported to Marine Accident Investigation Branch 

(MAIB) within the study area between January 2001 to December 2010. 

Data on RNLI lifeboat responses within the study area in the ten year period between 

2001 and 2010 have been analysed. There were no incidents recorded within the study 

area over the 10 year period analysed.  

4.3.1.6 Search and Rescue 

The MORL Zone lies within the Scotland and Northern Ireland Search and Rescue (SAR) 

region with the nearest rescue coordination centre located at Marine Rescue 

Coordination Centre (MRCC) Aberdeen.  

In the event of an emergency arising within or adjacent to the WDA, the first response 

will be from the developer / operator. If the initial emergency response is unsuccessful, 

search and rescue would be carried out by Royal National Lifeboat All-weather Life 

Boats (ALBs) (from either Wick or Buckie and / or SAR helicopter from Inverness. 

4.3.2 Data Gaps 

Baseline data will be updated through AIS surveys from MORL’s EDA meteorogical 

mast in the MORL EDA, from land or from MORL survey vessels. Desktop studies will also 

be undertaken to update the baseline data regarding maritime incidents etc within 

the study area. 
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4.3.3 Potential Effects 

4.3.3.1 Summary of Potential Effects 

Potential Effect Construction  Operation Decommissioning Scoped Out 

Disruption to 

commercial 

shipping 

    

Disruption to fishing 

vessels 

    

Disruption to 

recreation vessels 

    

Disruption to SAR 

operations 

    

Disruption to SAR 

helicopter 

operations 

    

Radar interference 

on marine 

equipment 

    

Whilst a specific assessment will be carried out in relation to the WDA, given the 

proximity of the MORL EDA and WDA and the potential for similarities in relation to 

potential effects, the findings of the MORL EDA Shipping and Navigation assessment 

have been included below for context. 

4.3.3.2 Potential Effects During the Construction Phase  

Disruption to commercial shipping 

There will be an increased level of vessel activity within the WDA during the 

construction phase (including jack-ups / barges, mothership(s) and transfer vessels). 

Construction traffic and the presence of construction safety zones could lead to an 

increase in vessel-to-vessel encounters in the area from the baseline conditions. 

It is highlighted that the assessments for the MORL EDA identified that potential effects 

on disruption to commercial shipping were negative, probable and of minor 

significance. The effects of the MORL EDA will be minimised through the 

implementation of industry standard risk control measures during the construction and 

operation of the MORL EDA.  These mitigation measures will further serve to reduce the 

impact of the MORL EDA and ensure the development conforms to regular 

requirements and industry good practice. 

Disruption to fishing vessels  

Fishing vessels could be affected during the construction phase of the WDA as 500 m 

exclusion / safety zones are expected to be implemented during turbine installation.  

Construction traffic could also lead to an increase in vessel-to-vessel encounters in the 

area from the baseline conditions. 
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It is highlighted that the assessments for the MORL EDA identified that potential effects 

on disruption to fishing vesels were negative, probable and of minor significance.  In 

order to reduce these effects, MORL agreed a draft Commercial Fisheries Mitigation 

Strategy with the SFF (see Section 4.2.7 above) and established the Moray Firth 

Commercial Fisheries Working Group to discuss and address ongoing concerns and to 

share information on the construction programme in order to minimise the effects. 

Disruption to recreation vessels 

There will be an increased level of vessel activity within the WDA during the 

construction phase (including jack-ups / barges, mothership(s) and transfer vessels).  

Construction traffic and the presence of construction safety zones could lead to an 

increase in vessel-to-vessel encounters in the area from the baseline conditions. 

It is highlighted that the assessments for the MORL EDA identified that potential effects 

on disruption to recreation vessels were negative, probable and of minor significance.  

The effects of the MORL EDA will be minimised through the implementation of industry 

standard risk control measures during the construction and operation of the MORL 

EDA.  These mitigation measures will further serve to reduce the impact of the MORL 

EDA and ensure the development conforms to regular requirements and industry 

good practice. 

4.3.3.3 Potential Effects During the Operational Phase  

Disruption to commercial shipping 

The main effect on shipping during the operational phase is expected to be the 

displacement of ships on the route passing through the MORL Zone on approach / 

departure from Wick. 

In addition, offshore vessels heading to the Beatrice and Jacky Platforms may need to 

route around the development which will comprise up to 90 turbines in a grid or 

diamond pattern with 1,050 by 1,200 m spacing between turbines, except around the 

perimeter where there may be reduced spacing between the turbines. MORL 

understands that decommissioning of the Beatrice Oil Field is currently anticipated to 

commence in 2017 and complete in 2021. It is also understood  from Ithaca Energy 

that preparatory works for decommissioning of the Jacky Platform may commence in 

the summer of 2016 with removal of the platform expected to take place in 2017 

subject to receiving DECC consent.  

There is also a risk of vessel to wind farm structure collision. 

It is highlighted that the assessments for the MORL EDA identified that potential effects 

on disruption to commercial shipping were negative, probable and of minor 

significance.  The effects of the MORL EDA will be minimised through the 

implementation of industry standard risk control measures during the construction and 

operation of the MORL EDA.  These mitigation measures will further serve to reduce the 

impact of the MORL EDA and ensure the development conforms to regular 

requirements and industry good practice. 
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Disruption to fishing vessels  

During operation, the presence of the wind farm could affect steaming times to/from 

fishing grounds.  However, it is noted that there is good prospect for fishing vessels to 

navigate within / between the turbines and the WDA, due to the smaller size of vessels 

and the spacing between turbines   

There is also a risk of vessel to wind farm structure collision. 

It is highlighted that the assessments for the MORL EDA identified that potential effects 

on disruption to commercial fishing were negative, probable and of minor 

significance. In order to reduce these effects, MORL agreed a draft Commercial 

Fisheries Mitigation Strategy with the SFF (see Section 4.2.7 above) and established the 

Moray Firth Commercial Fisheries Working Group to discuss and address ongoing 

concerns and to share information on the construction programme in order to 

minimise the effects. 

Disruption to recreation vessels 

The air clearance between turbine rotors and sea level conditions at Mean High Water 

Springs (MHWS) will not be less than 22 m, as recommended by the MCA.  This minimises 

the risk of interaction between rotor blades and yacht masts.  Vessels should be able 

to pass between turbines in suitable conditions (i.e. during good visibility and calm sea 

conditions), as well as being able to pass inshore and offshore of the wind farm areas. 

There is also a risk of vessel to wind farm structure collision. 

It is highlighted that the assessments for the MORL EDA identified that potential effects 

on disruption to recreation vessels were negative, probable and of minor significance.  

The effects of the MORL EDA will be minimised through the implementation of industry 

standard risk control measures during the construction and operation of the MORL 

EDA. These mitigation measures will further serve to reduce the impact of the MORL 

EDA and ensure the development conforms to regular requirements and industry 

good practice. 

Disruption to SAR operations 

A review of historical incidents indicated that the accident levels in the vicinity of the 

WDA have tended to be low. Therefore, given the relatively low level of incidents in 

the area it is considered unlikely that the operational phase of the WDA will 

exacerbate maritime safety risks in the area or affect SAR operations / access but it is 

possible that SAR operations could be affected by the presence of the turbines. 

It is highlighted that the assessments for the MORL EDA identified that potential effects 

on disruption on SAR operations were negative, probable and of minor significance.  

The effects of the MORL EDA will be minimised through the implementation of industry 

standard risk control measures during the construction and operation of the MORL 

EDA.  These mitigation measures will further serve to reduce the impact of the MORL 

EDA and ensure the development conforms to regular requirements and industry 

good practice. 
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Disruption to SAR helicopter operations 

There is the potential for the operational phase of the WDA to affect SAR helicopters, 

including SAR helicopter access. 

It is highlighted that the assessments for the MORL EDA identified that potential effects 

on disruption on SAR helicopter operations were negative, probable and of minor 

significance. The effects of the MORL EDA will be minimised through the 

implementation of industry standard risk control measures during the construction and 

operation of the MORL EDA.  These mitigation measures will further serve to reduce the 

impact of the MORL EDA and ensure the development conforms to regular 

requirements and industry good practice. 

Radar interference on marine equipment 

Within a range of approximately 1.5 nm from wind turbine structures there is a risk of 

false returns, with a progressive increase in the impact of the effects on radar to about 

500 m. 

It is highlighted that the assessments for the MORL EDA identified that potential effects 

on radar interference were negative, probable and of minor significance.  The effects 

of the MORL EDA will be minimised through the implementation of industry standard 

risk control measures during the construction and operation of the MORL EDA. These 

mitigation measures will further serve to reduce the impact of the MORL EDA and 

ensure the development conforms to regular requirements and industry good practice 

4.3.3.4 Potential Effects During the Decommissioning Phase 

At this stage, decommissioning effects are envisaged to be similar to those described 

for the constrction phase.  

4.3.4 Approach to EIA 

4.3.4.1 Construction Phase 

Potential Effect Disruption to commercial, fishing and recreation vessels, and 

Inhibited SAR 

Study / Survey 

Proposed  

To determine the potential for impacts on shipping, a vessel traffic survey of the 

area will be performed in line with MCA’s Marine Guidance Note 543.  This will 

be used as one of the inputs to the Marine Navigational Risk Assessment which 

will be carried out as per the recommended methodology outlined in the 

DECC publication Guidance on the Assessment of the Impact of Offshore Wind 

Farms: Methodology for Assessing the Marine Navigational Safety Risks of 

Offshore Wind Farms. 

EIA Methodology The data collected during the vessel traffic survey of the area will be used in the 

assessment of the impacts listed above. The risk assessment will be carried out 

using a formal safety assessment process centred on a Hazard workshop and 

resulting Hazard register. An overview of the methodology to be applied is 

presented in Figure 4.3-3 below. 
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4.3.4.2 Operation Phase 

Potential Effect Disruption to commercial, fishing and recreation vessels, 

Inhibited SAR, and 

Radar impacts on shipping 

Study / Survey 

Proposed  

To determine the potential for impacts on shipping, a vessel traffic survey of the 

area will be performed in line with MCA’s Marine Guidance Note 543. This will 

be used as one of the inputs to the Marine Navigational Risk Assessment which 

will be carried out as per the recommended methodology outlined in the 

DECC publication Guidance on the Assessment of the Impact of Offshore Wind 

Farms: Methodology for Assessing the Marine Navigational Safety Risks of 

Offshore Wind Farms. 

EIA Methodology The data collected during the vessel traffic survey of the area will be used in the 

assessment of the impacts listed above. The risk assessment will be carried out 

using a formal safety assessment process centred on a Hazard workshop and 

resulting Hazard register. An overview of the methodology to be applied is 

presented in Figure 4.3-3 below. 

4.3.5 Site Specific Survey Methodology  

4.3.5.1 Best practice guidance 

The assessment will be undertaken in line with the the relevant guidance listed under 

Section 4.3.1 above. 

4.3.5.2 Vessel traffic surveys 

A detailed site-specific assessment of the existing traffic will be performed in 

accordance with MGN 543. This will involve AIS carried out over different times of year 

to cover both seasonal and tidal variations. In addition to the surveys, further validation 

will be carried out through consultation with local harbour masters, Vessel Masters and 

Operators. This will ensure the best available data is used to assess the navigational 

impact of the site and subsequent decision making to minimise obstruction and risk to 

navigation. 

4.3.5.3 Navigational Risk Assessment 

A Navigational Risk Assessment will be prepared (see Figure 4.3-3 below) which will 

assess the: 

1. Base case vessel activity without wind farm level of risk; 

2. Base case vessel activity with wind farm level of risk; 

3. Future case vessel activity without wind farm level of risk; and 

4. Future case vessel activity with wind farm level of risk. 

Some displacement effects on shipping and navigation may include but not be limited 

to: 

 Additional voyage distances; 

 An increase in vessel encounters and the creation of ‘choke points’; and 

 A reduction in the available depth and width of navigable water. 
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Navigation and collision avoidance impacts may arise from, for example: 

 Structures hindering the view of navigational features and other vessels; and 

 Interference with electronic navigation and communication equipment. 

Published studies into effects on marine radio navigation and communications systems 

will be consulted (for example the 2007 BWEA report into effects on radar at Kentish 

Flats). 

 

Figure 4.3-3 Navigational Risk Assessment methodology. 
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4.3.6 Cumulative and In-combination Effects 

There is foreseeable potential for the extent or magnitude of any effects identified in 

Section 4.3.3 above to be cumulatively increased by the simultaneous presence of 

other existing or proposed activities or developments. The extent to which these 

cumulative effects may arise will depend upon the design and extent of the 

infrastructure or the frequency and intensity of the activities. 

As discussed in Section 1.3.2.6 above, the method for cumulative impact assessment 

will be carried out in accordance with the methods outlined within the MFOWDG 

discussion document ‘Moray Firth Offshore Wind Developers Group Cumulative 

Impact Assessment Discussion Document’ (MORL, 2012) unless otherwise agreed with 

the consenting authorities and appropriate stakeholders. This document has been 

included as Annex 1 to this Scoping Report. 

4.3.7 Potential Mitigation Measures 

If in light of the conclusions of the EIA, potential mitigation measures are required, these 

will be determined following the production of the impact assessments and 

consultation with consenting authorities and appropriate stakeholders.  

It is highlighted that mitigation put forward for the the MORL EDA offshore wind farms 

(MORL, 2012), included: 

 Construction Safety Zones; 

 Information promulgation; 

 Fisheries liaison officer; and 

 Guard vessels. 

4.4 Military and Civil Aviation 

4.4.1 Baseline Characteristics 

This section describes the military and civil aviation interests relevant to the WDA 

assessment. Information on WDA baseline characteristics have been derived mostly 

from the MORL ES 2012. The Military and Civil Aviation ES Chapter and Technical 

Appendices can be accessed via the following links – Chapter 5.3 Military and Civil 

Aviation and Technical Appendix 5.3 A Initial Aviation Assessment, Technical Appendix 

5.3 B Helicopter Impact Assessment and Technical Appendix 5.3 C Radar Propogation 

Modelling. 

It is proposed that the following guidance and published work will inform the aviation 

assessment: 

 CAA (2016). CAA Guidance CAP 764: Policy and Guidance on Wind Turbines; 

and 

 MCA (2016). Marine Guidance Notice 543 (MGN 543) (M+F) Safety of 

Navigation: Offshore Renewable Energy Installations (OREIs) – UK Navigational 

Practice, Safety and Emergency Response.  
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In terms of military aviation, RAF Lossiemouth is located to the west of the town of 

Lossiemouth in Moray. RAF Kinloss is located further west of Lossiemouth and there is a 

Ministry of Defence (MOD) Primary Surveillance Radar located there. This is used to 

provide navigational services to aircraft inbound to and outbound from the airfield 

and to military aircraft operating over the Moray Firth. 

Regarding civilian aviation, NERL operate a primary surveillance radar at Allanshill, 

west of Fraserburgh. This is used to support Civil Air Traffic Control (ATC) and en-route 

operations to helicopters and fixed wing aircraft operating to the north and north east 

of Aberdeen. Highland and Islands Airports Ltd (HIAL) also operate an airport and 

radar at Wick to the north-east of the WDA and at Inverness to the west of the WDA. 

The WDA is situated in an area of Class G uncontrolled airspace which is established 

from the surface up to Flight level (FL) 195 (approximately 19,500 ft). Class C controlled 

airspace is established above FL195. Under this classification of airspace the following 

applies: 

 Class G uncontrolled airspace - any aircraft can operate in this area of 

uncontrolled airspace without any mandatory requirement to be in 

communication with or receive a radar service from any Air Traffic Control 

(ATC) Unit. Pilots of aircraft operating under Visual Flight Rules (VFR) in Class G 

airspace are ultimately responsible for seeing and avoiding other aircraft and 

obstructions. 

In the area of the WDA, the Class G uncontrolled airspace is sub-divided into areas 

with the following aviation stakeholder responsibility: 

 RAF Lossiemouth ATC uses their Primary Surveillance Radar (PSR) to provide 

services to aircraft inbound to and outbound from the airfield, to military aircraft 

operating over the Moray Firth, including over the WDA. In addition, RAF 

Lossiemouth is responsible for navigational services to transitory civil and military 

aircraft operating within a 40 nm radius of the airfield, up to 9,500 ft, from 

Monday to Friday between 0900 and 1700 hrs; 

 HMR X-Ray, which crosses the WDA, is used by helicopters transiting between 

Aberdeen, via Wick to the Atlantic Rim offshore installations west of the 

Shetland Islands. HMR X-Ray is established between 1,500 ft and FL 55 

(approximately 5,500 ft). Navigational services for aircraft operating on this 

route are provided by Aberdeen Airport, using a radar feed of NERL Allanshill 

PSR, and RAF Lossiemouth when aircraft are operating at low altitudes due to 

better Lossiemouth coverage. These helicopters normally fly at altitudes which 

will be unaffected by the presence of wind turbines. However in some weather 

conditions they may wish to fly at less than 1,500 ft. Obstacle clearance from 

the turbines could then become an issue; 

 Helicopters are used to access the Beatrice oil platforms. When weather 

conditions preclude visual flight, helicopters operating to and from these 

platforms carry out instrument approach procedures. Civil Aviation Authority 

(CAA) guidance CAP 764 recommends an obstacle-free zone of 6 nm around 

the platforms in order to protect these procedures. The WDA is within this 6 nm 

zone around the platforms; 
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 Advisory Route W4D follows the same route as HMR X-Ray between Aberdeen 

and Wick but extends from FL 55 up to FL 185. Advisory Routes provide a degree 

of protection to aircraft using them, but unlike fully controlled airspace, do not 

provide separation against all other aircraft. W4D is predominantly used by 

scheduled passenger services between Wick and Aberdeen Airports and by 

aircraft on transatlantic flights between the UK / Europe and North America; 

and 

 Above 9,500 ft, the responsibility for the provision of navigation services lies with 

NERL and the military service providers based at the NERL Centre at Prestwick, 

Ayrshire. 

In the Class C controlled airspace (i.e. above FL 195) all aircraft must be in receipt of 

an air traffic service from NERL or a separate authorised military service provider. 

Temporary Reserved Area (TRA) 008B is established above the WDA from FL 195 up to 

FL 245. Promulgated activity within the TRA 008B includes air combat and training 

exercises and supersonic flight.  

MOD Airspace Surveillance and Control Systems (ASACS) are located at Buchan PSR. 

This supports UK air defence operations and training. ASACS Units using radar data 

supplied from the Buchan PSR are responsible for navigation services and support to 

aircraft activity within TRA 008B during promulgated activity times. 

D712D within the Northern Managed Danger Area (MDA) complex is established from 

FL 245 up to FL 660. Distinct areas within the Northern MDA are activated when 

required. Promulgated activity within the Northern MDA includes Air Combat and 

training exercises and supersonic flight. ASACS Units using radar data supplied from 

the Buchan Air Defence radar are responsible for navigation services and support to 

aircraft activity within the Northern MDA when active. 

Outside the times that TRA 008B and the Northern MDA are active, NERL is responsible 

for the provision of navigation services to aircraft in transit above FL195 above the 

WDA. 

It should also be noted that the CAA has approved a Transponder Mandatory Zone 

(TMZ) to be implemented over the BOWL and MORL EDA sites in two phases – the first 

phase will be implemented over the BOWL site prior to BOWL commencing operation 

(estimated to be 2018) and then over the MORL EDA prior to the MORL EDA 

commencing operation. 

4.4.2 Data Gaps 

To inform the EIA process, a full consultation will be undertaken with all stakeholders 

but, other than this, it is not proposed that any surveys are required other than a desk-

based data collection exercise. 
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4.4.3 Potential Effects 

4.4.3.1 Summary of Potential Effects 

Potential Effect Construction  Operation Decommissioning Scoped Out 

Degradation of NERL 

Allanshill PSR 

    

Degradation of RAF 

Lossiemouth PSR 

    

Degradation of 

ASACS Buchan ADR 

    

Effects on operations 

at Wick Airport  

    

Effects on operation 

of HMR X-Ray 

    

Effects on operations 

at offshore 

installations 

    

Increase in minimum 

safe altitude 

    

Whilst a specific assessment will be carried out in relation to the WDA, given the 

proximity of the MORL EDA and WDA and the potential for similarities in relation to 

potential effects, the findings of the MORL EDA military and civil aviation assessment 

have been included below for context. 

4.4.3.2 Potential Effects During the Operational Phase  

The potential effects of wind turbines on aviation interests have been widely publicised 

and are restricted to the operation phase of wind farms. There are two dominant 

scenarios that lead to objection from aviation stakeholders: 

 Physical obstruction: turbines can present a physical obstruction at or close to 

an aerodrome or other landing / take-off point; and 

 Radar / air traffic services: turbine clutter appearing on radar display can affect 

the safe provision of air traffic services as it can mask unidentified aircraft from 

air traffic controllers and / or prevent them from accurately identifying aircraft 

under his control. In some cases, radar reflections from the turbines can affect 

the performance of the radar system itself. 
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Degradation of NERL Allanshill PSR  

The NERL air traffic controller is responsible for maintaining typically 5 nm lateral 

separation between aircraft. Where line of sight to a PSR exists, turbines may appear 

as genuine aircraft targets and could mask genuine aircraft responses. The radar may 

also be de-sensitised by its clutter processing within the sector containing turbines 

meaning that real aircraft targets may disappear from radar. At an anticipated 

maximum height of 272 m (HAT) to blade tip, the WDA could cause clutter to be 

presented on radar displays. Effects were considered to be significant within the MORL 

ES 2012 if they were above negligible significance, due to the safety critical function 

of aviation interests. This was not considered to be a significant effect with mitigation 

in place. 

Degradation of RAF Lossiemouth PSR 

At a minimum distance of 31 km, the WDA is within the operational range of 

Lossiemouth PSR. At a maximum height of 272 m (HAT) to blade tip, the WDA will 

theoretically be detectable by the Lossiemouth PSR. This direct, permanent effect 

could hamper the operators’ ability to distinguish actual aircraft returns from those 

created by the wind farms and degrade the safety and efficiency of the services 

being provided. Effects were considered to be significant within the MORL ES 2012 if 

they were above negligible significance  due to the safety critical function of aviation 

interests. This effect was not considered to be a significant effect with mitigation in 

place. 

Effects on operation of HMR X-Ray 

The presence of turbines within 2 nm either side of the route of HMR X-Ray will have the 

potential to restrict operations below the routine operational altitudes when icing 

conditions exist. The ability of a helicopter to operate at the expected altitudes would 

be dependent upon the 0° isotherm (icing level). Effects were considered to be 

significant within the MORL ES 2012 if they were above negligible significance due to 

the safety critical function of aviation interests. This was not considered to be a 

significant effect with mitigation in place. 

Effects on operations at offshore installations 

Turbines could be considered as physical obstructions and infringe the minimum 

obstacle clearance criteria of 1,000 ft on helicopter approaches to the offshore oil 

platforms or to the operational BOWL or MORL EDA offshore wind farms. The minimum 

obstacle clearance dictates the height at which helicopters can transit in the region 

of the WDA and the height that instrument approaches to offshore platforms or wind 

farms commence. 

Wind turbine development within 6 nm of offshore oil and gas installations or wind 

farms has the potential to affect Instrument Flight Procedures to such installations in 

poor weather conditions. Many helicopters operating in the Moray Firth region are 

fitted with airborne weather radar. This weather radar can be used to conduct an 

instrument approach to offshore platforms in poor visibility. The radar is designed to 

display weather phenomena, such as rain, as well as obstacles such as oil or gas 

platforms and wind turbines. There is potential for the volume of targets generated by 

wind turbines, platforms and weather, to hamper a flight crew’s ability to correctly 

distinguish the location of the required destination platform. Furthermore during the 

approach to an installation, all radar contacts (including radar contacts that are 

turbines) have to be avoided laterally by at least 1 nm. 
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There are helidecks established on Beatrice platforms A, B and C. Whilst there is no 

permanently established helideck on the Jacky platform, there is the capability to 

establish one if required. MORL understands that decommissioning of the Beatrice Oil 

Field is currently anticipated to commence in 2017 and complete in 2021. It is also 

understood  from Ithaca Energy that preparatory works for decommissioning of the 

Jacky Platform may commence in the summer of 2016 with removal of the platform 

expected to take place in 2017 subject to receiving DECC consent.  

If helicopter access is required to the neighbouring operational BOWL and MORL EDA 

wind farms, the presence of the WDA may affect Instrument Flight Procedures to the 

wind farms. Effects on operations at oil installations were considered to be significant 

within the MORL ES 2012 if they were above negligible significance due to the safety 

critical function of aviation interests. This was not considered to be a significant effect 

with mitigation in place. 

Increase in minimum safe altitude 

The minimum safe altitude (MSA) for aircraft operations in Instrument Meteorological 

Conditions (IMC), essentially poor weather, in the Moray Firth region is 1,500 ft (457 m) 

above HAT. This allows for a minimum of 1,000 ft (305 m) clearance between aircraft 

and known en-route obstacles (the highest point of the Beatrice platform complex). 

The MSA dictates the height at which instrument approaches to offshore platforms 

commences and is therefore relevant to the HMR assessment and Helicopter 

Approaches Procedures to Offshore Platforms. The maximum tip height of proposed 

turbines of the WDA will be 272 m (893 ft). Therefore, the MSA in the area of the WDA 

will be required to be raised to 1,900 ft to ensure that a minimum of 1,000 ft vertical 

separation between the anticipated turbine tip height and aircraft is maintained. 

Effects were considered to be significant within the MORL ES 2012 if they were above 

negligible significance due to the safety critical function of aviation interests. This was 

not considered to be a significant effect with mitigation in place. 

Effects on operations at Wick Airport 

The north-east boundary of the WDA is located 16.5 nm south-west of Wick Airport. 

Within a 25 nm radius of Wick Airport, the Minimum Sector Altitude (the lowest altitude 

to which aircraft can safely descend while maintaining 1,000 ft vertical separation from 

all terrain and obstacles within the 25 nm radius) is 1,800 ft above mean sea level. 

Further descent below 1,800 ft is not authorised until the aircraft is established on the 

final approach track. 

The maximum tip height of any turbines will be 272 m HAT (892.4ft). The current MSA of 

1,800 ft may therefore require to be raised to 1,900 ft to ensure that a minimum of 1,000 

ft vertical separation between the anticipated turbine height and aircraft is 

maintained. Effects were considered to be significant within the MORL ES 2012 if they 

were above negligible significance due to the safety critical function of aviation 

interests. This was not considered to be a significant effect with mitigation in place. 

4.4.3.3 Potential Effects Scoped Out 

Degradation of ASACS Buchan ADR 

Turbines in coverage areas of Buchan ADR could shield the radar from genuine aircraft 

targets and / or hide genuine aircraft targets from the ASACS controller. These direct 

and permanent effects would affect the controller's ability to provide a safe service to 

aircraft in support of training exercises and to use the radar data to monitor the UK air 

picture for Air Defence purposes. 
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Based on experience gained through the MORL EDA (and given the minimum 

distance of 94 km), the WDA is not likely to be within the operational range of ASACS 

ADR located at Buchan and the turbines are unlikely to be detectable. Therefore these 

effects have been scoped out. 

4.4.4 Approach to EIA 

4.4.4.1 Operation Phase 

Potential Effect Degradation of NERL Allanshill PSR; and  

Degradation of RAF Lossiemouth PSR 

Study / Survey 

Proposed  

To determine the potential for effects upon radar systems and issues associated 

with obstacle clearance, the following studies will be undertaken: 

Radar modelling 

Air traffic/airspace operational assessment 

EIA Methodology Radar modelling will be undertaken to determine the extent of radar visibility 

and the predicted effects on radar performance. The air traffic/airspace 

operational assessment will analyse traffic flows and airspace structure to 

determine the operational impact of any effects on radar. 

This will be undertaken in consultation with the CAA, MOD, NATS. 

 

Potential Effect Effects on operation of HMR X-Ray 

Study / Survey 

Proposed  

A desk based study of the HMR X-Ray and its potential interactions with the 

development will be undertaken. 

EIA Methodology To determine the potential for effects upon HMR X-Ray, the location of the wind 

farm and its potential for affecting the HMR X-Ray route will be assessed and 

consultation will be carried out with helicopter operators. 

 

Potential Effect Effects on operations at offshore installations 

Study / Survey 

Proposed  

To determine the potential for effects upon radar systems and issues associated 

with obstacle clearance, the following study will be undertaken: 

Desktop study and consultation on operations at offshore installations 

EIA Methodology The helicopter approach procedures assessment will analyse the vertical and 

horizontal profiles of existing and future procedures and use meteorological 

data to predict the frequency with which helicopter approaches to the 

Beatrice platforms (where this infrastructure has not commenced 

decommissioning), or to the BOWL or MORL EDA offshore wind farms may be 

affected by the development. 

This will be undertaken in consultation with helicopter operators. 
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Potential Effect Increase in minimum safe altitude, and 

Effects on operations at Wick Airport 

Study / Survey 

Proposed  

The requirements for minimum safe altititude within the WDA will be determined 

through desktop study and consultation with aviation stakeholders. 

EIA Methodology Any necessary amendments to minimum safe altitude will be discussed with 

aviation stakeholders and proposed within the ES. 

4.4.5 Site Specific Survey Methodology  

Desk-based studies backed up by thorough consultation with aviation stakeholders 

including CAA, NATS, MOD, HIAL and helicopter operators including SAR service 

providers will be done. No specific site surveys are proposed. 

4.4.6 Cumulative and In-combination Effects 

There is foreseeable potential for the extent or magnitude of any effects identified in 

Section 4.4.3 above to be cumulatively increased by the simultaneous presence of 

other existing or proposed activities or developments. The extent to which these 

cumulative effects may arise will depend upon the design and extent of the 

infrastructure or the frequency and intensity of the activities. 

As discussed in Section 1.3.2.6 above, the method for cumulative impact assessment 

will be carried out in accordance with the methods outlined within the MFOWDG 

discussion document ‘Moray Firth Offshore Wind Developers Group Cumulative 

Impact Assessment Discussion Document’ (MORL, 2012) unless otherwise agreed with 

MS-LOT and appropriate stakeholders. This document has been included as Annex 1 

to this Scoping Report. 

4.4.7 Potential Mitigation Measures 

If in light of the conclusions of the of the EIA, potential mitigation measures are 

required, these will be determined following the production of the impact assessments 

and consultation with consenting authorities and appropriate stakeholders.  

It is highlighted that mitigation put forward for the MORL EDA offshore wind farms 

(MORL, 2012) or in subsequent discussions with the relevant stakeholders included:  

 Specialist lighting and marking; 

 Updates to procedures, charts and notifications to aviation safety stakeholders; 

 Implementation of a TMZ over the sites; and 

 Radar-specific mitigation in the form of blanking. 

4.5 Seascape, Landscape and Visual Receptors  

4.5.1 Baseline Characteristics 

This section describes the seascape, landscape and visual baseline environment and 

potential effects associated with the WDA. Information on the WDA baseline 

characteristics have been derived mostly from the MORL ES 2012. The Seascape, 

Landscape and Visual Assessment (SLVIA) ES Chapter and Technical Appendices can  
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be accessed via the following links - Chapter 5.4 SLVIA, and Technical Appendix 5.4 A 

(SLVIA Methodology) , Technical Appendix 5,4 B (Meteorological Data) and Technical 

Appendix 5.4 C (SLVIA Secondary Assessments). Table 4.5-1 below lists the proposed 

datasets that will inform the assessment. 

Table 4.5-1 Datasets for the SLVIA EIA 

Dataset Coverage Date 

Meteorological data from Wick Airport 50 km radius around 

MORL Zone 

2002 - 2011 

It is proposed that the following guidance and published work will inform the SLVIA 

assessment: 

 BOWL (2012). Beatrice Offshore Wind Farm Environmental Statement. 

 Countryside Council for Wales (2001). Guide to Best Practice in Seascape 

Assessment. 

 Department of Trade and Industry (2005). Guidance on the Assessment of 

Impact of Offshore Wind Farms: Seascape and Visual Impact Report. 

 Landscape Institute and Institute of Environmental Management and 

Assessment (2013). Guidelines for Landscape and Visual Impact Assessment’: 

Third Edition 

 Horner and MacLennan and Envision (2006). Visual Representation of 

Windfarms: Good Practice Guidance for Scottish Natural Heritage, The Scottish 

Renewables Forum and the Scottish Society of Directors of Planning. 

 MORL ES (2012). Telford, Stevenson and MacColl Wind Farms and Associated 

Transmission Infrastructure Environmental Statement.  

 Scott, K.E., Anderson, C., Dunsford, H., Benson, J.F. and MacFarlane, R. (SNH, 

2005). An Assessment of the Sensitivity and Capacity of the Scottish Seascape 

in Relation to Wind Farms. 

 SNH, Natural England (2012). Seascape Character Assessment Guidance. 

 SNH (TBC). Guidance on Coastal Character Assessment (currently draft). 

Seascape is defined as “the coastal landscape and adjoining areas of open water, 

including views from land to sea, from sea to land and along the coastline” (DTI, 2005). 

The effect upon seascape, landscape and visual resources is dependent upon a 

range of interacting factors, including, among others: the Zone of Theoretical Visibility 

(ZTV); the visual sensitivity of the area; the sensitivity of the landscape and seascape; 

meteorological conditions; the design and layout of the development; and, the 

location of the development. The WDA may give rise to seascape, landscape and 

visual effects. The completion of a seascape, landscape and visual assessment allows 

the significance of effects of the development on the landscape, seascape and visual 

resources to be assessed, with reference to established methodology and guidance. 
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The seascape, landscape and visual impact assessment (SLVIA) will assess the 

potential effects of the WDA, consisting of up to 90 turbines up to 272 m (HAT) in height, 

on seascape, landscape and visual receptors in a defined study area. 

The WDA consists of offshore elements (wind turbines), therefore the baseline 

environment consists of seascape and visual receptors.  

The extent of the theoretical visibility of the WDA is illustrated in Figure 4.5-1 below. An 

A3 version of this figure has been provided in Annex 2. This will determine the study 

area for the SLVIA, which will include coastal areas of Caithness, Moray and 

Aberdeenshire. A strategic seascape assessment for offshore wind has been 

completed for Scotland, which is based upon regional seascape units (Scott et al., 

2005). The assessment investigated the potential effect on seascape as capacity for 

development, which is derived from an assessment of the visibility of wind farms and 

the sensitivity and value of the seascapes. The study provides the basis for a seascape 

classification for Scotland at the national level. The regional seascape units of 

relevance to the proposed wind farm are: 

 Area 5: North Aberdeenshire/Morayshire Coast; 

 Area 6: Moray Firth; and 

 Area 7: East Caithness & Sutherland 

The seascape types that are found within these seascape units/areas are: 

 Type 1: Remote High Cliffs; 

 Type 2: Rocky coastline / open sea views; 

 Type 3: Depression coastline / open views; 

 Type 4: Outer firths; 

 Subtype 4a: Smaller & less developed outer firths; 

 Type 5: Developed inner firths; 

 Type 6: Narrow coastal shelf; and 

 Type 11: Less developed inner firths. 

The Scottish seascape study (Scott et al., 2005) determined a strategic scale of 

national Seascape Units and Seascape Character Types. It suggests that a regional 

scale seascape character assessment is an appropriate level of detail for offshore 

wind development. The definition of these regional scale Seascape character units 

and their sensitivity to the proposals is an essential part of the assessment process and 

it is proposed that this will utilise the same methodology and units as those defined, 

and subsequently approved, in the MORL ES 2012. The methodology for undertaking 

this baseline seascape assessment will be based on published guidance, particularly 

the 2005 DTI Seascape and Visual Impacts Report and the 2012 SNH Seascape 

Character Assessment Guidance. The MORL ES 2012 defined seascape character 

units/types along the Caithness and Moray coasts, informed by SNH’s Seascapes 

Report (SNH, 2005). SNH currently have draft Guidance on Coastal Character 

Assessment out for consultation and, assuming this is published in due course, this will 

be incorporated into the assessment. Within the draft Guidance, the SLVIA undertaken 

for the MORL EDA is cited as good practice and the coastal characterisation 

completed by MORL as part of that assessment is being adopted for the Moray Firth 

region. The SLVIA for the WDA will follow a similar approach. 
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4.5.2 Data Gaps 

A study to determine cumulative and in-combination viewpoints will be required. Site 

visits to viewpoints and the production of site specific Zones of Theoretical Visual 

influence (ZTVs) will also be required. 

4.5.3 Potential Effects 

4.5.3.1 Summary of Potential Effects 

Potential Effect Construction  Operation Decommissioning Scoped Out 

Change in seascape 

character 

    

Change in visual 

resource 

    

Whilst a specific assessment will be carried out in relation to the WDA, given the 

proximity of the MORL EDA and WDA and the potential similarities in relation to 

potential effects, the findings of the MORL EDA SLVIA have been included below for 

context. 

Figure 4.5-1 above shows an indicative Zone of Theoretical Visibility, extending out to 

50 km from the WDA, for turbines with a tip height of 272 m (HAT). 

Although there will only be a maximum of 90 turbines within the WDA, for the purposes 

of the ZTV and in order to provide in indication of the maximum extent of visibility 

regardless of the turbines’ geographic location within the WDA, the WDA has been 

assumed to contain the maximum number of turbines within the space at the minimum 

spacing (1,050 x 1,200 m) (i.e. 159 turbines in total). It should also be noted that 

reduced spacing between the perimeter turbines is being considered for the WDA but 

these are not included within this indicative ZTV. 

4.5.3.2 Potential Effects During the Construction, Operation and Decommissioning 

Phases  

Change in seascape character 

Depending on their sensitivity to change, the construction, decommissioning and/or 

presence of a wind farm in the WDA could affect particular seascape character types 

around the Moray Firth. 

It is highlighted that the assessments for the MORL EDA identified no significant effects 

on seascape character. 

Change in visual resource 

Visual receptors could be affected by the construction, decommissioning and/or 

presence of a wind farm in the WDA. This could include direct and indirect effects on 

visual receptors including: 

 Views from residential areas; 

 Views from transport routes, roads, railways and ferries; 

 Views from designated landscapes; 
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 Views from publicly accessible historic environment features; 

 Views from recreational routes, footpaths and cycleways; and 

 Views from other publicly accessible land. 

It is highlighted that the MORL ES 2012 identified significant effects on seven viewpoints 

located on the closest points to the MORL EDA along the Caithness coast as a result 

of the proposed development appearing to occupy a significant proportion of the 

sea skyline. 

4.5.4 Approach to EIA 

Potential Effect Change in seascape character during construction, operation and 

decommissioning of the WDA 

Study / Survey 

Proposed  

To determine the potential for effects on landscape character, the following 

studies will be undertaken: 

Desk-based study using a ZTV; and 

Field work to confirm desk-based study, delineate and describe regional 

seascape units/areas. 

EIA 

Methodology 

The SLVIA will be undertaken with due regard to best practice guidance set out 

in: 

Countryside Council for Wales: Guide to Best Practice in Seascape Assessment 

(2001); 

Landscape Institute and Institute of Environmental Management and Assessment 

(2013): Guidelines for Landscape and Visual Impact Assessment’: Third Edition; 

Department of Trade and Industry, Guidance on the Assessment of Impact of 

Offshore Wind Farms: Seascape and Visual Impact Report (November 2005);  

Scott, K.E., Anderson, C., Dunsford, H., Benson, J.F. and MacFarlane, R. (SNH, 

2005). An Assessment of the Sensitivity and Capacity of the Scottish Seascape in 

Relation to Wind Farms; 

SNH, Natural England: Seascape Character Assessment Guidance (2012); and 

SNH (TBC): Guidance on Coastal Character Assessment (draft currently out for 

consulation). 

Further information on methodology relevant for all potential effects provided 

below. 
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Potential Effect Change in visual resource during construction, operation and decommissioning 

of the WDA 

Study / Survey 

Proposed  

To determine the potential for effects on visual resources, the following studies 

will be undertaken: 

Desk-based study using a ZTV; 

Consultation with consultees to reach agreement on viewpoints; 

Assessment of meteorological data for visibility; 

Assessment of sea use/users; and 

Field survey to confirm desk-based study, describe and assess viewpoints. 

EIA Methodology The SLVIA will be undertaken with due regard to best practice guidance set out 

in: 

Department of Trade and Industry, Guidance on the Assessment of Impact of 

Offshore Wind Farms: Seascape and Visual Impact Report (November 2005); 

Horner and MacLennan and Envision, Visual Representation of Windfarms: 

Good Practice Guidance (2006), for Scottish Natural Heritage, The Scottish 

Renewables Forum and the Scottish Society of Directors of Planning; and, 

Landscape Institute and Institute of Environmental Management and 

Assessment Guidelines for Landscape and Visual Impact Assessment’: Third 

Edition (2013). 

Further information on methodology relevant for all potential effects provided 

below. 

The methodology for the SLVIA will accord with the Guidelines for the Assessment of 

Landscape and Visual Effects: Third Edition, 2013. This methodology has drawn on the 

considerable experience gained in this field of work. 

A baseline desk study will be undertaken to review the existing seascape and visual 

resource of the study area and will form the basis against which to evaluate the 

sensitivity of the study area to the WDA development. The main elements of the 

baseline desk study will include a review of baseline information, seascape 

characterisation and baseline visual analysis. 

The desk study will review existing mapping and written information sources, including 

admiralty charts, Ordnance Survey (OS) maps, aerial photography, existing seascape 

assessments, capacity studies, inventories of designed landscapes, development 

plans and Met Office weather data. Other surveys will also be relevant when defining 

the seascape, landscape and visual baseline, including activity surveys, tourist 

information, ferry route information, historic and cultural guides, cultural heritage, 

conservation interests and recreational route maps. 

The maximum extent of the WDA development is shown in Figure 1.1-2 above. The 

study area for the EIA will be agreed in advance with the relevant consultees. 

Seascape characterisation and visual analysis will provide a robust baseline from 

which to assess the sensitivity and capacity of the study area to the WDA. The 

seascape and visual assessment will be carried out through desk study, field survey 

and analysis. 
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A baseline seascape and visual characterisation will be undertaken to define the 

seascape units of potential significance in the study area, based on published 

seascape character assessment methodologies. In tandem with this characterisation, 

the visual resource of the study area will be defined and sensitive receptors identified, 

through analysis of activities, visibility and views in the study area, and with reference 

to published guidance on visual assessment. 

Representative viewpoints will be identified from which to predict and assess the 

effects of the development. 

Following the completion of the seascape characterisation and baseline visual 

analysis, the sensitivity of the seascape and visual resource to change of the nature 

proposed will be assessed and this will form the basis for the assessment. The sensitivity 

of the seascape and visual resource will be evaluated and defined in terms of the 

interactions between the seascape and views, the way it is perceived and valued, 

and the particular nature of the type of change associated with the WDA. The 

determination of the sensitivity of the seascape and visual resource will be based on 

an assessment of key elements and characteristics, using defined criteria, to arrive at 

an overall sensitivity for each seascape unit and visual receptor/viewpoint. 

The magnitude of change to both the identified seascape units and visual receptors 

(such as viewpoints, settlements, routes and visitor attractions) will be assessed in a 

transparent manner. The magnitude of change arising from the development will be 

described based on the interpretation of a combination of factors, such as the 

distance from the infrastructure, the amount of the infrastructure that is visible, the 

proportion of view occupied, the position and relationship of the infrastructure to other 

focal points, the duration of effect (whether temporary or permanent, intermittent or 

continuous, frequent or infrequent) and the number and extent of resources affected. 

The SLVIA will include the residual effects during construction, operation and 

decommissioning on seascape character and visual receptors. An assessment of the 

significance of effects will be carried out based on the combination of the sensitivity 

to change of a given receptor and the magnitude of change upon it resulting from 

the developments. The SLVIA will include assessment and reporting of effects on 

seascape character and assessment of effects on visual resources. 

When predicting the potential seascape and visual effects, the extent of potential 

visibility of the WDA will be shown using ZTVs. A visibility assessment of the development 

will be carried out using the ZTV to describe the general extent and pattern of visibility 

of the WDA within the study area. The visibility assessment will also describe the extent 

of visibility from the main activities in the study area, such as recreational activities, 

settlements and the main road, rail and footpath network. 

4.5.5 Site Specific Survey Methodology  

Viewpoint photography, wirelines and photomontages will be prepared and 

presented in accordance with current best practice techniques. Viewpoint locations 

specific to the WDA will be included in the assessment. The viewpoint locations will be 

proposed / discussed with relevant stakeholders. 
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Photographs will show the existing view from these locations and a computer 

visualization / wireline view of the development proposals will be produced for each 

viewpoint. Rendered photomontages of the WDA will also be produced. Plan graphics 

will illustrate the development proposals in relation to the seascape and visual 

receptors on OS mapping or aerial photography. It is also likely that nighttime 

visualisations including rendered photomontages will be produced. 

4.5.5.1 Summary of Methodology 

Using industry guidance contained within the relevant documents referred in Section 

4.5.4 above, the SLVIA will undertake the following: 

 The valued regional and local seascape resources and viewpoints will be 

identified.  These are expected to be similar to those included within the MORL 

ES 2012 but a detailed scoping exercise and consultation with statutory and 

non-statutory consultees will be undertaken to establish a comprehensive list; 

 Baseline studies of existing seascape and visual environment incorporating 

national level conclusions; 

 Assess the sensitivity of those resources and receptors to the proposals; 

 Provide advice on any mitigation that may be possible, e.g. layout or screening 

and incorporate agreed mitigation into the scheme description; 

 Propose and agree monitoring; 

 Identify the potential effects of the proposal on the seascape and visual 

environment during the construction, operation and decommissioning phases 

of the wind farm and assess the significance of these effects; 

 A cumulative assessment on the combined effects of the development of the 

WDA in combination with any other major developments that lie within the 

agreed study area. A list of such developments would be agreed with the 

relevant authorities; and 

 Present the findings in the ES. 

4.5.6 Cumulative and In-combination Effects 

There is foreseeable potential for the extent or magnitude of any effects identified in 

Section 4.5.3 above to be cumulatively increased by the simultaneous presence of 

other existing or proposed activities or developments. The extent to which these 

cumulative effects may arise will depend upon the design and extent of the 

infrastructure or the frequency and intensity of the activities. 

As discussed in Section 1.3.2.6 above, the method for cumulative impact assessment 

will be carried out in accordance with the methods outlined within the MFOWDG 

discussion document ‘Moray Firth Offshore Wind Developers Group Cumulative 

Impact Assessment Discussion Document’ (MORL, 2012) unless otherwise agreed with 

MS-LOT and appropriate stakeholders. This document has been included as Annex 1 

to this Scoping Report.  

  



Moray Offshore Renewables Limited 

Western Development Area Wind Farm Scoping Report  

200 Western Development Area Wind Farm Scoping Report 

4.5.7 Potential Mitigation Measures 

Alongside the assessment, options for mitigation of the identified potential effects 

which are predicted to arise from the development will be considered, and practical 

measures agreed to avoid, reduce or off-set these effects. The SLVIA will identify 

measures for avoiding or reducing the level of significance of potential effects.  These 

measures will potentially include: 

 measures embedded into the design; and 

 measures additional to these which would further reduce long term seascape 

and visual effects. 

Potential embedded mitigation measures for effects on seascape and visual effects 

include the site selection for development, e.g. locating at distance from the coast 

and the realisation of design objectives for the development, achieved through 

alterations to layout and design.  

The mitigation measures proposed for the development will be dependent upon the 

final design of the site and the potential effects as determined by the EIA studies. 

Mitigation options will be discussed with the relevant authorities. 

4.6 Archaeology and Cultural Heritage  

4.6.1 Baseline Characteristics 

This section describes the Archaeology and Cultural Heritage baseline environment 

and potential effects associated with the WDA. Information on the WDA baseline 

characteristics have been derived mostly from the MORL ES 2012. The Archaeology 

and Cultural Heritage ES Chapter and Technical Appendix can be accessed via the 

following links Chapter 5.5 A Archaeology and Cultural Heritage and Technical 

Appendix 5.5 A Archaeology and Cultural Heritage. Table 4.6-1 below lists the 

proposed datasets that will inform the assessment. For a full list of wave, stratification, 

sea level and wind data see Physical Processes – Section 2.2 above 

Table 4.6-1 Datasets for the Archaeology and Cultural Heritage EIA 

Dataset Coverage Date 

Geophysical survey (Osiris Projects) MORL Zone May –July 2010 

Geotechnical survey (Fugro) MORL Zone 2012 

 

It is proposed that the following guidance will inform the Archaeology and Cultural 

Heritage Assessment: 

 The Code of Practice for Seabed Development (The Joint Nautical 

Archaeology Policy Committee, 2008). 

 Collaborative Offshore Wind Research Into the Environment (Cowrie), Historic 

Environment Guidance for the Renewable Energy Sector (Wessex Archaeology, 

2007). 

 COWRIE Guidance for Assessment of Cumulative Impact on the Historic 

Environment from Offshore Renewable Energy (Oxford Archaeology, 2008). 

http://www.morayoffshorerenewables.com/Document-Library.aspx?path=environmental+statement%5cvolume+2+-+project+background+and+description+of+the+environment&fileid=75
http://www.morayoffshorerenewables.com/Document-Library.aspx?path=environmental+statement%5cvolumes+8+to+11+-+technical+appendices%5cvolume+11+-+human+environment+technical+appendices&sort=FileCreatedWhen;DESC&fileid=135
http://www.morayoffshorerenewables.com/Document-Library.aspx?path=environmental+statement%5cvolumes+8+to+11+-+technical+appendices%5cvolume+11+-+human+environment+technical+appendices&sort=FileCreatedWhen;DESC&fileid=135
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 Offshore Geotechnical Investigations and Historic Environment Analysis: 

Guidance for the Renewable Energy Sector (Leather & Gribble/COWRIE 2011). 

 Managing Change in the Historic Environment: Setting (HS, 2010). 

 Standard and Guidance for Desk Based Assessment (Institute for 

Archaeologists, revised 2011). 

 Article 303 of the United Nations Convention on the Law of the Sea (UNCLOS); 

 Article 2.ii. The European Convetion on the Protection of Archaeological 

Heritage (revised) (The Valetta Convention). 

 Scottish Government, Planning Advice Note (PAN) 2/2011: Planning and 

Archaeology. 

 Scottish Government (2014). Scottish Planning Policy. 

 Historic Scotland Archaeological Procedure, Paper 4, 1996. 

 BMAPA & English Heritage (2003) Marine Aggregrate Dredging and the Historic 

Environment. Guidance Note. 

 Protocol for Archaeological Discoveries: Offshore Renewables Projects (The 

Crown Estate/Wessex Archaeology, 2010b). 

 The Crown Estate (2010) Round 3 Offshore Renewables Projects Model Clauses 

for Archaeological Written Schemes of Investogation.  

It is acknowledged that the seas around Britain contain many archaeological sites and 

remains. Such sites reflect the changing nature of both the coastline around Britain 

and the activities of the country throughout previous centuries, and broadly include: 

 Submerged prehistoric landscapes formed when parts of the UK seas were still 

dry land; 

 Remains and sites, including but not limited to shipwrecks, evidence of Britain’s 

early history; and 

 More recent sites, reflecting Britain’s role as a major naval, mercantile, industrial 

and imperial power. 

Cultural heritage and archaeological assets within the marine environment are 

located both on and below the seabed. Cultural heritage and archaeological 

remains that are afforded protection include wrecks and wreckage of historical, 

archaeological or artistic importance. Military remains are designated as ‘protected 

places’ or ‘controlled sites’ under the Protection of Military Remains Act 1986.  

It is an offence to cause damage to protected archaeological remains and in some 

cases where a restricted zone exists around the remains, a licence is required before 

any intrusive works can be undertaken. Restricted zones can vary in size depending 

on the extent of any associated remains and the degree of sensitivity of a site. 

Obstructions and foul ground areas also have the potential to represent cultural 

heritage assets but are not classified as such until the character of such anomalies 

have been confirmed. The Merchant Shipping Act 1995 also requires that any material 

classified as ‘wreck’ recovered from the seabed during the course of a development 

is reported as a legal requirement to the Receiver of Wreck. 
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In addition to cultural heritage assets that are afforded protection, the seas around 

Scotland also contain a large number of assets that are currently unprotected or that 

are yet to be discovered. 

A total of 375 marine archaeology sites have been identified in the Moray Firth from 

surveys commissioned by Historic Scotland. Most of these are intertidal sites (Talisman, 

2005). In addition to marine archaeological sites within the Moray Firth, there are ship 

and aircraft wrecks in the area. The strategic importance of the Moray Firth area to 

the navy during WWI and WWII; the concentration of much of the North Sea fishing 

fleet in coastal ports along the north east coast of Scotland; the importance of 

maritime trade routes in the area, and the treacherous nature of near shore waters 

has led to this area containing several wrecks. In the MORL EDA three wreck sites were 

identified and a number of sites of archaeological potential including currently 

unknown seabed obstructions identified through sidescan sonar. 

A preliminary geophysical survey was undertaken within the WDA in 2010. The survey 

methodology was the same as that undertaken in the MORL EDA in 2010. The survey 

extent offered approximately 20% coverage of the area, however this is yet to be 

assessed for archaeological potential. There is one charted wreck within the WDA 

‘Sunbeam’(see Figure 4.6-1 below) The charted wreck is located within the centre of 

the WDA at -3.0559, 58.0927. This is a protected wreck and will have a required 

exclusion zone. Within controlled sites, it is an offence to tamper with, damage, move 

or unearth any remains, enter any hatch or opening or conduct diving, salvage or 

excavation operations for the purposes of investigating or recording the remains, 

unless authorised by licence. 
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4.6.2 Data Gaps 

Geophysical surveys were undertaken in 2010 covering the full extent of the MORL 

Zone. This allowed for 20% coverage of the WDA. There will be a further geophysical 

survey undertaken on the site, however, this is likely to be post consent award. The 

WDA EIA will utilise the existing geophysical data for the site.  

4.6.3 Potential Effects 

4.6.3.1 Summary of Potential Effects 

Potential Effect Construction  Operation Decommissioning Scoped Out 

Contamination, 

damage or loss of 

archaeological remains 

in or on the seabed 

    

De-stabilisation of sites 

through changed 

sedimentary regimes 

    

Indirect effect due to 

changes to the setting 

of designated cultural 

heritage receptors 

    

Whilst a specific assessment will be carried out in relation to the WDA, given the 

proximity of the MORL EDA and WDA and the potential for similarities in relation to 

potential effects, the findings of the MORL EDA Archaeology and Cultural Heritage 

assessment have been included below for context.  

The listed effects will be assessed against the following categories of archaeological 

asset / potential: 

 Recorded sites such as known wrecks; 

 Sites of medium or high potential identified in the geophysical survey data; 

 Unrecorded cultural heritage assets; 

 Scheduled monuments, listed buildings, conservation areas, inventory designed 

gardens and designed landscapes (IGDLs), inventory battlefields and non–

designated cultural heritage assets; 

 Unrecorded cultural heritage assets; and 

 Sites affected through changes in sedimentary regime. 
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4.6.3.2 Potential Effects During the Construction Phase  

Contamination, damage or loss of archaeological remains in or on the seabed 

The installation of wind turbines and their foundations, the installation of inter-array 

cabling and all associated activities including the deployment of construction vessels, 

has the potential to damage or destroy cultural heritage assets. This may occur as a 

result of the design or as an accidental consequence of construction activity. 

Installation activity would seek to avoid any features of historical interest on the 

seabed and it is expected that any accidental disturbance of features will be 

appropriately treated through the use of established protocols and procedures for 

unexpected archaeological discoveries. 

It is highlighted that the assessments for the MORL EDA identified negligible 

significance for this effect with mitigation. Since effects were considered to be 

significant within the MORL ES 2012 if they were above moderate significance, this was 

not considered to be a significant effect.  

De-stabilisation of sites through changed sedimentary regimes 

There is the potential for alterations in sediment transport regimes as a result of the 

installation of wind turbines and their foundations, the installation of inter-array cabling 

and all associated activities including the deployment of construction vessels to have 

an indirect effect on cultural heritage assets or the exposure of unrecorded assets. The 

possibility of alterations in tidal regimes leading to long-term effects on sediment 

transport within the WDA will be assessed in the Physical Processes Chapter (see 

Section 2.2.2 (Metocean) above).  

It is highlighted that the assessments for the MORL EDA identified this effect to be of 

negligible significance. Since effects were considered to be significant within the 

MORL ES 2012 if they were above moderate significance, this was not considered to 

be a significant effect.  

Indirect effect due to changes to the setting of designated cultural heritage receptors 

The proposed development may affect the setting of onshore cultural heritage 

receptors.  Setting effects on cultural heritage receptors are often considered to be 

indirect. These occur when the visible elements of a developments infrastructure or 

the effects upon the land or seascape caused by its presence are inter-visible with 

cultural heritage receptors. Setting includes the way in which the surroundings of a 

historic asset or place contribute to how it is experienced, understood and 

appreciated and setting effects are not therefore limited to visual changes.  

It is highlighted that the assessments for the MORL EDA identified this effect to be of 

negligible significance. Since effects were considered to be significant within the 

MORL ES 2012 if they were above moderate significance, this was not considered to 

be a significant effect. 

4.6.3.3 Potential Effects During the Operational Phase  

Indirect effect due to changes to the setting of designated cultural heritage receptors 

The operational wind farm may affect the setting of onshore cultural heritage 

receptors. In the same way as the effects during construction these are considered 

indirect and not limited to visual changes as a result of development.   
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It is highlighted that the assessments for the MORL EDA identified this effect to be of 

negligible significance. Since effects were considered to be significant within the 

MORL ES 2012 if they were above moderate significance, this was not considered to 

be a significant effect. 

4.6.3.4 Potential Effects During the Decommissioning Phase 

At this stage, decommissioning effects are envisaged to be similar to those described 

for the construction phase. 

4.6.4 Approach to EIA 

4.6.4.1 Construction Phase 

Potential Effect Contamination, damage or loss of archaeological remains in or on the seabed 

Study / Survey 

Proposed  

In order to determine the potential for effects on existing archaeological 

remainsdesk based research of archaeological potential in the WDA will be 

undertaken. This will utilise pre-existing geophysical survey data for the site.  

EIA Methodology The assessment of archaeological potential and significance will be used to 

identify the potential archaeological remains within the area and their 

importance. The potential for an effect upon these features will be assessed 

using a risk assessment of the direct effects of wind turbine foundations, inter-

array cabling and construction methods. Best practice at the time of 

assessment will be used along with previous experience gained from the MORL 

EDA EIAs. 

 

Potential Effect De-stabilisation of sites through changed sedimentary regimes 

Study / Survey 

Proposed  

 

In order to determine the potential for effects on existing archaeological 

remains desk based research of archaeological potential in the WDA will be 

undertaken. This will utilise pre-existing geophysical survey data for the site.  

EIA Methodology The assessment of archaeological potential and significance will be used to 

identify the potential archaeological remains within the area and their 

importance. The potential for an effect upon these features will be assessed in 

relation to the results of the potential for changes in the sediment transport 

regime (e.g. the potential to cause burial or exposure of features) covered 

within the Physical Processes Chapter (see Section 2.2.2 (Metocean) above). 

Best practice at the time of assessment will be used along with previous 

experience gained from the MORL EDA EIAs. 
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4.6.4.2 Operation Phase 

Potential Effect Indirect effect due to changes to the setting of designated cultural heritage 

receptors 

Study / Survey 

Proposed  

To determine the potential for effects on heritage assets, the following studies 

will be undertaken: 

Desk study to map heritage assets within study area and wider context  

Fieldwork to establish baseline setting of assets in the cable route corridor 

search area and vicinity of the substation 

EIA Methodology The assessment of setting will be used to identify the potential effect on the 

settings of heritage assets.  The setting assessment will  identify where changes 

in setting have a potential to affect the cultural heritage significance of assets 

as distinct from the aesthetic land and seascapes. 

There are no standard criteria for determining the significance of potential 

effects on heritage assets. The significance will therefore be determined using 

criteria developed from best practice techniques and expert knowledge in 

accordance to relevant legislation and guidance. Best practice at the time of 

assessment will be used along with previous experience gained from the MORL 

EDA EIAs. 

4.6.5 Cumulative and In-combination Effects 

There is foreseeable potential for the extent or magnitude of any effects identified in 

Section 4.6.3 above to be cumulatively increased by the simultaneous presence of 

other existing or proposed activities or developments. The extent to which these 

cumulative effects may arise will depend upon the design and extent of the 

infrastructure or the frequency and intensity of the activities. 

As discussed in Section 1.3.2.6 above, the method for cumulative impact assessment 

will be carried out in accordance with the methods outlined within the MFOWDG 

discussion document ‘Moray Firth Offshore Wind Developers Group Cumulative 

Impact Assessment Discussion Document’ (MORL, 2012) unless otherwise agreed with 

MS-LOT and appropriate stakeholders. This document has been included as Annex 1 

to this Scoping Report.  

4.6.6 Potential Mitigation Measures 

Potential mitigation measures for effects on archaeology and cultural heritage include 

micrositing of turbines and inter-array cabling, choice of construction techniques, use 

of scour mats around turbine bases (if required) and the use of a written scheme of 

investigation (WSI) and Protocol for Archaeological Discovery (PAD), for the approval 

of Marine Scotland in consultation with Historic Scotland, to mitigate any unexpected 

archaeological discoveries during installation.  

The mitigation measures proposed for the development area will be dependent upon 

the final design of the site and the potential impacts as determined by the EIA studies. 

Options of mitigation will be discussed with the relevant authorities prior to ES 

submission. 
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4.7 Socio-economics 

4.7.1 Baseline Characteristics 

This section describes the socio-economic interests relevant to the WDA assessment. 

Information on WDA baseline characteristics are acknowledged to have changed 

from the MORL ES 2012. The Socio-economics ES Chapter can be accessed via the 

following link – Chapter 5.6 Socio-Economics, Recreation and Tourism. Table 4.7-1 

below lists the proposed datasets that will inform the assessment. 

Table 4.7-1 Datasets for the Socio-economics EIA 

Dataset Coverage Date 

Population & employment data (Office of National 

Statistics) 

Scotland, Aberdeen, 

Aberdeenshire, Moray 

and Highland 

2015 (Dec) 

Gross Value Added (GVA) per head (Office of 

National Statistics) 

Scotland, Aberdeen, 

Aberdeenshire, Moray 

and Highland 

2015 (Dec) 

Individual Median Annual Gross Pay (Office of 

National Statistics) 

Scotland, Aberdeen, 

Aberdeenshire, Moray 

and Highland 

2015 (Dec) 

House Prices (Registers of Scotland) Scotland, Aberdeen, 

Aberdeenshire, Moray 

and Highland 

Published 

quarterly 

Qualifications (Office of National Statistics) Scotland, Aberdeen, 

Aberdeenshire, Moray 

and Highland 

2015 

Deprivation (Scottish Neighbourhood Statistics) Scotland, Aberdeen, 

Aberdeenshire, Moray 

and Highland 

2016 

Employment by sector (Office of National Statistics 

Business Register and Employment Survey) 

Scotland, Aberdeen, 

Aberdeenshire, Moray 

and Highland 

2015 

Tourism Data (Great Britain Tourism Survey and 

International Passenger survey) 

Highland, Aberdeen and 

Grampian 

2015 

Ports and Harbours Infrastructure Literature Specific to each location 2014/15/16 

Government publications on the National 

Renewables Infrastructure Plan.  

HIE & SE areas Various 

Budget Statement 2016 UK 2016 
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Although not within territorial waters the relevant communities for the WDA are the 

Highlands and North East of Scotland, and for the purposes of socio-economic impact 

assessment, the local authorities of Highland, Aberdeenshire, Aberdeen City and 

Moray, have been established through previous work with stakeholders for the MORL 

ES 2012 as local to the development area. The scale and nature of development 

mean that socio-economic effects are not limited to those four local authorities, and 

will be considered on a Scottish and UK basis.  

Detailed work was undertaken as part of the MORL ES 2012 to establish baseline socio-

economic data. However, there has been change to that baseline as a result of public 

policy intervention and both micro and macro-economic change.  

As a consequence of the development of proposals for offshore wind infrastructure in 

the Moray Firth (MORL EDA and BOWL), significant work has been undertaken, not only 

by developers but by local authorities, port authorities, and by the Scottish 

Government through Highlands and Islands Enterprise (HIE), Scottish Enterprise (SE) and 

Marine Scotland (Scottish Government, 2015) to identify the economic opportunities 

offered by the development of offshore wind, and to identify, strengthen and assist 

enterprises which could take advantage of those opportunities.  

This, taken together with the delivery of the BOWL development (2017-2019) and the 

progress of MORL EDA through the CfD process towards construction, means that the 

baseline of economic receptors for the WDA is particularly dynamic, and has changed 

since the EIA for the MORL EDA was undertaken four years ago. In particular, significant 

investment has been made in local infrastructure, including ports and harbours, and 

in the skills development opportunities for the local workforce. These dynamics, 

specific to the offshore wind sector, will be considered in the baseline socio-economic 

assessment.  

In the MORL ES 2012, the oil and gas sector was identified as locally significant; and 

remains significant, however the impact of the recent fall in oil markets introduces a 

further dynamic which will be considered in the baseline socio-economic assessment. 

4.7.2 Data Gaps 

A number of changes have taken place since the MORL ES 2012 was produced which 

mean that the assumptions used to model the economic effects of the MORL EDA 

cannot be applied directly to the WDA. These changes include: 

 Electricity market reform; 

 Cost reduction; and 

 Offshore wind market size and confidence. 

These changes correlate to data gaps, most significantly in terms of the relationship 

between Gross Value Added (GVA)3 and Megawatt (MW) installed. Research and 

analysis based on market experience will be required to address these issues. 

                                             
3 Gross Value Added (GVA) is an indicator of economic prosperity. It measures the contribution 

to the economy of each individual producer, industry or sector. Put simply, GVA is the value of 

goods and services produced by an area, sector or producer minus the cost of the raw 

materials and other inputs used to produce them. GVA is mainly composed of the income 

made by employees (earnings) and the business (profits / surplus) as a result of production. 
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4.7.3 Potential Effects 

4.7.3.1 Summary of Potential Effects 

Potential Effect Construction  Operation Decommissioning Scoped Out 

Employment     

GVA     

Tourism     

Surfing, Sea-

Kayaking and 

Walking 

    

Whilst a specific assessment will be carried out in relation to the WDA, given the 

proximity of the MORL EDA and WDA and the similarities in relation to potential effects, 

the findings of the MORL EDA socio-economics assessment have been included below 

for context. 

4.7.3.2 Potential Effects During the Construction Phase  

Employment and GVA Effects 

Every project, particularly significant scale projects such as offshore wind farms, have 

the potential to affect employment and GVA at a local, regional and national scale. 

The scope of the economic element of the assessment for the WDA will be to estimate 

the significance of the employment and GVA that would be associated with the 

expenditure made in the development and construction of the WDA.  

It is highlighted that the assessments of the MORL EDA identified these effects as being 

of major positive significance during construction. Since effects were considered to be 

significant within the MORL ES 2012 if they were above minor significance, this was 

considered to be a significant effect. 

These assessments were made through the development of a model which was 

applied to data which profiled local, Scottish and UK economic conditions.  

There have been a number of developments in the offshore wind market since 2012 

which may impact some of the baseline assumptions used in the model and therefore 

the intention is to update the 2012 model with revised assumptions based on these 

changes for the purposes of the WDA assessment. These developments include the 

following: 

Cost Reduction 

The assumptions concerning economic impact per MW offshore wind generation 

have changed since 2012, as there has been significant change within the economic 

environment in which offshore wind is developed, for example, the support 

mechanism in place at the time of MORL ES 2012 has changed from renewables 

obligation certificates to the competitive CfD auction process.  

The correlation between cost reduction per MW and economic effect will therefore 

be taken into consideration, and the relationship between GVA and MW installed will 

be adjusted to take into account requirements for cost reduction.  

  



Moray Offshore Renewables Limited 

Western Development Area Wind Farm Scoping Report 

 Western Development Area Wind Farm Scoping Report     211 

Offshore Market Size and Confidence 

At the time of development of the first Round 3 sites proposals the UK Government 

indicated that there was potential for UK deployment of over 40 GW by 2030 (DECC, 

2011c). It was estimated that the offshore wind industry had the potential to bring 

forward between 10 and 26 GW by 2020 (‘industry low’ and ‘industry high’ scenarios), 

with a central range of up to 18 GW.  In light of political and market change since 

then, this forecasted figure has reduced to 10 GW by 2020 and UK Government 

support up to another 10 GW in the 2020s (DECC, 2015). This means that baseline 

assumptions in relation to supply chain pipeline will need to be considered and 

adjusted as necessary within the model. 

Supply Chain Market Conditions 

Since 2012, experience has been gained through work with the supply chain for the 

MORL EDA which will enable economic modelling to be improved.   

MORL has worked with SE, HIE, Marine Scotland, local authorities and local ports and 

harbours throughout the development of the MORL EDA. This ongoing engagement 

will enable the work done through these agencies to strengthen modelling of the 

economic effect for the WDA. 

From the MORL ES 2012, it was demonstrated that economic effects at local, Scottish, 

and UK level were highly sensitive as to where individual aspects of project delivery 

work was to be carried out.  

Commercial sensitivities have become even greater; public policy driving competition 

and cost reduction mean that economic effect in terms of GVA and jobs on a 

particular area is not simply dependent upon the ability of a particular type of work to 

be undertaken in that area; but for the ability of that work to be undertaken 

competitively in that area within a global market.   

Modelling will therefore require to take this into consideration when projecting 

economic effect. 

Local Project Pipeline  

The proposed construction of the WDA will follow both the construction of BOWL, and 

the construction of the MORL EDA in the outer Moray Firth. It may also follow the 

construction of other wind farms on Scotland’s East Coast. This could provide 

continuity for industrial activities established or developed to deliver these wind farms. 

The economic opportunities of providing additional project ‘pipeline’ to enterprises 

already involved in the offshore wind industry through the delivery of these projects will 

require consideration in assessment of the socio-economic effect of the WDA.  

Assessing Employment & GVA Effects for the WDA 

For the reasons identified above, the economic model created for the MORL ES 2012 

will need to be adjusted to take into account recent developments before it is applied 

to the WDA. Further, significant work has been undertaken by public authorities, 

including Marine Scotland, SE and HIE to better understand the likely economic effects 

of offshore wind development.  
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It is therefore proposed that the model to be used for assessing the employment and 

GVA effects for the WDA will be the model created for the MORL ES 2012 updated in 

consultation with relevant stakeholders to take account of both the changed 

economic environment and the improved understanding of the socio-economic 

effects of offshore wind development. 

4.7.3.3 Potential Effects During the Operational Phase  

Employment and GVA Effects 

The ongoing operation and maintenance of an offshore wind farm requires a range 

of skills and services; the economic modelling in the MORL ES 2012 used the limited 

market data available to model effects on GVA and jobs for the MORL EDA.  

It is highlighted that the assessments of the MORL EDA identified these effects as being 

of major positive significance during operation. Since effects were considered to be 

significant within the MORL ES 2012 if they were above minor significance, this was 

considered to be a significant effect. 

Again, the modelling assumptions used in 2012 will require to be revised. Three major 

factors to be considered are: 

Cost Reduction 

The offshore wind industry has gained considerable experience in terms of operating 

and maintaining offshore installations; approximately 30 offshore wind farms have now 

been deployed around the UK, and operations and maintenance techniques have 

improved. Improvements in efficiency will therefore require to be considered in 

projecting economic effects through operations and maintenance for the WDA.  

Neighbouring Projects  

The proximity of neighbouring projects, particularly MORL’s EDA, could provide 

opportunities of scale in terms of delivering operations and maintenance to the WDA, 

and will require to be considered when modelling economic effects.   

Local Ports and Harbours 

MORL has established positive relationships with local ports and harbours, local 

authorities and local colleges, some of which have undertaken works to enable their 

facilities to be used for the purposes of operations and maintenance. These factors will 

require to be given due consideration when assessing the socio-economic effect of 

operations and maintenance for the WDA.  

4.7.3.4 Potential Effects During the Decommissioning Phase 

Decommissioning effects are expected to be similar to those associated with 

construction. Provision was made within the MORL ES 2012 for the consideration of the 

effects of decommissioning and it is expected that a similar approach can be taken 

for the WDA.  
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4.7.3.5 Scoped Out Effects 

Tourism Effects 

Effects on tourism of the MORL EDA were assessed in the MORL ES 2012 which found 

that: 

i. Although no direct statistical data was available, reviewing previous work 

indicated the effects of wind farm development on tourism was not 

significant. 

ii. As a function of the location of the development, and its distance from 

shore, the number of tourism establishments (hotels, Bed and Breakfasts, 

etc.) which would be directly affected by the development would be 

minimal. 

iii. During the period of construction, there would be a positive effect on this 

sector of the economy as a result of the new market which would be 

created by personnel associated with delivery of the MORL EDA 

infrastructure. This positive effect upon business tourism could be expected 

to continue, to a lesser degree through the operations and maintenance 

phase.  

The effect on tourism was therefore concluded not to be significant. 

The MORL ES 2012 assessment was made on statistics available (to 2010) which 

indicated tourism-related expenditure had declined since a high-point of 2005 (see 

Scottish Government, 2016) however in more recent years, tourism in Scotland in 

general, and in the authorities local to the Moray Firth has generally increased (Figure 

4.7-1 below). On the basis of the conclusions of the MORL ES 2012 and taking into 

account the change in tourism-related expenditure, the WDA is not expected to have 

a negative effect on tourism and has therefore been scoped out of the WDA EIA. 

 

Figure 4.7-1 Sustainable Tourism – GVA (£m). Scottish Government Growth Sector Statistics Database, April 

2016 
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Surfing, Sea-Kayaking and Walking 

The MORL ES 2012 for the MORL EDA investigated the effects of development on these 

receptors and found there to be no significant effects (negligible during construction 

and decommissioning and minor negative during operation). It is therefore proposed 

that these are scoped out of the socio-economics assessment. 

4.7.4 Approach to EIA 

4.7.4.1 Construction Phase 

Potential Effect Employment and GVA 

Study / Survey 

Proposed  

An economic impact assessment model for the WDA will be updated following 

consultation with relevant stakeholders. 

Baseline sectorial economic data will be gathered at local (Aberdeen City, 

Aberdeenshire, Highland and Moray), Scottish and UK level.  

EIA Methodology Socio-economic effects will be assessed by applying the model to the baseline 

economic data.  A number of the assumptions used in the model in the MORL 

ES 2012 will be updated including assumptions in relation to supply chain and 

the industry multipliers used to calculate employment and GVA.   

4.7.4.2 Operation Phase 

Potential Effect Employment and GVA 

Study / Survey 

Proposed  

An economic impact assessment model for the WDA will be updated following 

consultation with relevant stakeholders. 

Baseline sectorial economic data will be gathered at local (Aberdeen City, 

Aberdeenshire, Highland and Moray), Scottish and UK level.  

EIA Methodology Socio-economic effects will be assessed by applying the model to the baseline 

economic data. A number of the assumptions used in the model in the MORL 

ES 2012 will be updated including assumptions in relation to supply chain and 

the industry multipliers used to calculate employment and GVA.   

4.7.5 Cumulative and In-combination Effects 

The proposal to develop the WDA requires to be considered against the existing 

pipeline of offshore wind development in the Moray Firth. The construction of the WDA 

would take place after the construction of BOWL, and after construction of the MORL 

EDA, and would therefore provide enterprises associated with that work the 

opportunity of further future markets.  

This dynamic requires to be considered as part of the socio-economic impact 

assessment. 

As discussed in Section 1.3.2.6 above, the method for cumulative impact assessment 

will be carried out in accordance with the methods outlined within the MFOWDG 

discussion document ‘Moray Firth Offshore Wind Developers Group Cumulative 

Impact Assessment Discussion Document’ (MORL, 2012) unless otherwise agreed with 

MS-LOT and appropriate stakeholders. This document has been included as Annex 1 

to this Scoping Report. 
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4.7.6 Potential Mitigation Measures 

No significant negative effects were assessed in the MORL ES 2012 for the MORL EDA, 

so no mitigation was necessary. MORL is working closely with the local supply chain 

and with the relevant local and national enterprise agencies, and will continue to do 

so in order to enable best advantage to be taken of the opportunities which the WDA 

offers to deliver economic growth. 

4.8 Other Human Activities  

4.8.1 Baseline Characteristics 

This section describes the Other Human Activities baseline environment and potential 

effects associated with the WDA. Information on the WDA baseline characteristics 

have been derived mostly from the MORL ES 2012. The Other Human Activities ES 

Chapter and Technical Appendices can be accessed via the following links – Chapter 

5.8 Other Human Activities and Technical Appendix 5.8 A UXO Threat and Risk 

Assessment. Table 4.8-1 below lists the proposed datasets that will inform the 

assessment. 

Table 4.8-1 Datasets for the Other Human Activities EIA 

Dataset Coverage Date 

High Level Screening Assessment (PagerPower) MORL Zone  February 2009 

It is proposed that the following guidance will inform the Other Human Activities 

assessment: 

 European Subsea Cables Association guidelines;  

 Oil and Gas UK best practice guidelines; and 

 DECC Strategic Environmental Assessments Guidance (other marine users). 

4.8.1.1 Offshore Wind Farms 

The Beatrice Wind Farm Demonstrator Project is located within the Beatrice Oil Field, 

in the north-west of the WDA (see Figure 4.8-1 below). It is comprised of two 5 MW wind 

turbines and was developed in 2007 by Scottish and Southern Energy (SSE) and 

Talisman Energy. All electricity generated is fed to a nearby oil platform. It is 

understood that these turbines will be decommissioned at the same time as the 

Beatrice Oil Field infrastructure. Decommissioning of the oil and gas infrastructure is 

expected to start in 2017 with decommissioning activity for the Jacky Platform.  
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In 2014, the joint venture BOWL (initially a partnership of SSE Renewables and Repsol 

Nuevas Energias, currently owned by SSE Renewables, Copenhagen Infrastructure 

Partners and State Development and Investment Corporation) was awarded consent 

to develop the Beatrice Offshore Wind Farm in Scottish Territorial Waters. The BOWL 

lease area lies adjacent to the north-east boundary of the MORL Zone. MORL and 

BOWL have agreed that each will maintain a separation distance from the boundary 

between their respective sites based on five times the rotor diameter that each 

developer selects for their own site. BOWL has selected Siemens SWT-7.0-154 for use on 

its site which has a rotor diameter of 154 m (BOWL, 2015a). Accordingly, no turbines 

will be located within 770 m of the MORL / BOWL boundary on the BOWL site (BOWL 

2015). In terms of the MORL EDA consents the rotor diameter MORL is permitted to use 

on the MORL EDA wind farm sites is between 150 and 172 m. MORL has not reached 

project definition for the MORL EDA sites and accordingly the separation distance 

cannot be confirmed other than it will be between 750 m and 860 m.  The BOWL wind 

farm is adjacent to the WDA only in the extreme north-east corner (see Figure 4.8-1 

below). The BOWL Wind Farm will comprise up to 84 WTGs with a total capcity of 588 

MW (BOWL, 2015a) and construction is programmed to commence in April 2017 

(BOWL, 2015b). It is possible that there will be some overlap in the BOWL and MORL 

EDA construction schedules. However, it is also expected that the BOWL Wind Farm 

will be fully commissioned before the construction of the WDA commences. 

An agreement will be made between the MORL EDA and WDA wind farms for the 

appropriate separation distance between wind farm boundaries. It is currently 

anticipated that the MORL EDA will be fully commissioned prior to commencement of 

construction on the WDA. 

4.8.1.2 Offshore Oil and Gas  

The WDA overlaps active, but as yet unexplored licence blocks issued in past oil and 

gas licensing rounds. These recently included the 26th licensing round in 2010 and the 

28th licensing round in 2014. Table 4.8-2 below lists the known extant licences within the 

vicinity of the WDA (DECC, 2016b). 

Table 4.8-2 Known extant licences within the vicinity of the WDA (DECC, 2016b) 

Licence Name Block/Quad Operator Licence Type Expiry date 

P187 11/30a Talisman Sinopec 

Energy UK Ltd 

Traditional 15/03/2018 

Not yet available 11/30b Statoil Traditional Not yet available 

(28th Round) 

P1031 12/21a Talisman Sinopec 

Energy UK Ltd 

Traditional 01/08/2037 

P1888 12/21b Zennor Pathway 

Ltd 

Promote 31/01/2038 

P1392 12/21c Ithaca Energy 

(UK) Ltd 

Traditional 21/12/2031 

Not yet available 12/21d Suncor Energy Traditional Not yet available 

on DECC website 

(28th Round) 
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Licence Name Block/Quad Operator Licence Type Expiry date 

P982 12/26a Talisman Sinopec 

Energy UK Ltd 

Traditional 22/12/2034 

Not yet available 18/1 Suncor Energy Traditional Not yet available 

on DECC website 

(28th Round) 

Not yet available 18/2 Suncor Energy Traditional Not yet available 

on DECC website 

(28th Round) 

Suncor Energy have been awarded licences within the 28th licensing round for blocks 

12/21d, 18/1 and 18/2. Details of the licence name and timescales attached to these 

licences are not yet available. Block 12/21d is within the existing Beatrice Oil Field while 

blocks 18/1 and 18/2 will not have an effect on the WDA wind farm as they are outwith 

the area. The blocks could potentially have an effect on the WDA export cable route 

which is outwith the scope of this Scoping Report.  

Suncor carried out exploration activity in the inner Moray Firth in 2015 in order to assess 

the Niobe field (blocks 12/26b and 12/27). Following exploration activities in 2015 this 

licence has since been surrendered on 01/12/2016 (DECC, 2016b). 

Infrastructure currently exists on Block 11/30a (the Beatrice Oil Field) and Block 12/21c 

(the Jacky Platform) (See Figure 4.8-2 below). The Beatrice Field commenced 

production in 1981 and is currently owned by Talisman Energy and operated by Ithaca 

Energy, while the Jacky Platform commenced production in 2009 and is currently 

owned and operated by Ithaca Energy. The Beatrice Field includes three platforms: 

Beatrice Alpha, Beatrice Bravo and Beatrice Charlie. There is also a mid-line structure 

between Beatrice Alpha and the Jacky Platform which was installed in 2008. All 

infrastructure is located to the north-west of the WDA. The platform distances from the 

WDA boundary is as follows: 

 Jacky Platform – 2870 m outwith the WDA boundary;  

 Beatrice Alpha (p) Platform – 246 m within WDA boundary;  

 Beatrice Alpha (d) Platform – 275 m within WDA boundary;  

 Beatrice Bravo Platform – 1228 m outwith WDA boundary; and   

 Beatrice Charlie Platform – 204 m outwith the WDA boundary. 

MORL understands that decommissioning of the Beatrice Oil Field is currently 

anticipated to commence in 2017 and complete in 2021. It is also understood  from 

Ithaca Energy that preparatory works for decommissioning of the Jacky Platform may 

commence in the summer of 2016 with removal of the platform expected to take 

place in 2017 subject to receiving DECC consent. 

Finally, as shown in Figure 4.8-2 below there are 45 well heads within the WDA, 12 

plugged and abandoned, 29 completed and 4 suspended wells. 
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Licence Administrator:
Talisman Sinopec Energy UK Ltd

12/26c Licence Administrator:
Suncor



Moray Offshore Renewables Limited 

Western Development Area Wind Farm Scoping Report  

220 Western Development Area Wind Farm Scoping Report 

4.8.1.3 Subsea Cables and Pipelines 

There are no existing sub-sea cables within the WDA boundaries. 

The BOWL consented export cable route corridor crosses the centre of the WDA as 

shown in Figure 4.8-3 below. Up to four cables will be buried within this cable corridor. 

It is likely that the WDA inter-array cabling will need to cross the BOWL export cable 

and consultation with BOWL will be undertaken.  

Oil and gas extracted from the Beatrice Oil Field is exported to shore via an installed 

pipeline (see Figure 4.8-3 below). This pipeline crosses the north-west corner of the WDA 

and runs to shore at Nigg in the Cromarty Firth. As part of the decommissioning activity 

for the Beatrice oil field the pipeline it is anticipated that this will be plugged and left 

in situ. 
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4.8.1.4 Marine Disposal, Dumping and Dredging 

Dredging and disposal activity within the Moray Firth is sporadic and associated with 

ports, harbours and coastal marine disposal sites (see Figure 4.8-4 below). Activities are 

therefore located some distance from the WDA. The closest ‘open’ marine disposal 

site is Helmsdale 24.5 km west of the WDA. Burghead and Buckie are 35 km and 36 km 

from the WDA respectively and Macduff is 48 km south-west of the WDA. 
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4.8.1.5 Telecommunications  

An initial screening exercise of potential effects of the development of the Moray Firth 

Round 3 Zone on telecommunications was undertaken in 2009 (Pager Power, 2009). It 

was concluded that development of the MORL Zone would not interfere with existing 

microwave links, scanning telemetry or non-aviation radar and would not cause TV or 

radio interference. Further to this, in April 2013, the BBC Wind Farm Assessment Tool was 

used to determine effects on TV reception from the MORL EDA wind farm sites. It was 

concluded that no homes would be affected. 

4.8.1.6 Unexploded Ordnance 

MORL commissioned a desk-based study (6 Alpha Associated Ltd, 2011) to identify the 

risk posed to the MORL Zone by UXO, and to identify potential measures by which any 

risks may be reduced to an acceptable level. The study identified potential UXO 

sources based on analysis of a variety of data and presents the results of a UXO risk 

assessment which considered the hazards associated with the potential UXO sources. 

The study also recommends measures to be taken to minimise the risk posed by 

potential sources of UXO. 

UXO risk within the WDA is primarily the result of munitions and weaponry employed 

during World War I and World War II: sea-dumped munitions / explosives, shipwrecks 

carrying munitions / explosives, and sea mines represent the main sources of UXO 

within the region. 

4.8.2 Data Gaps 

Sufficient information currently exists for human activity receptors in order to inform EIA.  

Active dialogue will continue with all relevant organisations. 

4.8.3 Potential Effects 

4.8.3.1 Summary of Potential Effects 

Potential Effect Construction  Operation Decommissioning Scoped Out 

Effects on Other 

Offshore Wind Farms 

    

Effects on Oil 

Operations and 

Structures 

    

Effects on Subsea 

Cables and Pipelines 

    

Effect on Dredging 

and Disposal Activity 

    

Health and Safety 

Risk due to 

Unexploded 

Ordnance 

    

Effect on  

Tele-communications 

    
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Whilst a specific assessment will be carried out in relation to the WDA, given the 

proximity of the MORL EDA and WDA and the potential for similarities in relation to 

potential effects, the findings of the MORL EDA Other Human Activity assessment have 

been included below for context.  

4.8.3.2 Potential Effects During the Construction Phase  

Effects on Other Offshore Wind Farms 

The Beatrice Demonstrator Turbines are located in the north-west of the WDA. It is 

MORL’s understanding that the Beatrice Demonstrator turbines will be 

decommissioned at the same time as the Beatrice Oil Field. As such, the Demostrator 

turbines will not be affected by the construction of the WDA.  

The WDA is also directly adjacent to the consented but not yet constructed BOWL 

project. It is considered unlikely, given the anticipated construction programme of 

BOWL, that the construction phase of the WDA will coincide. BOWL is anticipated to 

commence construction in April 2017  with final commissioning scheduled to complete 

in 2019. It is not anticiplated the construction programmes of the MORL EDA and the 

WDA will overlap. 

It is highlighted that the assessments for the MORL EDA identified that any effect 

regarding interaction during construction with offshore wind farms would have no 

significant effect. 

Effects on Oil Operations and Structures 

Currently the Beatrice Field and Jacky Platform border the WDA boundary. It is 

understood that a decommissioning programme will commence in 2017 with a view 

to full decommissiong of all oil and gas infrastructure by 2021. It is also understood that 

the associated well heads will be plugged and abandoned and the oil and gas 

pipeline will be plugged and left in situ. MORL will factor the in-situ infrastructure in the 

final layout design should foundation types such as piled jackets or monoplies be 

seclected ensuring no development will take place within the immediate vicinity of 

this infrastsructure. MORL will safely micro-site any wind farm infrastructure to avoid any 

potential effects.  

There are a number of plugged and abandoned well heads within the WDA. As with 

the infrastructure discussed above, depending on the foundation type selected, no 

development will take place in the immediate vicinity of the wells, with an anticipated 

micro-siting distance of up to 50 m. Any structures will be safely micro-sited to ensure 

all potential effects are avoided. 

Oil and gas licence blocks overlapping the WDA have been awarded to several 

operators (See Table 4.8-1 above). MORL will seek to engage with all liecence holders 

in order to understand their exploration plans. It is possible that licence holders may 

wish to undertake seismic surveys within their licence blocks.  

It is highlighted that the assessments for the MORL EDA identified that any construction 

effects regarding oil and gas operations and infrastructure would be of negligible 

magnitude and therefore minor significance. Since effects were considered significant 

within the MORL ES 2012 if they were above minor for this receptor, this was not 

considered to be a significant effect.  
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Effects on Subsea Cables and Pipelines 

At the time of the WDA construction phase it is anticipated that the BOWL export cable 

will be installed within the WDA site. MORL will enter into a proximity agreement with 

BOWL (or their OFTO as appropriate) in order to define required separation distances 

between MORL infrastructure and the BOWL export cable.  

It is anticipated that MORL’s inter-array cables will be required to cross the BOWL 

export cable. A crossing agreement will be required for this activity. 

It is highlighted that the assessments for the MORL EDA identified that, given no overlap 

with subsea cables and pipelines and no crossing of cables being required, no 

significant construction effects were predicted. It is anticipated that the receptor 

sensitivity will be higher within the WDA.  

Health and Safety Risk due to Unexploded Ordnance 

There is potential for UXO associated with historic military activity to be encountered 

on the seabed in the WDA. During construction, activites which have contact with the 

seabed, either directly (e.g. jack up vessel) or via the placement of material (e.g. 

foundations / scour protection), run the risk of disturbing UXO. This could potentially 

have damaging and dangerous effects to both employees and equipment.  

It is highlighted that the assessments for the MORL EDA considered that, as human life 

is potentially at risk, the receptor sensitivity was high. With a magnitude of medium the 

pre-mitigation effect on this receptor was considered of major significance. 

Commitment to a pre-construction UXO survey and the production of UXO safety 

plans reduced this effect to not significant. 

4.8.3.3 Potential Effects During the Operational Phase  

Effects on Other Offshore Wind Farms 

Activity associated with the operation of the WDA wind farm will be significantly 

reduced relative to the construction / decommissioning phases. There will be a 5 x  

rotor diameter separation distance between the WDA and BOWL sites. Maintenance 

vessels will require access to site during the operational phase.  

It is highlighted that activity associated with the operation of the EDA wind farms and 

BOWL in the assessments for the MORL EDA  identified that no significant effects are 

predicted due to the predetermined buffer between the sites and given that two 

maintenance events occurring concurrently in this area is considered extremely 

unlikely. 

Effects on Oil Operations and Structures 

As detailed above, the intentions of current oil and gas licence holders are unknown. 

Should licence holders seek to commence block exploration any seismic survey will be 

spatially restricted by the presence of turbines and inter-array cabling. 

It is anticipated that all decommissioning activity related to the existing Beatrice Oil 

Field and Jacky Platform will be completed when the WDA site is operational.  

It is highlighted that the assessments for the MORL EDA identified that any effect 

regarding oil operations would be of medium sensitivity and magnitude with a  

potential effect deemed of moderate significance. 
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Since effects were considered significant within the MORL ES 2012 if they were above 

minor for this receptor, it was considered to have the potential for a significant effect. 

In order to manage this risk MORL commited to ongoing consultation and co-

ordination with operators 

Health and Safety Risk due to Unexploded Ordnance 

The natural process of the sea i.e. tidal action, movement of sand waves, waves and 

bad weather all contribute to the movement of objects on the seabed. Human 

activities such as trawling will also contribute to the movement of objects. Therefore, 

there is a risk of UXO moving into the wind farm site. This will have implications for 

maintenance and repair activites of infrastructure.  

It is highlighted that the assessments for the MORL EDA identified that the effect will be 

limited as UXO will have been previously identified during pre-construction surveys. 

Therefore, no significant effects were predicted.  

4.8.3.4 Potential Effects During the Decommissioning Phase 

At this stage, decommissioning effects are envisaged to be similar to those described 

for the construction phase.  

4.8.3.5 Potential Effects Scoped Out 

Effects on Dredging and Disposal Activity 

Given the distance of the WDA from this activity it is not considered that there will be 

any effects upon dredging and disposal activity or marine disposal sites. Therefore 

MORL proposes that potential effects on dredging and disposal activity is scoped out.  

Effects on Telecommunications 

Given the assessment High Level Screening Assessment undertaken in 2009 for the 

MORL Zone (PagerPower, 2009) and the conclusion of the BBC Wind Farm Assessment 

tool for the MORL EDA, MORL proposes that potential effects on telecommunications 

are scoped out. 

4.8.4 Approach to EIA 

4.8.4.1 Construction Phase 

Potential Effect Effects on Other Offshore Wind Farms 

Study / Survey 

Proposed  

In order to determine the potential for effects, available information from the 

relevant offshore wind farm developments will be analysed. 

EIA Methodology The available project information will be used to determine the likelihood of 

conflicting construction operations and an assessment of risk due to the 

existence of additional infrastructure.  
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Potential Effect Effects on Oil Operations and Structures 

Study / Survey 

Proposed  

In order to determine the potential for effects available information from oil and 

gas licence owners will be utilised. Primary data will be available through 

ongoing consultation with all owners and operators.  

EIA Methodology The available project information will be used to determine the likelihood of 

conflicting construction / decommissioning operations and an interpretation of 

risk due to the existence of additional infrastructure and the potential for further 

exploration.  

 

Potential Effect Effects on Subsea Cables and Pipelines 

Study / Survey 

Proposed  

In order to determine the potential for effects available information from the 

relevant cable and pipeline owners will be utilised. Primary data will be 

available through ongoing consultation with all owners and operators. 

EIA Methodology The available information will be used to determine the likelihood of conflicting 

construction operations and an interpretation of risk due to the existence of 

additional infrastructure.  

 

Potential Effect Health and Safety Risk due to Unexploded Ordnance 

Study / Survey 

Proposed  

In order to determine the potential for effects desk based research will be 

undertaken to understand the past history of military activity on the site and the 

likelihood of the existence of UXO.  

EIA Methodology The available information will be used to determine the likelihood of UXO 

discoveries on-site and an interpretation of risk. MORL will commit to undertake 

a pre-construction UXO identification survey to reduce the risk of an 

unexpected discovery. 

4.8.4.2 Operation Phase 

Potential Effect Effects on Other Offshore Wind Farms 

Study / Survey 

Proposed  

See table above in 4.8.4.1 

EIA Methodology See table above in 4.8.4.1 

 

Potential Effect Effects on Oil Operations and Structures 

Study / Survey 

Proposed  

See table above in 4.8.4.1 

EIA Methodology See table above in 4.8.4.1 
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Potential Effect Health and Safety Risk due to Unexploded Ordnance 

Study / Survey 

Proposed  

See table above in 4.8.4.1 

EIA Methodology See table above in 4.8.4.1 

4.8.5 Cumulative and In-combination Effects 

There is foreseeable potential for the extent or magnitude of any effects identified in 

Section 4.8.3 above to be cumulatively increased by the simultaneous presence of 

other existing or proposed activities or developments. The extent to which these 

cumulative effects may arise will depend upon the design and extent of the 

infrastructure or the frequency and intensity of the activities. 

As discussed in Section 1.3.2.6 above, the method for cumulative impact assessment 

will be carried out in accordance with the methods outlined within the MFOWDG 

discussion document ‘Moray Firth Offshore Wind Developers Group Cumulative 

Impact Assessment Discussion Document’ (MORL, 2012) unless otherwise agreed with 

MS-LOT and appropriate stakeholders. This document has been included as Annex 1 

to this Scoping Report.  

4.8.6 Potential Mitigation Measures 

Mitigation measures proposed for the development area (if required) will be 

dependent upon the final design of the site and the potential effects as determined 

by the EIA studies. MORL are committed to standard industry measures and options 

will be discussed with the relevant authorities prior to ES submission. In line with the EDA 

it is anticipated that MORL will commit to a pre-construction UXO survey and 

production of UXO safety plans. MORL will also continue consultation with Oil and Gas 

operators and licence owners.  
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5 Structure of EIA 

The Environmental Statement is likely to presented in the following format: 

Volume 1 – Non-Technical Summary  

Volume 2 – Environmental Impact Assessment  

(Cumulative and in-combination impact assessments will be presented within each 

discipline section) 

Chapter 1 – Project Background 

(Introduction, Policy and Legislation Summary (a separate Planning Statement will 

accompany the applications setting out in detail a policy assessment of the proposed 

project), Approach to EIA (including Scoping Responses Gap Analysis) and 

Stakeholder Consultation  will be presented in this section).  

Chapter 2 – Project Details 

(Site Selection and Alternatives will be presented in this section together with the 

Project Description).  

Chapter 3 – Physical Environment 

3.1   Physical Processes - Bathymetry, Metocean, Geology Sedimentary Environment 

and Water Quality 

Chapter 4 – Biological Environment 

4.1   Designated Sites 

4.2   Benthic Ecology 

4.3   Fish and Shellfish Ecology 

4.4   Marine Mammals 

4.5   Ornithology 

Chapter 5 – Human Environment 

5.1  Commercial Fisheries 

5.2  Shipping and Navigation 

5.3  Military and Civil Aviation 

5.4  Seascape, Landscape and Visual Assessment 

5.5  Archaeology and Cultural Heritage 

5.6  Socio-economics 

5.7  Other Human Activities 

Chapter 6 –Summary 

6.1  Summary Chapter 

6.2  Habitats Regulations Appraisal (HRA) Summary (HRA information will be provided 

in a separate standalone HRA Report and a brief overview will be included within 

relevant discipline sections and summarised in this chapter). 
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Volume 3 – Figures 

Volume 4 – SLVIA Photomontages and Visualisations  

Volume 5 - Technical Appendices 

 

It is anticipated that each EIA discipline chapter will be structured accordingly: 

 Introduction – Introduces the topic under discussion and sets out the 

consultation carried out, the baseline and relevant legislation, policy and 

guidance; 

 Summary – Summary table of all impact assessment outputs; 

 Design Envelope parameters – Sets out the realistic worst case scenario in terms 

of the WDA parameters relevant to the EIA discipline being assessed; 

 EIA Methodology – Description of the impact assessment methodology utilised; 

 Impact Assessment – Assessment of the likely significant effects arising from the 

WDA; 

 Proposed Monitoring and Mitigation – Description of proposed mitigation 

measures during construction, operation and decommissioning phases, based 

upon likely significant effects; 

 Cumulative Impact Assessment – Assessment of the likely significant cumulative 

effects arising as a result of interactions between the WDA and other existing 

and reasonably foreseeable projects and activities; 

 Habitats Regulations Appraisal (HRA) – where impact assessment chapters 

consider the potential for effects on Natura 2000 sites, then a summary of the 

information to support an Appropriate Assessment is presented. The relevant 

disciplines to which HRA applies in this ES are Fish and Shellfish Ecology, Marine 

Mammals and Ornithology. As indicated by the ES structure above an HRA 

Summary chapter will also be produced, which gathers together the 

conclusions of all the chapters that have considered HRA; and 

 Whole Project Assessment – Assessment of the Project as a whole should the 

Wind Farm EIA be progressed ahead of the OFTO EIA. 
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6 Summary 

Table 6.1-1 below provides a high level summary of the potential effects identified for 

all physical, biological and human environment receptors. The purpose of this 

summary table is to indicate where MORL believe the key issues in the WDA have 

potential to exist based on current knowledge of the site and outcomes of the MORL 

EDA EIA. In addition, the table highlights areas where potential effects have been 

scoped out or it is believed there will be no effect. The following categories have been 

used: 

- Potentially significant effects identified (pre-mitigation). Parameter to be included in the 

EIA. 

0 No potential effect. 

N/A Effect scoped out of EIA. 

+ Potentially significant positive effects identified. Parameter to be included in the EIA. 

 

Table 6.1-1 Summary of Potential Effects 

Potential Effect Construction Operation Decommissioning 

Physical Processes 

Increase in suspended sediment 

concentrations as a result of 

foundation installation activities 

- 0 - 

Accumulation of sediment and 

change of sediment type at the 

seabed as a result of foundation 

installation activities 

- 0 - 

Increase in suspended sediment 

concentratations as a result of inter-

array cable installation 

- 0 0 

Indentations left on the seabed by 

jack-up vessels and large anchors 

- - - 

Changes to the tidal regime due to the 

presence of turbine foundations 

0 - 0 

Changes to the wave regime due to 

the presence of turbine foundations 

0 - 0 

Changes to the sediment transport 

regime and geomorphology due to 

the presence of the turbine 

foudnations 

0 - 0 

Scour effects due to the presence of 

the turbine foundations 

0 - 0 
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Potential Effect Construction Operation Decommissioning 

Scour effects due to the exposure of 

inter-array cables and cable 

protection measures 

0 - 0 

Air Quality 

No potential effects identified, 

receptor scoped out of further 

assessment 

N/A N/A N/A 

Airborne Noise 

No potential effects identified, 

receptor scoped out of further 

assessment 

N/A N/A N/A 

Designated Sites 

Potential effect addressed in Benthic 

Ecology, Fish and Shellfish Ecology, 

Marine Mammals and Ornithology 

N/A N/A N/A 

Benthic Ecology 

Temporary Direct Seabed Disturbances - - - 

Temporary Indirect (Sediment) 

Disturbances 

- 0 - 

Seabed Deposition of Sediment Arisings 

from Drilling of Jacket Piles and Dredge 

Material from Seabed Preparation 

- 0 0 

Seabed Contamination as a Result of 

Accidental Spillage of Chemicals 

- - - 

Net Reduction of Area of Seabed 

Habitat 

0 - 0 

Habitat and Associated Community 

Change 

0 - 0 

Effects on Physical Processes and 

Related Biological Changes 

0 - 0 

Fish and Shellfish Ecology 

Temporary disturbance to the seabed 

(including smothering) 

- 0 - 

Underwater noise from piling activity - 0 - 

Loss/ damage/ change of habitat - - - 

Introduction of new habitats / habitat 

creation 

0 - / + 0 
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Potential Effect Construction Operation Decommissioning 

Electromagnetic Fields 0 - 0 

Operational noise 0 - 0 

Changes to fishing activity 0 - 0 

Marine Mammals 

Hearing Damage - 0 - 

Disturbance / Displacement - 0 - 

Collision risk from vessels - - - 

Reduction in Prey Availability - - - 

Reduction in Foraging Ability - 0 - 

Toxic Contamination (Scoped Out) N/A N/A N/A 

Long Term Avoidance as a result of 

Operational Noise (Scoped Out) 

N/A N/A N/A 

Stranding Due to Electromagnetic 

Fields (Scoped Out) 

N/A N/A N/A 

Ornithology 

Disturbance - 0 - 

Disturbance / Displacement 0 - 0 

Collision Risk 0 - 0 

Barrier Effects 0 - 0 

Commercial Fisheries 

Adverse effects to commercial fish and 

shellfish populations (indirect effect 

upon commercial fishing activities) 

- - - 

Adverse effects on recreational fish 

populations (indirect effect upon 

recreational activities) 

- - - 

Temporary or complete loss or 

restricted access to traditional fishing 

grounds 

- - - 

Safety issues for fishing vessels - - - 

Increased steaming times to fishing 

grounds 

- 0 - 
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Potential Effect Construction Operation Decommissioning 

Displacement of fishing vessels into 

other areas 

- - - 

Interference with fishing activities - - - 

Obstacles on the seabed post 

construction 

0 - - 

Shipping and Navigation 

Disruption to commercial shipping - - - 

Disruption to fishing vessels - - - 

Disruption to recreation vessels - - - 

Disruption to SAR operations - - - 

Disruption to SAR helicopter operations - - 0 

Radar interference on marine 

equipment 

0 - 0 

Aviation 

Degradation of NERL Allanshill Primary 

Surveillance Radar 

0 - 0 

Degradation of RAF Lossiemouth 

Primary Surveillance Radar 

0 - 0 

Degradation of ASACS Buchan ADR 

(Scoped Out) 

N/A N/A N/A 

Effects on operations at Wick Airport  0 - 0 

Effects on operation of HMR X-Ray 0 - 0 

Effects on operations at offshore 

installations 

0 - 0 

Increase in minimum safe altitude 0 - 0 

Seascape Landscape and Visual Impact Assessment 

Change in seascape character - - - 

Change in visual resource - - - 

Archaeology and Cultural Heritage 

Contamination, damage or loss of 

archaeological remains in or on the 

seabed 

- 0 - 
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Potential Effect Construction Operation Decommissioning 

De-stabilisation of sites through 

changed sedimentary regimes 

- 0 - 

Indirect effect due to changes to the 

setting of designated cultural heritage 

receptors 

- - - 

Other Human Activities 

Effects on Other Offshore Wind Farms - - - 

Effects on Oil Operations and Structures - - - 

Effects on Subsea Cables and Pipelines - 0 - 

Effect on Dredging and Disposal 

Activity (Scoped Out) 

N/A N/A N/A 

Health and Safety Risk due to 

Unexploded Ordnance 

- - - 

Effect on Tele-communications 

(Scoped Out) 

N/A N/A N/A 

Socio-economics 

Employment + + + 

Gross Value Added + + + 

Tourism (Scoped Out) N/A N/A N/A 

Surfing, Sea-Kayaking and Walking 

(Scoped Out) 

N/A N/A N/A 
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Annex 1 - Moray Firth Offshore Wind Developers Group Cumulative Impacts 

Assessment Discussion Document 
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Table 2.6.1   Activities to be Taken Into Account in Cumulative Impact Assessment

Developments and Activities to be included in Cumulative Impact Assessment 
 

Developments and Activities 

ReceptorOther  offshore 
wind farms 

Subsea
Cables

Pentland Firth 
Marine Energy 

Military 
Activities

(excl 
Aviation)

Shipping
Civil and 
Military 
Aviation

Commercial 
Fisheries 

Marine and Port 
Development 

Dredging and 
Sea Disposal 

Oil and Gas 
Development 

Onshore
wind
farms

Physical 
Processes and 
Geomorphology 

       Within 8 km of 
site or cable route 
(i.e. <1 tidal 
excursion) 

Within 8 km of 
site or cable route 
(i.e. <1 tidal 
excursion) 

Should consider 
new infrastructure if 
planned (if none 
scope out). 
Contaminants may 
also need to be 
considered. 

 

Benthic Ecology Unlikely to be 
necessary given 
species found at 
BOWL and 
MORL  sites 

 Unlikely to be 
necessary given 
species found at 
BOWL and 
MORL sites 

    Within 8 km of 
site or cable route 
(i.e. <1 tidal 
excursion) 
 

Within 8 km of 
site or cable route 
(i.e. <1 tidal 
excursion) 
 

  

Fish and Shellfish 
Ecology

Depending on 
species under 
consideration 

 Depending on 
Species under 
consideration 

    Area depending 
on species and 
specific location 
of the 
development 

Moray Firth Area   

Marine Mammals        Study area 
dependent on 
species and will 
reflect species 
mobility 

Study area 
dependent on 
species and will 
reflect species 
mobility 
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Developments and Activities 

ReceptorOther  offshore 
wind farms 

Subsea
Cables

Pentland Firth 
Marine Energy 

Military 
Activities

(excl 
Aviation)

Shipping
Civil and 
Military 
Aviation

Commercial 
Fisheries 

Marine and Port 
Development 

Dredging and 
Sea Disposal 

Oil and Gas 
Development 

Onshore
wind
farms

OrnithologyDepending on 
species under 
consideration 

 Depending on 
Species under 
consideration 

    Area depending 
on species and 
specific location 
of the 
development 

Area depending 
on species and 
specific location 
of the 
development 

Consider new 
infrastructure if any 
is planned 

 

Seascape, 
landscape and 
visual character 

           

Marine 
Archaeology and 
Cultural Heritage 

           

Aviation and MOD 
Including Radar  

           

Shipping and 
Navigation 

           

Commercial 
Fisheries 

Limited to 
specific fisheries 
and operational 
range of vessels 

 Limited to 
specific fisheries 
and operational 
range of vessels 

     Extent of study 
area dependent 
upon location of 
sites relative to 
fishing grounds 

  

Underwater Noise            

Socio-economics        
 

    

Oil and Gas 
infrastructure,  
sub sea cables  

           

Onshore traffic 
and Transport 
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Do you have any comments on Table 2.6.1? 
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 b
ein

g 
sim

ult
an

eo
us

ly 
dis

tur
be

d; 
tem

po
ra

l 
cu

mu
lat

ive
 e

ffe
cts

 c
ou

ld 
oc

cu
r 

wi
th 

the
 c

on
str

uc
tio

n 
of 

dif
fer

en
t 

de
ve

lop
me

nts
 ta

kin
g 

pla
ce

 in
 s

uc
ce

ss
ive

 y
ea

rs,
 o

n 
the

 b
as

is 
of 

the
 c

on
tin

uo
us

 e
xte

nt 
of 

tim
e 

tha
t fi

sh
 an

d s
he

llfi
sh

 sp
ec

ies
 ar

e b
ein

g d
ist

ur
be

d. 
 

Th
e b

as
is 

of 
the

 as
se

ss
me

nt 
pr

oc
es

s i
s a

nti
cip

ate
d t

o i
nc

lud
e t

he
 fo

llo
wi

ng
: 

 
Ide

nti
fic

ati
on

 o
f a

cti
vit

ies
 / 

de
ve

lop
me

nts
 p

ote
nti

all
y 

re
su

ltin
g 

in 
a 

cu
mu

lat
ive

 e
ffe

ct 
up

on
 ea

ch
 re

ce
pto

r; 
Ide

nti
fic

ati
on

 o
f t

he
 a

sp
ec

ts 
of 

ea
ch

 a
cti

vit
y/d

ev
elo

pm
en

t t
ha

t m
ay

 re
su

lt 
in 

an
 e

ffe
ct 

(e
.g.

 u
nd

er
wa

ter
 n

ois
e)

 u
po

n 
ea

ch
 re

ce
pto

r (
e.g

. m
igr

ato
ry 

sp
ec

ies
, s

pa
wn

ing
 h

er
rin

g, 
etc

); 
De

fin
itio

n 
of 

the
 e

xte
ns

ion
 o

f c
um

ula
tiv

e 
im

pa
ct 

stu
dy

 a
re

as
 fo

r 
ea

ch
 e

ffe
ct 

on
 a

 
re

ce
pto

r s
pe

cif
ic 

ba
sis

; a
nd

 
Re

vie
w 

of 
sit

e 
sp

ec
ific

 a
nd

 c
um

ula
tiv

e 
im

pa
ct 

as
se

ss
me

nt 
is 

un
de

rta
ke

n 
for

 e
ac

h 
ac

tiv
ity

 / d
ev

elo
pm

en
t, w

he
re

 av
ail

ab
le.

 
 Th

e 
de

ve
lop

me
nts

 to
 b

e 
co

ns
ide

re
d 

in 
the

 c
um

ula
tiv

e 
im

pa
ct 

as
se

ss
me

nt 
ar

e 
ex

pe
cte

d 
to 

be
 

as
 fo

llo
ws

: 
 

BO
W

L g
en

er
ati

ng
 st

ati
on

; 
MO

RL
 E

as
ter

n D
ev

elo
pm

en
t a

re
a; 

MO
RL

 W
es

ter
n D

ev
elo

pm
en

t a
re

a; 
BO

W
L O

FT
O 

ca
ble

; 
MO

RL
 O

FT
O 

ca
ble

; 
Pr

op
os

ed
 S

HE
TL

 ca
ble

; 
Pr

op
os

ed
 S

HE
TL

 of
fsh

or
e h

ub
; 

An
y r

ele
va

nt 
po

rt 
an

d h
ar

bo
ur

 de
ve

lop
me

nts
 in

 th
e M

or
ay

 F
irth

; 
Re

lev
an

t o
il a

nd
 ga

s a
cti

vit
ies

; 
Dr

ed
gin

g a
nd

 se
a d

isp
os

al 
in 

the
 M

or
ay

 F
irth

; 
Co

mm
er

cia
l fi

sh
er

ies
; 

Ma
rin

e e
ne

rg
y d

ev
elo

pm
en

t in
 th

e P
en

tla
nd

 F
irth

 an
d O

rkn
ey

 w
ate

rs;
 an

d 
Re

lev
an

t m
ilit

ar
y a

cti
vit

ies
. 

 
4.4

.10
Da

ta
 A

na
lys

is 
an

d 
St

an
da

rd
ise

d 
As

se
ss

m
en

t o
f E

ffe
ct

s i
n 

EI
A 

Fo
r t

he
 po

ten
tia

l c
um

ula
tiv

e e
ffe

cts
 be

 ad
dr

es
se

d a
nd

 as
se

ss
ed

 it 
wi

ll b
e r

eq
uir

ed
 th

at 
sta

nd
ar

d 
pr

oc
ed

ur
es

 o
n 

inf
or

ma
tio

n 
ga

the
rin

g, 
da

ta 
an

aly
sis

 (
e.g

. 
no

ise
 m

od
ell

ing
) 

an
d 

su
rve

y 
me

tho
do

log
ies

 (e
.g.

 ge
ar

 us
ed

) b
e i

mp
lem

en
ted

 by
 th

e d
ev

elo
pe

rs.
 

 Si
te 

sp
ec

ific
 im

pa
ct 

as
se

ss
me

nts
 c

ar
rie

d 
ou

t f
or

 B
OW

L 
an

d 
MO

RL
 w

ill,
 w

he
re

 p
os

sib
le,

 b
e 

int
eg

ra
ted

 to
 fa

cil
ita

te 
the

 a
ss

es
sm

en
t o

f c
um

ula
tiv

e 
eff

ec
ts 

by
 e

ac
h 

de
ve

lop
er

. I
n 

or
de

r t
o 

en
ab

le 
thi

s, 
MO

RL
 an

d B
OW

L w
ill 

be
 re

qu
ire

d t
o d

o t
he

 fo
llo

wi
ng

: 
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Ta
ke

 a
 co

mm
on

, s
tan

da
rd

ise
d 

ap
pr

oa
ch

 to
 a

ss
es

sin
g 

the
 e

ffe
cts

 o
f t

he
 p

ro
jec

ts 
in 

the
 

EI
A;

 an
d 

Sh
ar

e p
ro

jec
t in

for
ma

tio
n a

nd
 pr

og
ra

mm
es

 as
 su

ch
 in

for
ma

tio
n b

ec
om

es
 av

ail
ab

le.
 

 
Do

 yo
u h

av
e a

ny
 co

mm
en

ts 
on

 th
e p

ro
po

se
d a

ss
es

sm
en

t m
eth

od
olo

gy
?  

 
 4.4

.11
Pr

es
en

ta
tio

n 
of

 R
es

ul
ts

 
 Th

e 
pr

es
en

tat
ion

 o
f f

ind
ing

s w
ill 

be
 st

an
da

rd
ise

d 
for

 th
e 

MO
RL

 a
nd

 B
OW

L 
pr

oje
cts

 in
 o

rd
er

 to
 

fac
ilit

ate
 a

ss
es

sm
en

t 
of 

cu
mu

lat
ive

 e
ffe

cts
. 

Cu
mu

lat
ive

 e
ffe

cts
 w

ill 
be

 c
on

sid
er

ed
 u

sin
g 

sta
nd

ar
dis

ed
 im

pa
ct 

as
se

ss
me

nt 
cri

ter
ia,

 w
hic

h w
ill 

be
 ag

re
ed

 by
 th

e M
OR

L a
nd

 B
OW

L p
ro

jec
t 

tea
ms

, a
nd

 in
 co

ns
ult

ati
on

 w
ith

 M
ar

ine
 S

co
tla

nd
.  

 
4.5

Ma
rin

e M
am

m
als

 

4.5
.1

Sp
ec

ial
ist

 A
dv

iso
r 

 BO
W

L 
an

d 
MO

RL
 a

re
 w

or
kin

g 
clo

se
ly 

wi
th 

ea
ch

 o
the

r a
nd

 s
pe

cia
lis

t g
ro

up
s 

su
ch

 a
s 

the
 

Un
ive

rsi
ty 

of 
Ab

er
de

en
 (L

igh
tho

us
e 

Fie
ld 

St
ati

on
) a

nd
 S

MR
U,

 in
 o

rd
er

 to
 e

ns
ur

e 
a 

co
ns

ist
en

t 
ap

pr
oa

ch
 to

 th
e 

im
pa

ct 
as

se
ss

me
nts

 fo
r m

ar
ine

 m
am

ma
ls.

 B
OW

L 
an

d 
MO

RL
 a

re
 w

or
kin

g 
wi

th 
Un

ive
rsi

ty 
of 

Ab
er

de
en

 a
nd

 S
MR

U 
Ltd

 o
n 

wi
de

r r
es

ea
rch

 in
 th

e 
Mo

ra
y F

irth
 in

 o
rd

er
 to

 fil
l d

ata
 

ga
ps

.  T
he

 de
tai

ls 
of 

thi
s w

or
k a

re
 de

sc
rib

ed
 be

low
 in

 S
ec

tio
n 4

.5.
8. 

 
 Na

tur
al 

Po
we

r h
as

 b
ee

n 
co

mm
iss

ion
ed

 b
y M

OR
L 

to 
wo

rk 
wi

th 
the

 U
niv

er
sit

y o
f A

be
rd

ee
n 

an
d 

SM
RU

 L
td 

in 
as

se
ss

ing
 th

e 
im

pa
ct 

of 
the

 p
ro

po
se

d 
de

ve
lop

me
nt 

at 
the

 M
OR

L 
Ro

un
d 

3 
Zo

ne
 

on
 m

ar
ine

 m
am

ma
ls,

 a
nd

 to
 p

ro
du

ce
 th

e 
ma

rin
e 

ma
mm

al 
ch

ap
ter
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f t

he
ir 

EI
A.

 B
OW

L 
is 

ye
t t

o 
ap

po
int

 a 
co

ns
ult

an
t fo

r t
his

 ro
le.

  
 Lia

iso
n 

wi
th 

tho
se

 g
ro

up
s 

ca
rry

ing
 o

ut 
as

se
ss

me
nts

 a
t n

eig
hb

ou
rin

g 
sit

es
, e

.g.
 th

e 
FT

OW
DG

 
an

d 
the

 w
av

e 
an

d 
tid

al 
de

ve
lop

er
s 

wi
thi

n 
the

 P
en

tla
nd

 F
irth

 a
nd

 O
rkn

ey
 w

ate
rs 

wi
ll 

als
o 

be
 

cru
cia

l. 
 

4.5
.2

Gu
id

an
ce

 D
oc

um
en

ts
 

 Th
e 

me
tho

ds
 o

utl
ine

d 
by

 K
ing

 e
t a

l., 
(2

00
9)

 (1
)  f

or
 c

um
ula

tiv
e 

im
pa

ct 
as

se
ss

me
nt 

on
 b

ird
s 

ar
e 

of 
ge

ne
ra

l u
se

 fo
r c

um
ula

tiv
e 

im
pa

ct 
as

se
ss

me
nt 

as
 a

re
 th

e 
IE

EM
 g

uid
eli

ne
s (2

) . 
 M

FO
W

DG
 

ar
e 

als
o 

aw
ar

e 
tha

t M
ar

ine
 S

co
tla

nd
 is

 c
ur

re
ntl

y 
dr

aft
ing

 g
uid

an
ce

 o
n 

Eu
ro

pe
an

 P
ro

tec
ted

 
Sp

ec
ies

 w
ith

in 
Sc

ott
ish

 T
er

rito
ria

l W
ate

rs 
wi

th 
inp

ut 
fro

m 
SN

H.
  S

im
ila

rly
, J

NC
C 

ar
e 

cu
rre

ntl
y 

pr
ep

ar
ing

 g
uid

an
ce

 a
pp

lic
ab

le 
to 

Ro
un

d 
3 

Zo
ne

s (3
) .  

Al
l fo

ur
 g

uid
an

ce
 d

oc
um

en
ts 

wi
ll b

e 
us

ed
 

as
 ap

pr
op

ria
te.

 
  (1

)K
ing

, S
., M

ac
lea

n, 
I.M

.D
., N

or
ma

n, 
T.

 an
d P

rio
r, 

A.
 20

09
. D

ev
elo

pin
g g

uid
an

ce
 on

 or
nit

ho
log

ica
l c

um
ula

tiv
e i

mp
ac

t a
ss

es
sm

en
t fo

r o
ffs

ho
re

 w
ind

 fa
rm

 
de

ve
lop

er
s. 

CO
W

RI
E.
 

(2
)G

uid
eli

ne
s f

or
 ec

olo
gic

al 
im

pa
ct 

as
se

ss
me

nt 
in 

Br
ita

in 
an

d I
re

lan
d. 

Ma
rin

e a
nd

 co
as

tal
. IE

EM
 20

10
.  

(3
)T

he
 pr

ote
cti

on
 of

 m
ar

ine
 E

ur
op

ea
n P

ro
tec

ted
 S

pe
cie

s f
ro

m 
inj

ur
y a

nd
 di

stu
rb

an
ce

: G
uid

an
ce

 fo
r t

he
 m

ar
ine

 ar
ea

 in
 E

ng
lan

d a
nd

 W
ale

s a
nd

 th
e U

K 
off

sh
or

e 
ma

rin
e a

re
a. 

DR
AF

T 
re

po
rt 

by
 th

e J
oin

t N
atu

re
 C

on
se

rva
tio

n C
om

mi
tte

e, 
Na

tur
al 

En
gla

nd
 an

d C
ou

ntr
ys

ide
 C

ou
nc

il f
or

 W
ale

s. 
Oc

tob
er

 20
10

. 
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4.5
.3

De
sig

na
te

d 
Si

te
s R

ele
va

nt
 to

 C
um

ul
at

ive
 Im

pa
ct

 A
ss

es
sm

en
t 

 As
 d

es
cri

be
d 

in 
se

cti
on

 4
.1 

ab
ov

e, 
the

 d
ev

elo
pm

en
t o

f t
he

 M
OR

L 
an

d 
BO

W
L 

sit
es

 h
av

e 
the

 
po

ten
tia

l t
o 

cu
mu

lat
ive

ly 
im

pa
ct 

up
on

 th
e 

int
eg

rit
y 

an
d 

co
ns

er
va

tio
n 

ob
jec

tiv
es

 o
f t

wo
 S

pe
cia

l 
Ar

ea
s o

f C
on

se
rva

tio
n. 

 D
eta

ils
 of

 th
es

e N
atu

ra
 20

00
 si

tes
 ar

e p
ro

vid
ed

 be
low

 in
 T

ab
le 

4.5
.1.

 
 Ta

bl
e 4

.5.
1  

De
sig

na
te

d 
Si

te
s R

ele
va

nt
 to

 M
ar

in
e M

am
m

al 
Cu

m
ul

at
ive

 A
ss

es
sm

en
t 

 
SA

C 
Qu

ali
fy

in
g 

Sp
ec

ies
 R

ele
va

nt
 to

 th
e A

ss
es

sm
en

t 
Inn

er
 M

or
ay

 F
irth

 
Bo

ttle
no

se
 do

lph
in 

Do
rn

oc
h F

irth
 an

d M
or

ric
h M

or
e 

Co
mm

on
/ha

rb
ou

r s
ea

l a
nd

 ot
ter

 
 Un

de
r t

he
 E

ur
op

ea
n 

Ha
bit

ats
 D

ire
cti

ve
, a

ny
 ‘p

lan
 o

r p
ro

jec
t’ t

ha
t h

as
 th

e 
po

ten
tia

l to
 a

dv
er

se
ly 

aff
ec

t t
he

 c
on

se
rva

tio
n 

ob
jec

tiv
es

 o
f a

 N
atu

ra
 2

00
0 

sit
e 

wi
ll 

be
 s

ub
jec

t t
o 

an
 A

pp
ro

pr
iat

e 
As

se
ss

me
nt 

tha
t is

 ca
rri

ed
 o

ut 
by

 th
e 

Co
mp

ete
nt 

Au
tho

rity
 (i

n 
thi

s c
as

e 
Ma

rin
e 

Sc
otl

an
d)

. B
oth

 
MO

RL
 a

nd
 B

OW
L 

ar
e 

co
lle

cti
ng

 b
as

eli
ne

 d
ata

 to
 in

for
m 

an
 A

pp
ro

pr
iat

e 
As

se
ss

me
nt 

up
on

 
bo

ttle
no

se
 do

lph
in 

an
d c

om
mo

n /
 ha

rb
ou

r s
ea

l a
s p

ar
t o

f th
e c

um
ula

tiv
e i

mp
ac

t a
ss

es
sm

en
t. 

 4.5
.4

Ba
se

lin
e

 Th
e 

Mo
ra

y 
Fir

th 
is 

ho
me

 to
 tw

o 
re

sid
en

t c
eta

ce
an

 s
pe

cie
s 

(h
ar

bo
ur

 p
or

po
ise

 a
nd

 b
ott

len
os

e 
do

lph
in)

, o
ne

 s
pe

cie
s 

wh
ich

 is
 s

ea
so

na
lly

 a
bu

nd
an

t (
mi

nk
e 

wh
ale

), 
an

d 
a 

fur
the

r t
en

 o
r s

o 
sp

ec
ies

 w
hic

h 
oc

cu
r o

n 
a 

les
s 

pr
ed

ict
ab

le 
ba

sis
 (1

) . 
 O

f t
he

se
 te

n 
sp

ec
ies

, s
om

e 
(co

mm
on

 
do

lph
in,

 w
hit

e-
be

ak
ed

 d
olp

hin
, R

iss
o’s

 d
olp

hin
) a

re
 si

gh
ted

 in
 th

e 
Mo

ra
y F

irth
 m

or
e 

oft
en

 th
an

 
oth

er
s 

(w
hit

e-
sid

ed
 d

olp
hin

, k
ille

r w
ha

le,
 lo

ng
-fin

ne
d 

pil
ot 

wh
ale

, h
um

pb
ac

k 
wh

ale
, f

in 
wh

ale
, 

sp
er

m 
wh

ale
, n

or
the

rn
 b

ott
len

os
e 

wh
ale

). 
As

 d
eta

ile
d 

ab
ov

e, 
the

 In
ne

r M
or

ay
 F

irth
 h

as
 b

ee
n 

de
sig

na
ted

 a
s 

an
 S

AC
 fo

r 
bo

ttle
no

se
 d

olp
hin

s. 
 G

en
er

ali
sa

tio
ns

 c
an

 b
e 

ma
de

 a
bo

ut 
the

 
dis

trib
uti

on
 pa

tte
rn

s o
f th

e t
hr

ee
 ke

y c
eta

ce
an

 sp
ec

ies
: 

 
Ha

rb
ou

r 
po

rp
ois

es
 a

re
 t

he
 m

os
t 

co
mm

on
ly 

en
co

un
ter

ed
 s

pe
cie

s, 
be

ing
 s

ee
n 

thr
ou

gh
ou

t in
sh

or
e a

nd
 of

fsh
or

e w
ate

rs 
of 

the
 M

or
ay

 F
irth

; 
Mi

nk
e 

wh
ale

s 
ar

e 
the

 s
ec

on
d 

mo
st 

co
mm

on
ly 

sig
hte

d 
sp

ec
ies

 in
 o

ffs
ho

re
 w

ate
rs,

 
alt

ho
ug

h t
he

re
 is

 so
me

 ev
ide

nc
e t

ha
t th

is 
ma

y b
e a

 re
lat

ive
ly 

re
ce

nt 
sit

ua
tio

n; 
an

d 
Al

mo
st 

all
 b

ott
len

os
e 

do
lph

in 
sig

hti
ng

s o
cc

ur
 w

ith
in 

15
 km

 o
f t

he
 co

as
t w

ith
in 

the
 In

ne
r 

Mo
ra

y 
Fir

th 
SA

C 
or

 in
 th

e 
co

as
tal

 s
trip

 a
lon

g 
the

 s
ou

the
rn

 M
or

ay
 F

irth
 c

oa
st.

 M
os

t 
sig

hti
ng

s o
f d

olp
hin

s i
n t

he
 of

fsh
or

e w
ate

rs 
of 

the
 ou

ter
 M

or
ay

 F
irth

 ar
e c

om
mo

n, 
wh

ite
-

be
ak

ed
 or

 R
iss

o’s
 do

lph
ins

. 
 Tw

o 
pin

nip
ed

 sp
ec

ies
 a

re
 re

sid
en

t in
 th

e 
Mo

ra
y F

irth
 (g

re
y a

nd
 co

mm
on

/ha
rb

ou
r s

ea
ls)

.  
Gr

ey
 

se
als

 h
au

l o
ut 

at 
int

er
tid

al 
sit

es
 b

etw
ee

n 
for

ag
ing

 tr
ips

 a
nd

 b
re

ed
 o

n 
be

ac
he

s 
(o

r i
n 

ca
ve

s) 
ab

ov
e 

the
 h

igh
 w

ate
r m

ar
k a

lon
g 

the
 H

elm
sd

ale
 c

oa
stl

ine
 in

 a
utu

mn
.  

Co
mm

on
/ha

rb
ou

r s
ea

ls 
us

e 
int

er
tid

al 
ha

ul 
ou

t s
ite

s 
to 

re
st 

be
tw

ee
n 

for
ag

ing
 tr

ips
, b

re
ed

 (
Ju

ne
 / 
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ct 
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re
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nti
al 

inf
lue

nc
e u

po
n t

he
 re

sid
ua

l e
ffe

cts
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 c
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 d
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 o
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pla
nn

ing
 an

d l
eg

isl
ati

on
 in

 ad
dit

ion
 to

 de
ve

lop
me
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e c
on
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 d
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l e
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l e
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 b
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a c
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l e
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f d
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e e
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 d
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 o
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at
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 p
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 o
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e d
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 m
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te 
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 c
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 b
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f c
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d t
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 p
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e p
ro

jec
t in

for
ma

tio
n a

nd
 pr

og
ra

mm
es

 as
 su

ch
 in

for
ma

tio
n b

ec
om

es
 av

ail
ab

le.
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e p
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t m
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f f
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 C
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 c

on
sid
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g 
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ed
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pa
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L p

ro
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tea
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 c
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 D
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um
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 Th
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un
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e o
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re
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f d
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 d
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 C
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 p
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s f
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W
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 d
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ra
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r 
no

ise
. S

ub
ac
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efe
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bli
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., 
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cle
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.D
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d 
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, A
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) D
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pin
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ho
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pa
ct 
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ho
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ve
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W
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 b
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fis
h 
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d 

ma
rin

e 
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 m
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d b
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co
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h 
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ld 
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of 
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e 
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 f
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re
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w 
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ta 
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 b
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gr
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y 
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t m
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 d
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 d

oe
s 

no
t 
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ica
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a 
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se

lin
e 

no
ise

 le
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l f
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 M
or

ay
 F

irth
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eg
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nif
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of 
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llu
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ate
d 

in 
Bo

x 4
.12
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s s
uc

h, 
a 
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se

lin
e 

no
ise
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rve
y i
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ot 
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re

d n
ec

es
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ry 
ho
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ve

r t
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nfi
rm
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or
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m
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lev
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e 
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r b
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 c
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 c
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t c
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 c
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 m
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 d
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 d
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r d
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e c
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ns

ide
rin
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 d
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l c
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ms
 o

f 
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 p
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 o
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 b
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 c
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e c
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 c
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e f
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ts 

on
 th

e p
ro

po
se

d s
tud

y a
re

a?
   

 4.1
2.7

Da
ta

 G
at

he
rin

g 
 As

 p
ar

t o
f t

he
 w

ide
r E

IA
 p

ro
ce

ss
, S

ub
ac

ou
ste

ch
 E

nv
iro

nm
en

tal
 is

 c
ar

ryi
ng

 o
ut 

a 
de

sk
-b

as
ed

 
re

vie
w 

of 
all

 p
ub

lic
all

y 
av

ail
ab

le 
inf

or
ma

tio
n 

an
d 

als
o 

da
ta 

he
ld 

on
 it

s 
ow

n 
int

er
na

l d
ata

ba
se

.  
Th

is 
wo

rk 
is 

on
go

ing
, h

ow
ev

er
, d

ata
 o

n 
the

 b
as

eli
ne

 n
ois

e 
lev

els
 a

s 
de

sc
rib

ed
 a

bo
ve

, a
re

 
av

ail
ab

le.
  

 So
ur

ce
 le

ve
l, f

re
qu

en
cy

 ra
ng

e 
an

d 
tra

ns
mi

ss
ion

 lo
ss

 d
ata

 a
re

 a
lso

 a
va

ila
ble

 o
n 

a 
wi

de
 ra

ng
e 

of 
wi

nd
 fa

rm
 re

lat
ed

 u
nd

er
wa

ter
 n

ois
e 

so
ur

ce
s 

so
 it

 is
 p

ro
po

se
d 

tha
t a

ll 
da

ta 
re

qu
ire

d 
for

 th
e 

as
se

ss
me

nt 
ca

n b
e g

ath
er

ed
 by

 de
sk

 ba
se

d s
tud

ies
. 

 Of
 p

rin
cip

al 
im

po
rta

nc
e 

to 
the

 u
nd

er
wa

ter
 n

ois
e 

stu
dy

 w
ill 

be
 th

e 
so

ur
ce

 le
ve

l o
f t

he
 im

pa
ct 

pil
ing

 op
er

ati
on

s a
s t

his
 w

ill 
be

 th
e p

rin
cip

al 
so

ur
ce

 of
 di

stu
rb

an
ce

.  T
his

 in
for

ma
tio

n w
ill 

als
o b

e 
ga

the
re

d 
fro

m 
a 

de
sk

-b
as

ed
 e

xe
rci

se
 a

nd
 w

ill 
pr

ed
om

ina
ntl

y 
be

 b
as

ed
 o

n 
the

 in
for

ma
tio

n 
co

nta
ine

d 
on

 t
he

 S
ub

ac
ou

ste
ch

 E
nv

iro
nm

en
tal

 in
ter

na
l d

ata
ba

se
 o

f 
re

co
rd

ing
s. 

 T
his

 is
 

pr
ob

ab
ly 

the
 la

rg
es

t d
ata

ba
se

 o
f b

ro
ad

ba
nd

 u
nd

er
wa

ter
 n

ois
e 

re
co

rd
ing

s i
n 

the
 w

or
ld 

an
d 

it i
s 

the
re

for
e c

on
sid

er
ed

 to
 be

 th
e b

es
t a

va
ila

ble
 re

so
ur

ce
 fo

r t
his

 pr
oje

ct.
 

 Ar
e y

ou
 aw

ar
e o

f a
ny

 ad
dit

ion
al 

da
ta 

so
ur

ce
s t

ha
t s

ho
uld

 be
 co

ns
ide

re
d i

n t
he

 as
se

ss
me

nt?
 

  



93

4.1
2.8

As
se

ss
m

en
t M

et
ho

do
lo

gy
 

 Th
e 

as
se

ss
me

nt 
me

tho
do

log
y 

for
 th

e 
cu

mu
lat

ive
 im

pa
ct 

as
se

ss
me

nt 
wi

ll 
be

 b
as

ed
 o

n 
the

 
mo

de
llin

g a
nd

 an
aly

sis
 pr

oc
ed

ur
es

 th
at 

wi
ll b

e 
us

ed
 in

 th
e b

ro
ad

er
 E

IA
 pr

oc
es

s. 
 T

he
 pr

op
os

ed
 

un
de

rw
ate

r n
ois

e 
mo

de
llin

g 
me

tho
do

log
y 

is 
pr

es
en

ted
 in

 A
nn

ex
 D

.  
Th

is 
wi

ll 
be

 b
as

ed
 o

n 
a 

nu
mb

er
 of

 ke
y p

ro
ce

ss
es

, a
s f

oll
ow

s: 
 

A 
br

oa
d-

br
us

h 
So

ur
ce

 L
ev

el-
Tr

an
sm

iss
ion

 L
os

s m
od

el 
wi

ll b
e 

us
ed

 in
 o

rd
er

 to
 id

en
tify

 
the

 k
ey

 n
ois

e 
so

ur
ce

s 
tha

t a
re

 li
ke

ly 
to 

ha
ve

 a
n 

ad
ve

rse
 im

pa
ct 

on
 m

ar
ine

 s
pe

cie
s. 

 
Th

is 
wi

ll 
all

ow
 n

ois
e 

so
ur

ce
s 

to 
be

 r
an

k-o
rd

er
ed

 a
nd

 e
lim

ina
ted

 f
ro

m 
fur

the
r 

co
ns

ide
ra

tio
n; 

Su
bs

ea
 no

ise
 pr

op
ag

ati
on

 m
od

ell
ing

 w
ill 

the
n b

e c
ar

rie
d o

ut 
us

ing
 th

e p
ro

pr
iet

ar
y n

ois
e 

pr
op

ag
ati

on
 

mo
de

l, 
IN

SP
IR

E,
 

to 
es

tim
ate

 
the

 
ra

ng
es

 
of 

im
pa

ct 
for

 
va

rio
us

 
sim

ult
an

eo
us

 pi
lin

g o
pe

ra
tio

ns
; 

Th
e 

ex
ten

t o
f c

um
ula

tiv
e 

im
pa

cts
 w

ill 
be

 a
ss

es
se

d 
ba

se
d 

on
 th

e 
ov

er
lap

 o
f i

mp
ac

t 
zo

ne
s (

au
dit

or
y i

nju
ry 

an
d b

eh
av

iou
ra

l im
pa

ct)
; 

In 
or

de
r t

o 
co

nfo
rm

 to
 th

e 
as

se
ss

me
nt 

re
qu

ire
me

nts
 fo

r t
he

 E
U 

Ha
bit

ats
 D

ire
cti

ve
 

re
lat

ing
 to

 th
e 

de
lib

er
ate

 d
ist

ur
ba

nc
e 

to 
ma

rin
e 

ma
mm

als
, t

he
 im

pa
ct 

zo
ne

s 
wi

ll 
be

 
ba

se
d 

on
 b

oth
 th

e 
M-

we
igh

ted
 S

ou
nd

 E
xp

os
ur

e 
Le

ve
l m

od
el 

(1
)  a

s 
pe

r 
the

 J
NC

C 
gu

ida
nc

e 
an

d 
als

o 
the

 d
B h

t (s
pe

cie
s) 

as
 th

e 
tw

o 
pr

inc
ipa

l m
etr

ics
 cu

rre
ntl

y a
va

ila
ble

 fo
r 

as
se

ss
ing

 th
e i

mp
ac

t o
f u

nd
er

wa
ter

 no
ise

; a
nd

 
In 

or
de

r t
o 

ma
ke

 th
e 

as
se

ss
me

nt 
qu

an
tita

tiv
e 

in 
na

tur
e 

the
se

 d
ata

 w
ill 

ne
ed

 to
 b

e 
co

mp
ar

ed
 to

 m
ar

ine
 m

am
ma

l a
nd

 fi
sh

 e
co

log
y 

da
ta.

  T
his

 w
ill 

be
 c

ar
rie

d 
ou

t b
y 

the
 

re
lev

an
t s

pe
cia

lis
ts.

 
 Do

 yo
u h

av
e a

ny
 co

mm
en

ts 
on

 th
e p

ro
po

se
d a

ss
es

sm
en

t m
eth

od
olo

gy
?  

 
 

 
4.1

2.9
Pr

es
en

ta
tio

n 
of

 R
es

ul
ts

 
 Un

de
rw

ate
r n

ois
e 

im
pa

ct 
zo

ne
s f

or
 va

rio
us

 in
div

idu
al 

sp
ec

ies
 (f

or
 th

e 
dB

ht 
(sp

ec
ies

) d
ata

) a
nd

 
for

 s
pe

cie
s 

gr
ou

ps
 (

for
 th

e 
M-

we
igh

ted
 S

EL
 d

ata
) 

wi
ll 

be
 p

re
se

nte
d 

as
 c

on
tou

rs 
of 

eq
ua

l 
pe

rce
ive

d 
lou

dn
es

s 
ov

er
lai

d 
on

 s
uit

ab
le 

GI
S 

ba
se

 la
ye

rs.
 In

itia
lly

 th
es

e 
wi

ll 
be

 c
ha

rts
 o

f t
he

 
re

gio
n 

sh
ow

ing
 b

ath
ym

etr
ic 

da
ta 

an
d 

ke
y l

oc
ati

on
s w

ith
in 

the
 w

ind
 fa

rm
 a

re
a. 

 T
he

se
 d

ata
 w

ill 
be

 pr
es

en
ted

 in
 te

ch
nic

al 
re

po
rts

 to
 bo

th 
MO

RL
 an

d B
OW

L. 
 

4.1
3

So
cio

-e
co

no
m

ics
, R

ec
re

at
io

n 
an

d 
To

ur
ism

 

4.1
3.1

Sp
ec

ial
ist

 A
dv

iso
r

 
It 

is 
an

tic
ipa

ted
 th

at 
BO

W
L 

an
d 

MO
RL

 w
ill 

ap
po

int
 s

oc
io-

ec
on

om
ic 

sp
ec

ial
ist

s 
to 

fur
the

r t
he

 
cu

mu
lat

ive
 i

mp
ac

t 
as

se
ss

me
nt 

in 
the

 n
ea

r 
fut

ur
e. 

 C
on

sid
er

ati
on

 i
s 

be
ing

 g
ive

n 
to 

the
 

ap
po

int
me

nt 
of 

the
 s

am
e 

co
ns

ult
an

t f
or

 b
oth

 p
ro

jec
ts 

as
 th

is 
wo

uld
 p

ro
mo

te 
co

ns
ist

en
cy

 o
f 

ap
pr

oa
ch

 an
d s

tre
am

lin
e t

he
 cu

mu
lat

ive
 im

pa
ct 

as
se

ss
me

nt 
pr

oc
es

s. 

(1
)S

ou
tha

ll, 
Br

an
do

n L
.; B

ow
les

, A
nn

 E
.; E

llis
on

, W
illi

am
 T

.; F
inn

er
an

, J
am

es
 J.

; G
en

try
, R

og
er

 L.
; G

re
en

e, 
Ch

ar
les

 R
.; K

as
tak

, D
av

id;
 K

ett
en

, D
ar

len
e R

.; M
ille

r, 
Ja

me
s H

.; N
ac

hti
ga

ll, 
Pa

ul 
E.

; R
ich

ar
ds

on
, W

. J
oh

n; 
Th

om
as

, J
ea

ne
tte

 A
.; T

ya
ck

, P
ete

r L
, (

20
07

) M
ar

ine
 M

am
ma

l N
ois

e E
xp

os
ur

e C
rite

ria
 A

qu
ati

c M
am

ma
ls,

 V
ol 

33
 (4

).  
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4.1
3.2

Po
te

nt
ial

 E
ffe

ct
s 

 Bo
th 

the
 B

OW
L 

an
d 

MO
RL

 p
ro

jec
ts 

ar
e 

of 
su

ch
 a

 la
rg

e 
sc

ale
 th

at 
it i

s l
ike

ly 
to 

ha
ve

 si
gn

ific
an

t 
im

pa
cts

 a
t a

 n
ati

on
al 

lev
el.

  S
ign

ific
an

t i
mp

ac
ts 

fro
m 

the
 q

ua
nti

ty 
of 

ele
ctr

ici
ty 

to 
be

 p
ro

vid
ed

, 
fro

m 
he

lpi
ng

 to
 m

ee
t E

U 
an

d 
na

tio
na

l p
oli

tic
al 

tar
ge

ts 
for

 r
en

ew
ab

les
 a

nd
 C

O 2
 e

mi
ss

ion
 

re
du

cti
on

, a
nd

 h
elp

ing
 to

 a
ch

iev
e 

lon
g 

ter
m 

su
sta

ina
ble

 d
ev

elo
pm

en
t o

f t
he

 S
co

ttis
h 

ec
on

om
y, 

an
d j

ob
 cr

ea
tio

n. 
 

4.1
3.3

As
se

ss
m

en
t M

et
ho

do
lo

gy
 

 Ot
he

r d
ev

elo
pm

en
ts 

to 
be

 in
clu

de
d i

n t
his

 st
ud

y w
ill 

inc
lud

e t
he

 fo
llo

wi
ng

: 
 

Ot
he

r o
ffs

ho
re

 w
ind

 fa
rm

s; 
Sh

ipp
ing

; 
Po

rt 
an

d h
ar

bo
ur

 de
ve

lop
me

nts
 in

 th
e M

or
ay

 F
irth

; 
Re

lev
an

t m
ilit

ar
y a

cti
vit

y; 
an

d 
Re

lev
an

t o
il a

nd
 ga

s a
cti

vit
ies

. 
 

On
ce

 a
n 

ap
pr

op
ria

te 
ap

po
int

me
nt(

s) 
ha

s 
be

en
 m

ad
e 

the
 a

pp
ro

ac
h 

to 
the

 c
um

ula
tiv

e 
as

se
ss

me
nt 

wi
ll b

e d
eta

ile
d a

nd
 ag

re
ed

 w
ith

 re
lev

an
t c

on
su

lte
es

. 
 

An
 a

ss
es

sm
en

t o
f e

ffe
cts

 w
ill 

ne
ed

 to
 b

e 
un

de
rta

ke
n 

firs
t o

n 
a 

sit
e-

sp
ec

ific
 b

as
is 

an
d 

the
re

aft
er

 
the

 d
ev

elo
pe

rs 
wi

ll s
ha

re
 in

for
ma

tio
n 

to 
en

ab
le 

an
 in

for
me

d 
as

se
ss

me
nt 

of 
cu

mu
lat

ive
 e

ffe
cts

 
wi

thi
n t

he
ir r

es
pe

cti
ve

 E
IA

s. 
 

 Pr
op

os
ed

 m
eth

od
olo

gie
s 

for
 th

e 
as

se
ss

me
nt 

of 
So

cio
-e

co
no

mi
cs

, R
ec

re
ati

on
 a

nd
 T

ou
ris

m 
im

pa
cts

 ar
e o

utl
ine

d i
n d

eta
il i

n t
he

 B
OW

L a
nd

 M
OR

L S
co

pin
g d

oc
um

en
ts.

  T
he

 m
eth

od
olo

gie
s 

by
 w

hic
h 

cu
mu

lat
ive

 e
ffe

cts
 w

ill 
be

 a
ss

es
se

d 
wi

ll b
e 

de
ve

lop
ed

 jo
int

ly 
by

 B
OW

L 
an

d 
MO

RL
 to

 
en

su
re

 co
ns

ist
en

cy
 w

he
re

 re
qu

ire
d. 

 
 

4.1
4

Oi
l a

nd
 G

as
, C

ab
les

 an
d 

Pi
pe

lin
es

 

4.1
4.1

Ba
se

lin
e

 Mu
ch

 of
 th

e a
re

a o
f th

e M
or

ay
 F

irth
 ha

s n
ev

er
 be

en
 lic

en
se

d f
or

 oi
l a

nd
 ga

s e
xp

lor
ati

on
, o

r w
as

 
pr

ev
iou

sly
 lic

en
se

d b
ut 

ha
s s

inc
e b

ee
n r

eli
nq

uis
he

d. 
 T

he
 m

ain
 oi

l a
nd

 ga
s a

cti
vit

y i
n t

he
 M

or
ay

 
Fir

th 
ar

ea
 a

t p
re

se
nt 

is 
the

 B
ea

tric
e 

oil
 fie

ld 
(B

loc
k 1

1/3
0a

). 
 T

his
 fie

ld 
wa

s d
isc

ov
er

ed
 in

 1
97

6 
an

d b
eg

an
 pr

od
uc

tio
n i

n 1
98

1. 
 T

he
 oi

l fi
eld

 ha
s p

ro
du

ce
d o

ve
r 1

60
 m

illi
on

 ba
rre

ls 
of 

oil
 to

 da
te.

  
In 

the
 2

3rd
 L

ice
ns

ing
 R

ou
nd

, I
tha

ca
 w

as
 a

lso
 a

wa
rd

ed
, a

s 
on

e 
lic

en
ce

, s
ev

er
al 

fur
the

r b
loc

ks
 

an
d 

pa
rt 

blo
ck

s w
hic

h 
su

rro
un

d 
the

 B
ea

tric
e 

Fie
ld.

  P
oll

y, 
2.5

 km
 e

as
t o

f B
ea

tric
e 

oil
 fie

ld 
is 

an
 

em
er

gin
g 

op
po

rtu
nit

y 
an

d 
str

ad
dle

s 
blo

ck
s 

11
/30

a 
an

d 
12

/26
c.

Th
e 

Po
lly

 o
il f

iel
d 

re
gio

n 
ha

s 
be

en
 ill

us
tra

ted
 w

ith
 re

fer
en

ce
 to

 Ith
ac

a E
ne

rg
y w

eb
sit

e(1
) . 

Ke
y s

tru
ctu

re
s i

nc
lud

e t
he

 fo
llo

wi
ng

: 
 

Th
e J

ac
ky

 pl
atf

or
m;

 
Be

atr
ice

 A
lph

a, 
Br

av
o a

nd
 C

ha
rlie

 pl
atf

or
ms

; 
(1

)h
ttp

://w
ww

.ith
ac

ae
ne

rg
y.c

om
/gr

ea
ter

-b
ea

tric
e-

ar
ea

.as
p  
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Se
ab

ed
 ca

ble
s a

nd
 pi

pe
lin

es
 lin

kin
g t

he
 pl

atf
or

ms
; 

Be
atr

ice
 o

il i
s e

xp
or

ted
 vi

a 
a 

66
 km

 lo
ng

 1
6 i

nc
h 

pip
eli

ne
 fr

om
 th

e 
Al

ph
a 

co
mp

lex
 to

 a
 

sh
or

e 
ter

mi
na

l a
t N

igg
 in

 th
e 

Cr
om

ar
ty 

Fir
th,

 w
he

re
 it

 is
 s

tor
ed

 u
nti

l t
an

ke
r s

hip
me

nt;
 

an
d 

Th
e 

Be
atr

ice
 c

om
ple

x 
is 

lin
ke

d 
to 

the
 m

ain
lan

d 
via

 a
 1

32
/33

 kV
 s

ea
be

d 
po

we
r c

ab
le 

fro
m 

Du
nb

ea
th.

 T
he

 d
em

on
str

ato
r w

ind
 tu

rb
ine

s 
pr

ov
ide

 a
pp

ro
xim

ate
ly 

30
 %

 o
f t

he
 

Al
ph

a p
lat

for
ms

 da
ily

 re
qu

ire
me

nts
. 

 Be
atr

ice
 o

il 
pla

tfo
rm

s 
A,

 B
 a

nd
 C

 a
re

 o
wn

ed
 b

y 
Ta

lis
ma

n 
En

er
gy

 a
nd

 o
pe

ra
ted

 b
y 

Ith
ac

a 
En

er
gy

.  
Th

e 
Ja

ck
y 

pla
tfo

rm
 is

 o
wn

ed
 a

nd
 o

pe
ra

ted
 b

y 
Ith

ac
a 

En
er

gy
.  

Ex
ist

ing
 o

il 
an

d 
ga

s 
inf

ra
str

uc
tur

e 
inc

lud
ing

 w
ell

 h
ea

ds
 w

ill 
be

 a
ffo

rd
ed

 c
er

tai
n 

wa
yle

av
es

 a
nd

 b
uff

er
 z

on
es

, 
re

str
ict

ing
 c

er
tai

n 
typ

es
 o

f 
ac

tiv
itie

s 
an

d 
de

ve
lop

me
nt 

wi
thi

n 
the

ir 
pr

ox
im

ity
. 

 C
ait

hn
es

s 
Pe

tro
leu

m 
ho

lds
 th

re
e 

lic
en

ce
s a

wa
rd

ed
 in

 th
e 

23
rd

 R
ou

nd
 a

nd
 co

ve
rin

g 
fiv

e 
off

sh
or

e 
blo

ck
s i

n 
the

 no
rth

er
n c

oa
sta

l a
re

a o
f th

e I
nn

er
 M

or
ay

 F
irth

.  P
A 

Re
so

ur
ce

s h
old

 an
 ex

plo
ra

tio
n l

ice
nc

e i
n 

the
 M

or
ay

 F
irth

 a
nd

 h
as

 b
ee

n 
aw

ard
ed

 a
 n
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Table 2. Consultee responses of relevance to coastal process issues 

Body Coastal Process Issue Marine Scotland SNH/JNCC/RSPB Historic Scotland MCA/RYA/Ports and Harbours 
Hydrodynamics (waves and 
currents) 

Impacts upon the extent, 
distribution, function or structure of 
marine and coastal habitats (SACs 
and SPAs). 

RSPB - especially the East 
Caithness Cliffs SPA. 

Changes in the set and rate of the 
tidal stream. Ref MCA guidance 
MGN371.

Sediment dynamics (changes to 
sediment transport pathways, 
suspended sediment 
concentrations and resulting 
sediment deposition) 

Impacts upon the extent, 
distribution, function or structure of 
marine and coastal habitats (SACs 
and SPAs). 

Impacts upon sites of potential 
archaeological interest 

Potential for changes in sediment 
mobility that might affect navigable 
water depth. Ref MCA guidance 
MGN371.

Footprint of seabed lost (Footprint 
of foundations, of scour around 
foundations and of installation 
vessels) 

Impacts upon the extent, 
distribution, function or structure of 
marine and coastal habitats (SACs 
and SPAs). 

Cable burial Concern regarding impacts on local 
(inc. intertidal mudflat) habitats. 
However, temporary and localised 
nature of any effect is 
acknowledged.

MCA - Concerns regarding depth of 
cable burial. 

Importance of considering 
cumulative/in-combination effects 
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t s
pa

cin
g; 

an
d 

Th
e 

lar
ge

st 
fou

nd
ati

on
 o

pti
on

 (
typ

e 
an

d 
siz

e)
 c

or
re

sp
on

din
g 

to 
the

 m
os

t 
de

ns
e 

fou
nd

ati
on

 la
yo

ut.
 

In 
ad

dit
ion

 t
o 

the
 s

ize
 a

nd
 la

yo
ut 

of 
tur

bin
e 

fou
nd

ati
on

s, 
the

 P
DS

 w
ill 

als
o 

inf
or

m 
the

 
ch

ar
ac

ter
isa

tio
n o

f: 

Th
e n

atu
re

 of
 an

y g
ro

un
d p

re
pa

ra
tio

n w
or

ks
 (i.

e. 
the

 ra
te 

of 
se

dim
en

t r
es

us
pe

ns
ion

); 
 

Th
e 

lik
ely

 s
ch

ed
ule

 f
or

 g
ro

un
d 

pr
ep

ar
ati

on
 a

nd
/or

 f
ou

nd
ati

on
 in

sta
lla

tio
n 

(i.e
. 

the
 

sc
he

du
lin

g o
f s

ed
im

en
t r

es
us

pe
ns

ion
 ev

en
ts)

; 
Th

e n
atu

re
 of

 sc
ou

r p
ro

tec
tio

n b
ein

g c
on

sid
er

ed
; 

Th
e 

typ
e 

of 
ins

tal
lat

ion
 v

es
se

l t
ha

t m
ay

 b
e 

us
ed

 (i
.e.

 th
e 

ex
ten

t a
nd

 fr
eq

ue
nc

y 
of 

be
d 

dis
tur

ba
nc

e)
;

Th
e o

ve
ra

ll c
on

str
uc

tio
n t

im
eli

ne
 (i.

e. 
the

 ov
er

all
 sc

he
du

lin
g o

f c
on

str
uc

tio
n e

ve
nts

);
Th

e 
lik

ely
 m

eth
od

s 
for

 in
ter

-a
rra

y 
ca

ble
 b

ur
ial

 (i
.e.

 th
e 

po
ten

tia
l f

or
 a

nd
 th

e 
ra

te 
of 

se
dim

en
t r

es
us

pe
ns

ion
); 

an
d 

Th
e 

ex
pe

cte
d 

me
tho

d 
for

 d
ec

om
mi

ss
ion

ing
 (

i.e
. 

me
tho

ds
 f

or
 t

he
 r

em
ov

al 
of 

the
 

fou
nd

ati
on

, th
e s

co
ur

 pr
ote

cti
on

 an
d c

ab
lin

g)
. 

Th
e 

de
tai

ls 
of 

the
 s

ch
em

es
 te

ste
d 

in 
the

 E
IA

 m
ay

 n
ot 

co
rre

sp
on

d 
ex

ac
tly

 to
 th

e 
ev

en
tua

l 
sc

he
me

 d
es

ign
 ch

os
en

 fo
r d

ev
elo

pm
en

t, 
bu

t w
ill 

be
 re

ali
sti

c i
n 

the
ir 

na
tur

e 
an

d 
ha

ve
 a

n 
eq

ua
l 

or
 g

re
ate

r p
ote

nti
al 

for
 im

pa
ct.

 T
he

 n
om

ina
l l

ife
tim

e 
of 

the
 d

ev
elo

pm
en

t f
ro

m 
co

ns
tru

cti
on

 to
 

de
co

mm
iss

ion
ing

 w
ill 

be
 as

su
me

d t
o b

e c
on

sis
ten

t w
ith

 th
e t

yp
ica

l le
as

e p
er

iod
 (5

0 y
ea

rs)
. 

In 
ad

dit
ion

 to
 th

e 
wi

nd
 fa

rm
 in

fra
str

uc
tur

e 
de

sc
rib

ed
 in

 th
e 

MO
RL

 a
nd

 B
OW

L 
Sc

op
ing

 R
ep

or
ts,

 
ad

dit
ion

al 
inf

ra
str

uc
tur

e 
wi

ll 
be

 re
qu

ire
d 

to 
co

nn
ec

t t
he

 w
ind

 fa
rm

s 
to 

the
 o

ns
ho

re
 n

etw
or

k. 
 

Th
is 

inf
ra

str
uc

tur
e i

s l
ike

ly 
to 

co
ns

ist
 on

 tr
an

sm
iss

ion
 ca

ble
s a

nd
 of

fsh
or

e s
ub

sta
tio

n p
lat

for
ms

.  

Du
e 

to 
ch

an
ge

s i
n 

the
 re

gu
lat

or
y r

eg
im

e 
re

lat
ing

 to
 tr

an
sm

iss
ion

 in
fra

str
uc

tur
e 

bo
th 

the
 M

OR
L 

an
d 

BO
W

L 
tra

ns
mi

ss
ion

 a
ss

ets
 w

ill 
lik

ely
 b

e 
ow

ne
d 

an
d 

op
er

ate
d 

by
 a

 th
ird

 p
ar

ty,
 th

e 
Of

fsh
or

e 
Tr

an
sm

iss
ion

 O
pe

ra
tor

 (O
FT

O)
.  

At
 th

e 
mo

me
nt 

thi
s r

eg
im

e 
is 

su
bje

ct 
to 

co
ns

ult
ati

on
 w

ith
 th

e 
Re

gu
lat

or
 O

fge
m 

an
d 

the
 In

du
str

y. 
 A

s 
a 

re
su

lt 
the

re
 is

 a
 c

er
tai

n 
am

ou
nt 

of 
un

ce
rta

int
y 

re
ga

rd
ing

 ho
w 

EI
A 

an
d C

on
se

nti
ng

 R
eg

ula
tio

ns
 ca

n b
e a

pp
lie

d t
o t

he
se

 as
se

ts.

As
 a

 re
su

lt i
t s

ho
uld

 b
e 

no
ted

 th
at 

OF
TO

 In
fra

str
uc

tur
e 

ma
y o

r m
ay

 n
ot 

be
 in

clu
de

d 
in 

the
 E

IA
 

fro
m 

eit
he

r d
ev

elo
pe

r. 
 If

 th
e 

OF
TO

 In
fra

str
uc

tur
e 

is 
no

t i
nc

lud
ed

 w
ith

in 
the

 re
sp

ec
tiv

e 
MO

RL
 

Pr
op

os
ed

 M
et

ho
do

lo
gy

 fo
r C

oa
st

al 
Pr

oc
es

se
s E

IA
fo

r t
he

 B
ea

tri
ce

 an
d 

Mo
ra

y F
irt

h
Of

fs
ho

re
 W

in
d 

Fa
rm

 D
ev

elo
pm

en
ts
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Re

po
rt 

No
:  

   
 R

.1
69

8 

m
or

ay
 o

ffs
ho

re
 

re
ne

w
ab

le
s 

lim
ite

d 

an
d 

BO
W

L 
W

ind
 F

ar
m 

EI
A’

s i
t w

ill 
be

 co
ns

ide
re

d 
wi

thi
n 

the
 E

IA
 a

s a
 cu

mu
lat

ive
 im

pa
ct.

  T
he

 
ful

l E
IA

 fo
r t

he
 O

FT
O 

Inf
ra

str
uc

tur
e w

ill 
the

n b
e s

ub
jec

t to
 a 

sta
nd

alo
ne

 E
IA

.   

Th
e 

ap
pr

oa
ch

 fo
r 

co
ns

ide
ra

tio
n 

of 
cu

mu
lat

ive
 im

pa
ct 

an
d 

the
 O

FT
O 

Inf
ra

str
uc

tur
e 

wi
ll 

be
 

ag
re

ed
 in

 co
ns

ult
ati

on
 w

ith
 M

ar
ine

 S
co

tla
nd

 an
d i

ts 
co

ns
ult

ee
s.

3.4
Ga

p 
An

aly
sis

 o
f H

ist
or

ica
l D

at
a 

A 
ga

p 
an

aly
sis

 o
f h

ist
or

ica
l (

ex
ist

ing
) m

eto
ce

an
 d

ata
 (w

ind
, w

av
e, 

tid
al 

wa
ter

 le
ve

ls 
an

d 
tid

al 
cu

rre
nts

) w
as

 u
nd

er
tak

en
 b

y 
AB

Pm
er

 fo
r B

OW
L 

an
d 

MO
RL

 in
 D

ec
em

be
r 2

01
0 

an
d 

is 
be

ing
 

up
da

ted
 a

s t
he

 p
ro

jec
t p

ro
gr

es
se

s. 
A 

ga
p 

an
aly

sis
 a

nd
 re

vie
w 

of 
(e

xis
tin

g)
 n

on
-m

eto
ce

an
 d

ata
 

(e
.g.

 
ba

thy
me

try
, 

su
sp

en
de

d 
se

dim
en

t 
co

nc
en

tra
tio

ns
, 

se
dim

en
tar

y 
an

d 
ge

olo
gic

al 
ch

ar
ac

ter
isa

tio
n)

 w
as

 al
so

 un
de

rta
ke

n. 

A 
ra

ng
e 

of 
su

ita
ble

 d
ata

 s
ou

rce
s 

we
re

 fo
un

d 
to 

su
pp

or
t a

 ro
bu

st 
de

sc
rip

tio
n 

of 
the

 re
gio

na
l 

co
nte

xt 
for

 b
oth

 d
ev

elo
pm

en
ts 

(i.e
. t

he
 O

ute
r M

or
ay

 F
irth

) b
ut 

the
 c

on
clu

sio
ns

 o
f t

he
 a

na
lys

is 
we

re
 ge

ne
ra

lly
 th

at 
ins

uff
ici

en
t s

ite
 sp

ec
ific

 da
ta 

we
re

 av
ail

ab
le.

 

In 
re

sp
on

se
 to

 th
is 

stu
dy

, a
 m

eto
ce

an
 su

rve
y p

ro
gr

am
me

 w
as

 d
es

ign
ed

 a
nd

 e
xe

cu
ted

 (s
ee

 th
e 

fol
low

ing
 se

cti
on

 fo
r m

or
e d

eta
ils

) t
o f

ill 
the

 si
te 

sp
ec

ific
 m

eto
ce

an
 da

ta 
ga

ps
.  

Inp
ut 

wa
s a

lso
 pr

ov
ide

d f
ro

m 
the

 co
as

tal
 pr

oc
es

se
s E

IA
 to

pic
 le

ad
er

s t
o t

he
 re

qu
ire

d o
utp

uts
 of

 
the

 g
eo

ph
ys

ica
l s

ur
ve

y (
co

lle
cti

ng
 b

ath
ym

etr
y, 

br
oa

d 
se

dim
en

tar
y c

las
sif

ica
tio

n 
ma

ps
 a

nd
 su

b-
su

rfa
ce

 g
eo

log
ica

l i
nfo

rm
ati

on
) a

nd
 to

 th
e 

de
sig

n 
of 

the
 b

en
thi

c 
su

rve
y 

(co
lle

cti
ng

 s
ed

im
en

t 
gr

ab
 s

am
ple

s 
for

 s
ed

im
en

t c
ha

ra
cte

ris
ati

on
), 

so
 th

at 
the

 re
su

lts
 w

ill 
be

 s
uit

ab
le 

to 
inf

or
m 

the
 

co
as

tal
 pr

oc
es

se
s t

op
ic.

 

Th
e 

re
qu

ire
me

nts
 fo

r d
ata

 in
pu

t t
o 

the
 co

as
tal

 p
ro

ce
ss

es
 to

pic
 (a

nd
 th

e 
de

sig
n 

of 
the

 su
rve

ys
) 

ha
ve

 b
ee

n 
ide

nti
fie

d 
fol

low
ing

 th
e 

be
st 

pr
ac

tic
e 

gu
ida

nc
e 

for
 th

e 
us

e 
of 

nu
me

ric
al 

mo
de

llin
g 

too
ls 

in 
co

as
tal

 p
ro

ce
ss

 E
IA

 fo
r 

off
sh

or
e 

wi
nd

 fa
rm

s 
(C

OW
RI

E 
20

09
) 

an
d 

ba
se

d 
on

 th
e 

ex
pe

rie
nc

e 
of 

AB
Pm

er
 in

 u
nd

er
tak

ing
 c

oa
sta

l p
ro

ce
ss

es
 a

ss
es

sm
en

ts 
for

 t
he

 m
ajo

rity
 o

f 
off

sh
or

e w
ind

 fa
rm

 de
ve

lop
me

nts
 in

 th
e U

K 
to 

da
te.

 

3.5
Ne

w 
Su

rv
ey

s t
o 

Ad
dr

es
s t

he
 Id

en
tif

ied
 D

at
a G

ap
s 

In 
su

pp
or

t o
f c

oa
sta

l p
ro

ce
ss

es
 a

ss
es

sm
en

ts 
(a

s w
ell

 a
s o

the
r E

IA
 a

nd
 E

ng
ine

er
ing

 to
pic

s),
 a

 
nu

mb
er

 o
f s

ur
ve

ys
 w

ith
 co

ns
ist

en
t a

nd
 co

mp
lim

en
tar

y s
pe

cif
ica

tio
ns

 h
av

e 
be

en
 co

mm
iss

ion
ed

 
by

 bo
th 

de
ve

lop
er

s t
o a

dd
re

ss
 th

e i
de

nti
fie

d d
ata

 ga
ps

, n
am

ely
: 

Me
toc

ea
n s

ur
ve

y; 
Ge

op
hy

sic
al 

su
rve

y; 
Be

nth
ic 

su
rve

y; 
an

d 
Ge

ote
ch

nic
al 

su
rve

y. 



Pr
op

os
ed

 M
et

ho
do

lo
gy

 fo
r C

oa
st

al 
Pr

oc
es

se
s E

IA
fo

r t
he

 B
ea

tri
ce

 an
d 

Mo
ra

y F
irt

h
Of

fs
ho

re
 W

in
d 

Fa
rm

 D
ev

elo
pm

en
ts

 
m

or
ay

 o
ffs

ho
re

 
re

ne
w

ab
le

s 
lim

ite
d 

A 
me

toc
ea

n 
su

rve
y 

wa
s 

un
de

rta
ke

n 
by

 B
OW

L 
to 

co
lle

ct 
dir

ec
t m

ea
su

re
me

nts
 w

ith
in 

the
 

Be
atr

ice
 si

te 
of:

 

Tid
al 

wa
ter

 le
ve

ls 
(4

 m
on

ths
); 

Tid
al 

cu
rre

nt 
pr

ofi
les

 (4
 m

on
ths

); 
W

av
e c

lim
ate

 (F
eb

ru
ar

y 2
01

0 t
o p

re
se

nt,
 ap

pr
ox

 8 
mo

nth
s t

o d
ate

); 
an

d 
Ne

ar
be

d 
su

sp
en

de
d 

se
dim

en
t 

co
nc

en
tra

tio
n 

(F
eb

ru
ar

y 
20

10
 t

o 
pr

es
en

t, 
ap

pr
ox

 
8 m

on
ths

 to
 da

te)
. 

A 
me

toc
ea

n 
su

rve
y w

as
 u

nd
er

tak
en

 b
y M

OR
L 

to 
co

lle
ct 

dir
ec

t m
ea

su
re

me
nts

 w
ith

in 
the

 M
OR

L 
Zo

ne
 of

: Tid
al 

wa
ter

 le
ve

ls 
(4

 m
on

ths
 to

 da
te)

; 
Tid

al 
cu

rre
nt 

pr
ofi

les
 (4

 m
on

ths
 to

 da
te)

; 
W

av
e c

lim
ate

 (J
un

e 2
01

0 t
o p

re
se

nt,
 ap

pr
ox

 5 
mo

nth
s t

o d
ate

); 
an

d 
Ne

ar
be

d 
su

sp
en

de
d 

se
dim

en
t c

on
ce

ntr
ati

on
 (J

un
e 

20
10

 to
 p

re
se

nt,
 a

pp
ro

x 
4 

mo
nth

s 
to 

da
te)

. 

Th
e 

loc
ati

on
s 

of 
the

 e
qu

ipm
en

t d
ep

loy
ed

, i
n 

ad
dit

ion
 to

 o
the

r p
ub

lic
 a

nd
 p

riv
ate

ly 
av

ail
ab

le 
so

ur
ce

s o
f m

eto
ce

an
 da

ta 
ar

e s
ho

wn
 in

 re
lat

ion
 to

 th
e B

OW
L d

ev
elo

pm
en

t (
re

d)
 an

d t
he

 M
OR

L 
de

ve
lop

me
nt 

(b
lue

) in
 F

igu
re

 2.
  

Fi
gu

re
 2.

  
Lo

ca
tio

ns
 o

f N
ew

ly 
Co

lle
ct

ed
 an

d 
Hi

st
or

ica
l S

ou
rc

es
 o

f M
et

oc
ea

n 
Da

ta
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Pr
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 M
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r C
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st

al 
Pr

oc
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IA
fo

r t
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 B
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tri
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 an
d 
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y F
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h
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Re

po
rt 

No
:  

   
 R

.1
69

8 

m
or

ay
 o

ffs
ho

re
 

re
ne

w
ab

le
s 

lim
ite

d 

Th
e 

ma
in 

pe
rio

d 
of 

da
ta 

co
lle

cti
on

 a
t t

he
 B

OW
L 

sit
e 

wa
s 

be
tw

ee
n 

Fe
br

ua
ry 

an
d 

Ju
ne

 2
01

0; 
alt

ho
ug

h 
so

me
 e

qu
ipm

en
t p

re
se

ntl
y r

em
ain

s i
n 

the
 w

ate
r. 

Th
e 

ma
in 

pe
rio

d 
of 

da
ta 

co
lle

cti
on

 a
t 

the
 M

OR
L 

sit
e 

be
ga

n 
in 

Ju
ne

-Ju
ly 

20
10

 a
nd

 is
 p

re
se

ntl
y o

ng
oin

g. 
Th

e 
su

rve
ys

 w
er

e 
de

sig
ne

d 
in 

ac
co

rd
an

ce
 w

ith
 th

e 
re

co
mm

en
da

tio
ns

 o
f C

OW
RI

E 
(2

00
9)

, d
ra

ft 
gu

ida
nc

e 
fro

m 
MS

 fo
r w

av
e 

an
d 

tid
al 

re
ne

wa
ble

s 
EI

A 
(E

ME
C 

& 
Xo

du
s, 

20
10

), 
int

er
pr

ete
d 

for
 li

ke
ly 

re
qu

ire
me

nts
 f

or
 

off
sh

or
e 

wi
nd

 E
IA

, a
nd

 p
re

vio
us

 g
uid

an
ce

 re
ga

rd
ing

 w
ind

 fa
rm

 c
oa

sta
l p

ro
ce

ss
 E

IA
 (C

efa
s, 

20
04

). 
Me

as
ur

em
en

t l
oc

ati
on

s 
an

d 
the

 s
ur

ve
y 

du
ra

tio
n 

ha
ve

 b
ee

n 
sp

ec
ific

all
y 

de
sig

ne
d 

in 
or

de
r t

o c
oll

ec
t a

pp
ro

pr
iat

e d
ata

 in
 su

pp
or

t o
f n

um
er

ica
l m

od
ell

ing
 an

d t
he

 E
IA

 pr
oc

es
s. 

Ge
op

hy
sic

al 
su

rve
ys

 w
er

e 
co

mm
iss

ion
ed

 b
y b

oth
 d

ev
elo

pe
rs 

to 
co

nfi
rm

 th
e 

de
tai

led
 g

eo
log

ica
l 

str
uc

tur
e 

of 
the

 p
ar

t o
f t

he
 S

mi
th 

Ba
nk

 w
ith

in 
the

 e
xte

nt 
of 

the
 s

ite
 o

f t
he

 B
ea

tric
e 

an
d 

Mo
ra

y 
Fir

th 
(P

ha
se

 1
) O

ffs
ho

re
 W

ind
 F

ar
ms

, f
or

 th
e 

pu
rp

os
es

 o
f in

for
mi

ng
 th

e 
en

gin
ee

rin
g 

de
sig

n 
of 

the
 d

ev
elo

pm
en

t a
nd

 th
e 

va
rio

us
 E

IA
 to

pic
s 

(in
clu

din
g 

co
as

tal
 p

ro
ce

ss
es

, b
en

thi
c 

ec
olo

gy
, 

ar
ch

ae
olo

gy
, e

tc)
. T

he
 fi

na
l r

es
ult

s 
of 

the
 s

ur
ve

ys
 w

ill 
be

co
me

 a
va

ila
ble

 d
ur

ing
 th

e 
co

ur
se

 o
f 

the
 E

IA
. In

 re
lat

ion
 to

 co
as

tal
 pr

oc
es

se
s, 

the
 su

rve
y c

oll
ec

ted
 de

tai
led

 m
ea

su
re

me
nts

 w
ith

in 
the

 
sit

e o
f: 

De
tai

led
 ba

thy
me

try
; 

Se
ab

ed
 ro

ug
hn

es
s (

inf
er

rin
g s

ed
im

en
t ty

pe
); 

an
d 

Su
bs

ur
fac

e g
eo

log
y. 

Be
nth

ic 
(e

co
log

y) 
su

rve
ys

 w
er

e 
co

mm
iss

ion
ed

 b
y 

bo
th 

de
ve

lop
er

s 
an

d 
un

de
rta

ke
n 

in 
Au

tum
n 

20
10

. I
n 

re
lat

ion
 to

 c
oa

sta
l p

ro
ce

ss
es

, t
he

 b
en

thi
c 

su
rve

ys
 c

oll
ec

ted
 s

ed
im

en
t g

ra
b 

sa
mp

les
 

fro
m 

the
 s

ea
be

d 
an

d 
re

tur
ne

d 
the

 d
eta

ile
d 

gr
ain

 s
ize

 d
ist

rib
uti

on
, p

ro
vid

ing
 m

or
e 

de
tai

led
 

inf
or

ma
tio

n o
n t

he
 re

gio
na

l s
ed

im
en

t p
ro

pe
rtie

s. 

Ge
ote

ch
nic

al 
su

rve
ys

 ar
e c

ur
re

ntl
y u

nd
er

wa
y o

n t
he

 M
OR

L s
ite

 w
ith

 ap
pr

ox
im

ate
ly 

20
 bo

re
ho

le 
sa

mp
les

 to
 b

e 
co

lle
cte

d 
in 

the
 E

as
ter

n 
De

ve
lop

me
nt 

Ar
ea

.  
Ge

ote
ch

 s
ur

ve
ys

 w
ill 

als
o 

be
 

co
mm

iss
ion

ed
 b

y 
BO

W
L 

(sc
he

du
led

 fo
r a

utu
mn

/w
int

er
 2

01
0)

.  
Bo

th 
ca

mp
aig

ns
 w

ill 
co

lle
ct 

bo
re

ho
le 

sa
mp

les
 a

t a
 s

ele
cte

d 
nu

mb
er

 o
f l

oc
ati

on
s 

ac
ro

ss
 th

e 
sit

e 
wi

th 
the

 o
bje

cti
ve

 o
f 

gr
ou

nd
-tr

uth
ing

 th
e 

inf
er

re
d 

ch
ar

ac
ter

 o
f s

ed
im

en
ts 

in 
the

 su
bs

ur
fac

e 
ge

op
hy

sic
al 

da
ta 

alr
ea

dy
 

co
lle

cte
d. 

Th
e 

pr
im

ar
y 

pu
rp

os
e 

of 
thi

s 
su

rve
y 

is 
to 

inf
or

m 
the

 e
ng

ine
er

ing
 d

es
ign

 o
f t

he
 

fou
nd

ati
on

 st
ru

ctu
re

s. 
Ho

we
ve

r, 
sh

ou
ld 

the
 da

ta 
be

co
me

 av
ail

ab
le 

du
rin

g t
he

 E
IA

 pr
oc

es
s, 

the
y 

wi
ll a

lso
 b

e 
us

ed
 to

 fu
rth

er
 in

for
m 

the
 c

oa
sta

l p
ro

ce
ss

es
 to

pic
 in

 re
lat

ion
 to

 th
e 

na
tur

e 
of 

an
y 

po
ten

tia
l d

rill
 ar

isi
ng

s.

Th
e 

co
mp

lem
en

tar
y m

eto
ce

an
 (w

av
e, 

tid
e 

an
d 

su
sp

en
de

d 
se

dim
en

t) 
da

ta 
se

ts 
be

ing
 co

lle
cte

d 
by

 th
e 

tw
o 

de
ve

lop
er

s 
wi

ll 
be

 in
co

rp
or

ate
d 

int
o 

eit
he

r t
he

 s
ite

 s
pe

cif
ic 

or
 jo

int
 s

tud
ies

 b
ein

g 
pr

op
os

ed
 a

nd
 to

ge
the

r p
ro

vid
e 

gr
ea

ter
 c

on
fid

en
ce

 in
 th

e 
po

ten
tia

l a
cc

ur
ac

y 
of 

an
y 

mo
de

llin
g 

too
ls 

us
ed

 an
d t

he
re

for
e a

ny
 pr

ed
ict

ion
s o

f th
e p

ote
nti

al 
im

pa
cts

 of
 th

e d
ev

elo
pm

en
ts.

3.6
In

te
ra

ct
io

n 
wi

th
 o

th
er

 E
IA

 T
op

ics
 

It 
is 

an
tic

ipa
ted

 th
at 

the
 c

oa
sta

l p
ro

ce
ss

es
 to

pic
 o

f t
he

 E
IA

 (t
he

 w
or

k 
de

sc
rib

ed
 h

er
e)

 w
ill 

inf
or

m,
 i

n 
pa

rt,
 t

he
 i

mp
ac

t 
as

se
ss

me
nts

 m
ad

e 
by

 o
the

r 
top

ics
, 

e.g
. 

be
nth

ic 
ec

olo
gy

, 
ar

ch
ae

olo
gy

.



Pr
op

os
ed

 M
et

ho
do

lo
gy

 fo
r C

oa
st

al 
Pr

oc
es

se
s E

IA
fo

r t
he

 B
ea

tri
ce

 an
d 

Mo
ra

y F
irt

h
Of

fs
ho

re
 W

in
d 

Fa
rm

 D
ev

elo
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en
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Re
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No
:  
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.1
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8 

m
or

ay
 o

ffs
ho

re
 

re
ne

w
ab

le
s 

lim
ite

d 

To
 s

up
po

rt 
thi

s 
pr

oc
es

s, 
lin

es
 o

f c
om

mu
nic

ati
on

 h
av

e 
be

en
 e

sta
bli

sh
ed

 b
etw

ee
n 

the
 to

pic
 

lea
de

rs 
to 

sh
ar

e 
re

lev
an

t i
nfo

rm
ati

on
 re

ga
rd

ing
 p

ote
nti

al 
im

pa
cts

 o
f t

he
 d

ev
elo

pm
en

t o
n 

the
 

ph
ys

ica
l e

nv
iro

nm
en

t, w
ith

 im
pli

ca
tio

ns
 fo

r o
the

r s
en

sit
ive

 re
ce

pto
rs.

 

3.7
Ge

ne
ra

l A
pp

ro
ac

h 
to

 th
e P

hy
sic

al 
Pr

oc
es

se
s A

ss
es

sm
en

t 

Th
e p

hy
sic

al 
pr

oc
es

se
s a

ss
es

sm
en

t w
ill 

tak
e i

nto
 ac

co
un

t th
e g

uid
an

ce
 pr

ov
ide

d i
n t

his
 re

sp
ec

t 
fro

m 
the

 S
co

ttis
h 

Re
gu

lat
or

s (
EM

EC
 &

 X
od

us
 2

01
0 

for
 w

av
e 

an
d 

tid
e, 

to 
be

 u
pd

ate
d 

for
 w

ind
) 

an
d 

wi
ll a

lso
 a

im
 to

 b
e 

co
ns

ist
en

t w
ith

 th
e 

gu
ide

lin
e 

pr
ev

iou
sly

 p
ub

lis
he

d 
for

 E
IA

 o
f R

ou
nd

 1
 

an
d 

Ro
un

d 
2 

of 
wi

nd
 fa

rm
 d

ev
elo

pm
en

t t
o 

da
te 

(C
efa

s 
20

04
, t

o 
be

 u
pd

ate
d 

sh
or

tly
 fo

r t
he

 
Ro

un
d 3

 pr
oc

es
s).

  

Ini
tia

lly
, a

 b
as

eli
ne

 u
nd

er
sta

nd
ing

 o
f t

he
 p

ro
ce

ss
es

 c
on

tro
llin

g 
the

 p
hy

sic
al 

en
vir

on
me

nt 
in 

the
 

Mo
ra

y 
Fir

th 
wi

ll 
be

 d
ev

elo
pe

d 
to 

for
m 

a 
co

nc
ep

tua
l m

od
el 

of 
the

 r
eg

ion
. 

Th
e 

ba
se

lin
e 

un
de

rst
an

din
g 

wi
ll 

als
o 

inc
lud

e 
the

 fo
re

se
ea

ble
 li

fet
im

e 
of 

the
 p

ro
jec

ts 
(n

om
ina

lly
 5

0 
ye

ar
 

lea
se

s).
 T

he
 n

atu
ra

l 
ra

ng
es

 a
nd

 s
tat

ist
ica

l 
be

ha
vio

ur
 o

f 
me

toc
ea

n 
pa

ra
me

ter
s 

wi
ll 

be
 

ch
ar

ac
ter

ise
d u

sin
g:

A 
re

vie
w 

of 
the

 av
ail

ab
le 

his
tor

ica
l m

eto
ce

an
 da

ta 
(S

ec
tio

n 3
.4)

;
A 

re
vie

w 
of 

the
 av

ail
ab

le 
ne

wl
y c

oll
ec

ted
 m

eto
ce

an
 da

ta 
(S

ec
tio

n 3
.5)

; a
nd

 
W

he
re

 th
e a

va
ila

ble
 m

ea
su

re
d d

ata
 ar

e l
im

ite
d i

n 
sp

ati
al 

or
 te

mp
or

al 
ex

ten
t, t

he
se

 m
ay

 
be

 su
pp

lem
en

ted
 us

ing
 hy

dr
od

yn
am

ic 
mo

de
ls,

 va
lid

ate
d u

sin
g t

he
 fie

ld 
da

ta.
 

Th
e 

his
tor

ic 
na

tur
al 

se
ab

ed
 v

ar
iab

ilit
y 

wi
ll 

als
o 

be
 e

va
lua

ted
 t

hr
ou

gh
 t

he
 c

om
pa

ris
on

 o
f 

his
tor

ica
l c

ha
rts

 a
nd

 s
ur

ve
ys

 t
hu

s 
all

ow
ing

 t
he

 a
ss

es
sm

en
t 

of 
the

 li
ke

lih
oo

d 
of 

na
tur

all
y 

oc
cu

rri
ng

 se
ab

ed
 le

ve
l c

ha
ng

e. 
Th

is 
wi

ll b
e 

co
mb

ine
d 

wi
th 

a 
fur

the
r c

on
ce

ptu
al 

un
de

rst
an

din
g 

of 
ba

se
lin

e 
se

dim
en

t t
ra

ns
po

rt 
pr

oc
es

se
s 

an
d 

pa
thw

ay
s 

(w
ith

ou
t t

he
 w

ind
 fa

rm
 s

tru
ctu

re
s 

in 
pla

ce
) w

hic
h w

ill 
be

 de
ve

lop
ed

 th
ro

ug
h:

A 
re

vie
w 

of 
the

 g
eo

ph
ys

ica
l s

ur
ve

y 
da

ta 
for

 b
ed

for
m 

fea
tur

es
 (s

ca
le,

 o
rie

nta
tio

n 
an

d 
as

ym
me

try
);

A 
re

vie
w 

of 
the

 g
ra

b 
sa

mp
le 

an
d 

ge
op

hy
sic

al 
su

rve
y 

da
ta 

to 
ch

ar
ac

ter
ise

 t
he

 
dis

trib
uti

on
 of

 su
rfic

ial
 se

dim
en

t ty
pe

; 
A 

re
vie

w 
of 

an
y r

ele
va

nt 
pr

ev
iou

s s
tud

ies
; a

nd
 

Nu
me

ric
al 

mo
de

llin
g 

of 
se

dim
en

t 
tra

ns
po

rt 
pa

thw
ay

s, 
inc

or
po

ra
tin

g 
us

e 
of 

a 
hy

dr
od

yn
am

ic 
mo

de
l v

ali
da

ted
 us

ing
 ex

ist
ing

 an
d n

ew
ly 

co
lle

cte
d f

iel
d d

ata
. 

On
ce

 a
 ro

bu
st 

ba
se

lin
e 

un
de

rst
an

din
g 

of 
the

 si
te 

sp
ec

ific
 a

nd
 re

gio
na

l p
hy

sic
al 

pr
oc

es
se

s h
as

 
be

en
 e

sta
bli

sh
ed

, t
he

 p
ro

jec
t s

pe
cif

ic 
EI

A 
iss

ue
s 

ide
nti

fie
d 

in 
Se

cti
on

 2
.2 

an
d 

2.3
 w

ill 
be

 
ad

dr
es

se
d u

sin
g t

he
 m

eth
od

olo
gie

s s
ho

wn
. 
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Ge

ne
ra

l A
pp

ro
ac

h 
to

 th
e U

se
 o

f N
um

er
ica

l M
od

ell
in

g 
To

ol
s 

In 
20

09
, A

BP
me

r le
d t

he
 pr

od
uc

tio
n o

f B
es

t P
ra

cti
ce

 G
uid

an
ce

 on
 be

ha
lf o

f C
OW

RI
E 

re
ga

rd
ing

 
the

 a
pp

ro
pr

iat
e 

us
e 

of 
nu

me
ric

al 
mo

de
llin

g 
too

ls 
for

 O
ffs

ho
re

 W
ind

 F
ar

m 
EI

A 
(C

OW
RI

E 
20

09
). 

Pr
op

os
ed

 M
et

ho
do

lo
gy

 fo
r C

oa
st

al 
Pr

oc
es

se
s E

IA
fo

r t
he

 B
ea

tri
ce

 an
d 

Mo
ra

y F
irt

h
Of

fs
ho

re
 W

in
d 

Fa
rm
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ev
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Re
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rt 

No
:  

   
 R

.1
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8 

m
or

ay
 o

ffs
ho

re
 

re
ne

w
ab

le
s 

lim
ite

d 

Th
e 

lea
d 

au
tho

r w
as

 D
av

id 
La

mb
kin

 (t
he

 P
ro

jec
t M

an
ag

er
 o

f t
he

 p
re

se
nt 

stu
dy

) a
nd

 th
e 

re
po

rt 
wa

s 
ste

er
ed

 a
nd

 c
o-

au
tho

re
d 

by
 B

ill 
Co

op
er

 (
the

 P
ro

jec
t 

Di
re

cto
r 

of 
the

 p
re

se
nt 

stu
dy

). 
Mo

de
llin

g 
too

ls 
an

d 
stu

die
s 

in 
the

 p
re

se
nt 

stu
dy

 w
ill 

be
 d

ev
elo

pe
d 

in 
ac

co
rd

an
ce

 w
ith

 th
is 

gu
ida

nc
e. 

Th
e 

ch
oic

e 
of 

wh
en

 to
 u

se
 o

r a
pp

ly 
the

 re
su

lts
 fr

om
 m

od
ell

ing
 to

ols
 is

 re
lat

ed
 m

ain
ly 

to 
the

 ab
ilit

y o
f th

e s
tud

y t
o i

de
nti

fy 
an

d c
ha

ra
cte

ris
e s

en
sit

ive
 re

ce
pto

rs 
(e

xa
mp

les
 of

 w
hic

h a
re

 
giv

en
 in

 th
e f

oll
ow

ing
 se

cti
on

), 
as

 su
mm

ar
ise

d i
n t

he
 fo

llo
wi

ng
 ex

tra
cts

 fr
om

 th
e g

uid
an

ce
. 

“T
he

 se
ns

itiv
ity

 o
f s

om
e 

re
ce

pto
rs 

ca
n 

be
 cl

ea
rly

 d
efi

ne
d 

in 
me

as
ur

ab
le 

ter
ms

, w
hil

e 
for

 o
the

rs 
the

re
 is

 p
re

se
ntl

y 
ins

uff
ici

en
t u

nd
er

sta
nd

ing
 o

f t
he

 re
ce

pto
r t

o 
ma

ke
 a

ny
thi

ng
 m

or
e 

tha
n 

a 
qu

ali
tat

ive
 s

tat
em

en
t. 

Fo
r e

xa
mp

le,
 lo

ss
 o

f 2
m 

de
pth

 in
 a

 n
av

iga
tio

n 
ch

an
ne

l m
ay

 m
ea

n 
tha

t 
ve

ss
els

 of
 a 

ce
rta

in 
dr

au
gh

t c
an

 no
t a

cc
es

s a
 ha

rb
ou

r, 
or

 m
ay

 re
qu

ire
 re

gu
lar

 dr
ed

gin
g t

o a
llo

w 
co

nti
nu

ed
 u

se
. S

im
ila

rly
, c

ab
le 

tre
nc

hin
g 

clo
se

 to
 a

 k
no

wn
 s

he
llfi

sh
er

y 
ma

y 
ca

us
e 

su
sp

en
de

d 
se

dim
en

t c
on

ce
ntr

ati
on

s o
r s

ed
im

en
t d

ep
os

itio
n 

ra
tes

 to
 ri

se
 a

bo
ve

 a
 sp

ec
ifie

d 
thr

es
ho

ld 
va

lue
 

ov
er

 a
 d

efi
ne

d 
tim

e 
pe

rio
d, 

ca
us

ing
 s

ign
ific

an
t m

or
tal

ity
 ra

tes
 a

nd
 lo

ss
 o

f f
ish

er
y 

inc
om

e. 
In 

the
se

 ca
se

s n
um

er
ica

l m
od

ell
ing

 m
ay

 b
e 

ve
ry 

us
efu

l in
 d

efi
nin

g 
the

 in
ten

sit
y a

nd
 e

xte
nt 

of 
the

 
ph

ys
ica

l c
ha

ng
e f

or
 co

mp
ar

iso
n w

ith
 th

e q
ua

nti
fie

d t
hr

es
ho

ld 
va

lue
.” 

“In
 th

e 
ca

se
s 

wh
er

e 
the

re
 is

 o
nly

 a
n 

ind
ete

rm
ina

te 
po

ss
ibi

lity
 th

at 
ch

an
ge

s 
to 

the
 p

hy
sic

al 
sit

ua
tio

n 
ma

y 
aff

ec
t a

 re
ce

pto
r, 

bu
t w

ith
 n

o 
un

de
rst

an
din

g 
of 

sig
nif

ica
nt 

thr
es

ho
ld 

lev
els

 o
r 

na
tur

al 
va

ria
tio

n, 
the

n 
un

de
rta

kin
g 

nu
me

ric
al 

mo
de

llin
g 

ma
y w

ell
 b

e 
of 

no
 m

or
e 

va
lue

 th
an

 a
n 

ex
pe

rt 
op

ini
on

 d
eli

ve
re

d 
for

 a
 f

ra
cti

on
 o

f 
the

 c
os

t 
an

d 
tim

e. 
Fo

r 
ex

am
ple

, 
de

po
sit

ion
 o

f 
re

mo
bil

ise
d f

ine
 se

dim
en

t o
n a

 nu
rse

ry 
gr

ou
nd

 m
ay

 be
 no

ted
 as

 a 
po

ss
ibl

e p
ro

ble
m 

for
 su

rvi
va

l 
ra

tes
, b

ut 
wi

th 
no

 in
for

ma
tio

n 
on

 th
e 

na
tur

al 
tol

er
an

ce
 to

 d
ep

os
itio

n 
the

re
 is

 li
ttle

 p
oin

t i
n 

de
fin

ing
 th

e 
foo

tpr
int

 o
f d

ep
os

itio
n 

ra
tes

 to
 th

e 
ne

ar
es

t m
illi

me
tre

 a
s 

wo
uld

 b
e 

po
ss

ibl
e 

wi
th 

sta
nd

ar
d p

lum
e d

isp
er

sio
n m

od
ell

ing
 - 

sta
tin

g s
ign

ific
an

ce
 w

ou
ld 

be
 no

 m
or

e t
ha

n c
on

jec
tur

e.”
 

At
 th

is 
po

int
, t

he
 n

ee
d 

for
 m

od
ell

ing
 to

ols
 h

as
 b

ee
n 

ide
nti

fie
d 

an
d 

wi
ll b

e 
de

liv
er

ed
 p

rim
ar

ily
 b

y 
the

 D
HI

 M
IK

E 
21

 s
oft

wa
re

 su
ite

. F
or

 m
os

t m
od

ule
s, 

a 
fle

xib
le 

me
sh

 (a
 n

etw
or

k o
f in

ter
loc

kin
g 
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4.1Sediment Resuspension 

Table 3. Sediment resuspension 

Sediment Resuspension 
PhaseConstruction, Repowering and Decommissioning 

Issue
Increase in suspended sediment concentration during installation/modification/removal of foundations or cables, or the 
initial phases of seabed scouring around newly installed foundations resulting in short-term locally elevated levels of 
suspended sediment concentrations. 

Potential Impact Methodology

Elevated levels of suspended sediment concentration on 
sensitive receptors. 

The location of receptors sensitive to elevated levels of suspended sediment will be determined. The modelling tools will 
be used to simulate the release of sediments into the baseline environment at prescribed locations, rates and intervals 
as described in the PDS for foundation installation, ground preparation and inter-array cable burial. The locations for 
release will be the likely sites of turbines or cable installation in the vicinity of the identified sensitive receptors; the rate
of sediment release will be calculated as the [volume of sediment disturbed]/[time required] and the interval between 
consecutive releases will be based on the activity  

Selected time steps of the resulting time-series maps of cumulative suspended sediment concentration in relation to the 
location of the identified receptors will be presented. These will show the predicted spatial distribution of cumulative or 
persistently elevated levels of SSC which might be expected as a result of these activities. 

Subsequent deposition of sediment on sensitive 
receptors

The location of receptors sensitive to smothering by sediment deposition will be determined. Using the same approach 
described above, the predicted spatial distribution of the cumulative thickness of sediment deposited out of suspension 
will be estimated presented as a map in relation to the identified receptors. 

Proposed Methodology for Coastal Processes EIA 
for the Beatrice and Moray Firth 

Offshore Wind Farm Developments 

19Project No:: R/3888/7 
Report No:      R.1698 

moray offshore 
renewables limited 

4.2Footprint of Turbines and Installation Vessels 

Table 4. Footprint of turbines and installation vessels 

Footprint of Turbines and Installation Vessels 
PhaseConstruction, Repowering and Decommissioning 
IssueSeabed compaction or smothering in the footprint of foundations and of any jack-up vessels used. 
Potential Impact Methodology
Mortality of sensitive marine life in directly affected areas. The most likely sensitive receptors to be affected will be determined. The footprint of the foundations will be calculated 

from the PDS as [seabed footprint area] x [number of turbines]. The footprint of installation vessels will be determined 
as [seabed footprint area] x [number of turbines] x [likely number of visits per turbine]. Both values will be presented as 
a proportion of the total site area and as a proportion of the total habitat area of that type (within the site and within the 
Moray Firth if possible). 
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4.3Effect on Tidal Currents and Waves 

Table 5. Effect on tidal currents and waves 

Effect on Tidal Currents and Waves 
PhaseOperational
IssueChanges to patterns of tidal currents and wave activity as a result of the presence of the turbine foundations. 
Potential Impact Methodology
Change in sediment transport pathways (suspended or 
bedload) affecting the form and function of the Smith 
Bank or other named SACs or SPAs. 

The sensitive receptors to test in this respect are the SACs and SPAs identified in the scoping response. Using the 
same long time series of baseline and with-scheme data created above, similar cumulative exceedance analyses will be 
undertaken for locations offshore of the identified sites. 

Reduction in recreational surfing wave resource in the lee 
of the development. 

Guidance with respect to assessment of impact on surfing resource is available from Surfers Against Sewage (2009). 

The sensitive receptors to test in this respect are the surfing beaches located across the south coast of the Moray Firth; 
the particular wave events of concern are when large waves enter the firth from offshore sectors between North and 
East. In addition to a set of cumulative exceedance plots (as described above, but without reference to sediments), a 
subset of key wave conditions will be identified for testing, to be identified using the available guidance. The wave 
distribution across the firth will be calculated for baseline and with-scheme cases. The effect on the wave climate will be 
presented as a difference map ([with-scheme] - [baseline]) in the context of natural variability and as a series of tables 
showing absolute and percentage effect on key surfing wave parameters. 

Modification of tidal currents or wave climate affecting 
navigation in the area 

The peak tidal current distribution on flood and ebb tides, for spring and neap periods, will be modelled for baseline and 
with-scheme cases. The effect on peak current speeds will be presented as a difference map ([with-scheme] - 
[baseline]) in the context of natural variability. A comment will be made as to any measurable effect on the orientation of 
the tidal axis. 
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4.4Scour around Turbine Foundations 

Table 6. Scour around turbine foundations 

Scour Around Turbine Foundations 
PhaseOperational
IssueScour around foundations leading to local changes in seabed sediment type and morphology. 
Potential Impact Methodology

Impact upon the stability of the turbine foundation.  
A high-level estimate of the maximum depth of local scour will be made using empirical relationships from the relevant 
peer-reviewed literature and following relevant guidance (e.g. DNV, 2007). Such an assessment is not an integral 
requirement for EIA and no detailed assessment will be made of any resulting effect on actual structural stability. This 
information will however provide additional confidence in the validity of the PDS and chosen Rochdale envelope. 

Localised loss of seabed habitat through seabed 
modification.

Using the scour depth determined above and information regarding the surficial sediment properties, the likely diameter 
of the scour hole footprint will be determined. The area of seabed modified by scour will be calculated as ([area of scour 
footprint] - [area of foundation footprint]) x [number of turbines]. This value will be presented as a proportion of the total 
site area and as a proportion of the total habitat area. A comment will be made as to the likely difference between the 
naturally present and scoured sediment surfaces, if no scour-protection were used. 
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moray offshore 
renewables limited 

Table 7. Cumulative and in-combination effects 

Cumulative And In-Combination Effects 
PhaseConstruction, Operational, Repowering and Decommissioning 

Issue
For all issues identified above, there is a concern that the combined development activities or presence of the Beatrice 
Offshore Wind Farm and Moray Firth Offshore Wind Farm may result in local or regional effects greater than would be 
predicted by considering each separately in isolation. 

Potential Impact Methodology

Impacts as above for each EIA issue. The same methodologies will be used to assess each potential impact, considering the simultaneous presence of 
foundations in operational phases 
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re.
 

Th
e 

eff
ec

ts 
of 

no
ise

 o
n 

ma
rin

e 
an

im
als

 m
ay

 b
e 

co
ns

ide
red

 to
 fa

ll i
nto

 th
ree

 ca
teg

ori
es

. T
he

se
 

co
mp

ris
e i

n o
rde

r o
f d

es
ce

nd
ing

 se
ve

rity
: 

1. 
 L

et
ha

lit
y 

an
d 

ph
ys

ic
al

 in
ju

ry
. A

t th
e h

igh
es

t le
ve

ls o
f n

ois
e, 

su
ch

 as
 m

ay
 be

 ca
us

ed
 by

 
the

 us
e o

f u
nd

erw
ate

r e
xp

los
ive

s, 
so

un
d h

as
 th

e c
ap

ac
ity 

to 
kill

 or
 m

aim
. In

jur
ies

 te
nd

 to
 be

 
as

so
cia

ted
 w

ith
 th

e r
ap

id 
co

mp
res

sio
n o

f a
ir c

on
tai

nin
g s

tru
ctu

res
, s

uc
h a

s t
he

 sw
im
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bla
dd

ers
 in

 fis
h a

nd
 th

e a
irw

ay
s o

f m
ari

ne
 m

am
ma

ls. 
 Th

e l
ike

liho
od

 of
 in

jur
y o

r d
ea

th 
ten

ds
 

to 
be

 as
so

cia
ted

 w
ith

 th
e p

ea
k p

res
su

re 
an

d i
mp

uls
e o

f th
e n

ois
e. 

  
2.

 
A

ud
ito

ry
 in

ju
ry

.  
At 

lev
els

 of
 no

ise
 be

low
 th

os
e c

ap
ab

le 
of 

ca
us

ing
 ph

ysi
ca

l in
jur

y, 
da

ma
ge

 
to 

he
ari

ng
 m

ay
 oc

cu
r a

s a
 re

su
lt o

f tw
o p

roc
es

se
s. 

  F
irs

t, p
erm

an
en

t a
nd

 irr
ev

ers
ible

 
au

dit
ory

 tra
um

a m
ay

 re
su

lt f
rom

 a 
sin

gle
 ex

po
su

re 
to 

no
ise

 at
 a 

hig
h l

ev
el.

 Th
e l

ike
liho

od
 of

 
au

dit
ory

 tra
um

a i
n h

um
an

s is
 as

so
cia

ted
 w

ith
 th

e p
ea

k p
res

su
re 

of 
the

 so
un

d, 
an

d i
s k

no
wn

 
to 

oc
cu

r d
uri

ng
 clo

se
 ex

po
su

re 
to 

gu
nfi

re.
 Se

co
nd

, a
cc

um
ula

tive
 au

dit
ory

 da
ma

ge
 m

ay
 

oc
cu

r a
s a

 re
su

lt o
f p

rol
on

ge
d e

xp
os

ure
 to

 no
ise

 at
 lo

we
r le

ve
ls. 

In 
hu

ma
ns

, a
cc

um
ula

tive
 

da
ma

ge
 ha

s b
ee

n s
ho

wn
 to

 be
 re

lat
ed

 to
 th

e e
ne

rgy
 of

 th
e n

ois
e. 

Th
e S

EL
 ap

pro
ac

h 
pro

po
se

d b
y S

ou
tha

ll e
t a

l (2
00

7)1  w
ill b

e u
se

d t
o e

stim
ate

 th
e l

ike
liho

od
 of

 au
dit

ory
 da

ma
ge

 
to 

cla
ss

es
 of

 m
ari

ne
 m

am
ma

ls, 
an

d t
he

 dB
ht a

pp
roa

ch
 pr

op
os

ed
 by

 N
ed

we
ll e

t a
l (2

00
7)2  to

 
es

tim
ate

 th
e l

ike
liho

od
 of

 au
dit

ory
 da

ma
ge

 to
 in

div
idu

al 
sp

ec
ies

 of
 m

ari
ne

 m
am

ma
ls a

nd
 

fish
.

3.
 

B
eh

av
io

ur
al

 e
ffe

ct
s.

 Th
is r

an
ge

 of
 ef

fec
ts 

is p
rob

ab
ly t

he
 m

os
t m

isu
nd

ers
too

d, 
ye

t s
inc

e 
the

y m
ay

 oc
cu

r a
t re

lat
ive

ly l
ow

 le
ve

ls o
f n

ois
e, 

the
y a

re 
of 

cri
tica

l im
po

rta
nc

e s
inc

e t
he

y 
alw

ay
s e

ffe
ct 

ve
ry 

mu
ch

 gr
ea

ter
 ar

ea
s t

ha
n t

he
 pr

ec
ed

ing
 ca

teg
ori

es
 of

 ef
fec

ts.
 Fo

r th
e 

pu
rpo

se
s o

f th
is d

oc
um

en
t, t

he
 au

tho
rs 

off
er 

a d
efi

nit
ion

 of
 th

e b
eh

av
iou

ral
 ef

fec
ts 

of 
no

ise
 

as
 "a

 ch
an

ge
 in

 th
e b

eh
av

iou
r o

f a
n a

nim
al,

 ca
us

ed
 by

 ex
po

su
re 

to 
no

ise
". T

he
 ch

an
ge

 in
 

be
ha

vio
ur 

ma
y b

e c
og

nit
ive

, th
at 

is, 
inv

olv
ing

 a 
co

ns
cio

us
 de

cis
ion

 by
 th

e a
nim

al,
 or

 
ins

tin
ctiv

e, 
wh

ere
 an

 an
im

al 
rea

cts
 to

 a 
ple

as
an

t o
r u

np
lea

sa
nt 

stim
ulu

s. 
Be

ha
vio

ura
l e

ffe
cts

 
ma

y a
lso

 en
co

mp
as

s a
ttra

ctio
n o

r a
vo

ida
nc

e. 
 Fo

r in
sta

nc
e, 

an
 an

im
al 

mo
vin

g t
ow

ard
s a

nd
 

inv
es

tig
ati

ng
 a 

no
ise

 m
ay

 be
 co

ns
ide

red
 to

 be
 an

 ex
am

ple
 of

 co
gn

itiv
e a

ttra
ctio

n. 
An

 an
im

al 
fle

ein
g a

 no
ise

 ha
vin

g t
he

 ch
ara

cte
ris

tics
 of

 a 
pre

da
tor

 m
ay

 be
 co

ns
ide

red
 to

 be
 an

 ex
am

ple
 

of 
co

gn
itiv

e a
vo

ida
nc

e. 
 An

 an
im

al 
fle

ein
g a

n a
cc

ep
tab

ly l
ou

d n
ois

e m
ay

 be
 co

ns
ide

red
 to

 
be

 an
 ex

am
ple

 of
 in

stin
ctiv

e a
vo

ida
nc

e. 
Th

e i
mp

ort
an

ce
 of

 th
is c

las
sifi

ca
tio

n i
s t

ha
t c

og
nit

ive
 

eff
ec

ts 
ma

y o
cc

ur 
at 

an
y le

ve
l o

f s
ou

nd
 th

at 
the

 an
im

al 
ma

y h
ea

r, w
he

rea
s in

stin
ctiv

e e
ffe

cts
 

are
 be

liev
ed

 to
 be

 as
so

cia
ted

 w
ith

 a 
se

ns
ati

on
 of

 "u
nb

ea
rab

le 
lou

dn
es

s".
 Al

l o
f th

es
e e

ffe
cts

 
are

 ho
we

ve
r a

ss
oc

iat
ed

 w
ith

 th
e h

ea
rin

g, 
an

d t
he

ref
ore

 fo
r a

 cr
ite

rio
n t

o b
e r

ea
list

ic i
t m

us
t 

inc
orp

ora
te 

a m
ea

su
re 

of 
he

ari
ng

 ac
uit

y. 
 Th

e d
B h

t o
f N

ed
we

ll h
as

 be
en

 de
ve

lop
ed

 to
 

es
tim

ate
 th

e l
ike

liho
od

 of
 be

ha
vio

ura
l e

ffe
cts

 on
 in

div
idu

al 
sp

ec
ies

 of
 m

ari
ne

 m
am

ma
ls a

nd
 

fish
; S

ou
tha

ll te
nta

tive
ly r

ec
om

me
nd

s t
he

 SE
L a

s a
 cr

ite
rio

n f
or 

sin
gle

 im
pu

lsiv
e n

ois
es

 
wh

ere
as

 fo
r m

ult
iple

 pu
lse

 an
d n

on
-pu

lse
s a

 qu
alit

ati
ve

 m
od

el 
ba

se
d o

n r
ec

eiv
ed

 R
MS

 
So

un
d P

res
su

re 
Le

ve
ls i

s p
rop

os
ed

.
It m

ay
 be

 co
mm

en
ted

 th
at 

ev
en

 in
 th

e c
as

e o
f re

lat
ive

ly 
hig

h n
ois

e l
ev

el 
so

urc
es

 su
ch

 as
 pi

ling
, 

the
re 

are
 pr

ac
tica

l m
itig

ati
on

 st
rat

eg
ies

 w
hic

h m
ay

 be
 us

ed
 to

 re
du

ce
 or

 el
im

ina
te 

the
 ris

k o
f b

oth
 

ph
ys

ica
l e

ffe
cts

 an
d a

ud
ito

ry 
inju

ry.
 C

on
se

qu
en

tly,
 th

e m
eth

od
olo

gy
 of

 th
is 

do
cu

me
nt 

foc
us

es
 on

 

1
So

uth
all

, B
ran

do
n L

.; B
ow

les
, A

nn
 E.

; E
llis

on
, W

illia
m 

T.;
 Fi

nn
era

n, 
Ja

me
s J

.; G
en

try
, R

og
er 

L.;
 G

ree
ne

, C
ha

rle
s R

.; K
as

tak
, D

av
id;

 Ke
tte

n, 
Da

rle
ne

 
R.

; M
ille

r, J
am

es
 H

.; N
ac

hti
ga

ll, 
Pa

ul 
E.;

 R
ich

ard
so

n, 
W.

 Jo
hn

; T
ho

ma
s, 

Je
an

ett
e A

.; T
ya

ck
, P

ete
r L
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00

7) 
M

ar
in

e 
M

am
m

al
 N

oi
se

 E
xp

os
ur

e 
C

rit
er

ia
 

A
qu

at
ic

 M
am

m
al

s, 
Vo

l 3
3 (

4).

2
Ne

dw
ell

 J 
R,

 Tu
rnp

en
ny

 A 
W 

H,
 Lo

ve
ll J

, P
arv

in 
S J

, W
ork

ma
n R

, S
pin

ks
 J 

A L
, H

ow
ell

 D
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00
7b

).  
A 

va
lid

at
io

n 
of

 th
e 

dB
ht
 a

s 
a 

m
ea

su
re

 o
f t

he
 

be
ha

vi
ou

ra
l a

nd
 a

ud
ito

ry
 e

ffe
ct

s 
of

 u
nd

er
w

at
er

 n
oi

se
. S

ub
ac

ou
ste

ch
 R

ep
ort

 R
efe

ren
ce

: 5
34

R1
23

1, 
Pu

bli
sh

ed
 by

 D
ep

art
me

nt 
for

 Bu
sin

es
s, 

En
ter

pri
se

 
an

d R
eg

ula
tor

y R
efo

rm
.
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be
ha

vio
ura

l e
ffe

cts
, a

s b
ein

g b
y f

ar 
the

 m
os

t d
iffic

ult
 to

 m
itig

ate
, c

ov
eri

ng
 th

e l
arg

es
t a

rea
 of

 se
a 

an
d t

he
ref

ore
 ha

vin
g t

he
 gr

ea
tes

t c
ap

ac
ity 

to 
ca

us
e a

n a
dv

ers
e e

ffe
ct.

 

Pr
op

os
ed

ge
ne

ra
lm

et
ho

do
lo

gy
It i

s p
rop

os
ed

 th
at 

the
 ge

ne
ral

 ap
pro

ac
h t

o e
stim

ati
ng

 th
e l

ev
els

 of
 su

bs
ea

 no
ise

 fro
m 

off
sh

ore
 w

ind
 

far
m 

de
ve

lop
me

nts
 is 

in 
tw

o p
ha

se
s. 

Ini
tia

lly,
 a 

bro
ad

-br
us

h m
od

elli
ng

 ap
pro

ac
h w

ill b
e u

se
d t

o r
an

k 
ord

er 
a w

ide
 ra

ng
e o

f o
ffs

ho
re 

win
d f

arm
 re

lat
ed

 so
urc

es
 of

 un
de

rw
ate

r n
ois

e. 
In 

the
 m

ain
, th

e 
inf

orm
ati

on
 us

ed
 to

 ge
ne

rat
e t

his
 m

od
el 

wil
l c

om
e f

rom
 th

e v
ery

 su
bs

tan
tia

l d
ata

ba
se

 of
 re

co
rdi

ng
s 

of 
va

rio
us

 no
ise

 so
urc

es
 m

ad
e b

y S
ub

ac
ou

ste
ch

 E
nv

iro
nm

en
tal

 ov
er 

the
 la

st 
20

 ye
ars

. T
he

 m
od

el 
wil

l u
se

 a
n 

es
tim

ate
 fr

om
 th

is 
da

tab
as

e 
of 

the
 ty

pic
al 

fre
qu

en
cy

 c
on

ten
t, 

so
urc

e 
lev

els
 a

nd
 

tra
ns

mi
ss

ion
 lo

ss
es

 as
so

cia
ted

 w
ith

 ea
ch

 no
ise

 so
urc

e t
yp

e. 
Th

es
e d

ata
 w

ill b
e u

se
d t

o d
ete

rm
ine

 
the

 im
pa

ct 
of 

ea
ch

 no
ise

 so
urc

e o
n t

he
 m

ari
ne

 en
vir

on
me

nt,
 by

 us
ing

 th
e e

stim
ate

 of
 no

ise
 le

ve
l 

an
d a

 su
ita

ble
 cr

ite
rio

n f
or 

a l
ev

el 
ab

ov
e w

hic
h i

t w
ill 

ha
ve

 an
 ef

fec
t to

 es
tim

ate
 th

e a
rea

 w
hic

h i
s 

eff
ec

ted
 by

 th
e n

ois
e s

ou
rce

 fo
r e

ac
h c

las
s o

r s
pe

cie
s o

f m
ari

ne
 an

im
al.

 
Th

e r
an

k o
rde

rin
g w

ill a
llow

 m
os

t o
f th

e a
ctiv

itie
s t

o b
e e

lim
ina

ted
 fro

m 
fur

the
r c

on
sid

era
tio

n, 
wh

ere
 

the
y a

re 
sh

ow
n t

o c
au

se
 ne

glig
ible

 ad
ve

rse
 ef

fec
t, a

nd
 he

nc
e a

llow
 fu

rth
er 

co
ns

ide
rat

ion
 to

 fo
cu

s 
on

 so
urc

es
 of

 no
ise

 th
at 

ha
ve

 th
e c

ap
ac

ity 
to 

ca
us

e a
 si

gn
ific

an
t a

dv
ers

e e
ffe

ct.
 Th

e a
ctiv

itie
s t

ha
t 

ge
ne

rat
e t

he
 hi

gh
es

t n
ois

e l
ev

els
 (e

.g.
 im

pa
ct 

pili
ng

) w
ill 

req
uir

e d
eta

iled
 m

od
elli

ng
 to

 pr
ov

ide
 a 

de
tai

led
 as

se
ss

me
nt 

of 
the

 ar
ea

 af
fec

ted
. T

he
 re

su
lts 

of 
thi

s d
eta

iled
 m

od
elli

ng
 w

ill 
be

 co
mb

ine
d 

wit
h 

po
pu

lat
ion

 a
nd

 b
eh

av
iou

ral
 d

ata
 to

 a
llow

 b
iolo

gic
al 

as
se

ss
me

nt 
of 

the
 si

gn
ific

an
ce

 o
f a

ny
 

eff
ec

ts 
on

 fis
h, 

ma
rin

e m
am

ma
ls a

nd
 bi

rds
 to

 be
 de

ter
mi

ne
d. 

In
fo
rm

at
io
n
re
qu

ir
ed

fo
r
m
od

el
lin

g

All
 de

tai
led

 m
od

elli
ng

 w
ill b

e t
es

ted
 at

 al
l s

tag
es

 ag
ain

st 
pre

vio
us

ly 
me

as
ure

d d
ata

 an
d t

he
 ou

tpu
ts 

of 
all 

mo
de

llin
g w

ill b
e v

alid
ate

d a
ga

ins
t e

xis
tin

g m
ea

su
red

 da
ta.

 By
 th

is m
ea

ns
, it

 w
ill b

e p
os

sib
le 

to 
en

su
re 

tha
t th

e m
od

elli
ng

 is 
rea

list
ic a

nd
 re

pre
se

nta
tive

. 
At 

the
 tim

e o
f w

riti
ng

, it
 is

 an
tici

pa
ted

 on
 th

e b
as

is 
of 

ex
pe

rie
nc

e t
ha

t th
e p

red
om

ina
nt 

no
ise

 so
urc

e 
req

uir
ing

 ev
alu

ati
on

 in
 th

e c
as

e o
f th

e B
ea

tric
e O

ffs
ho

re 
Wi

nd
 Fa

rm
 an

d t
he

 M
ora

y F
irth

 O
ffs

ho
re 

Wi
nd

 F
arm

 p
roj

ec
ts.

 w
ill 

be
 th

at 
of 

im
pa

ct 
pili

ng
 fo

r t
he

 w
ind

 fa
rm

 fo
un

da
tio

ns
. S

ub
ac

ou
ste

ch
 

En
vir

on
me

nta
l h

as
 de

ve
lop

ed
 th

e p
ow

erf
ul 

IN
SP

IR
E 

mo
de

l, w
hic

h e
na

ble
s t

he
 no

ise
 fro

m 
im

pa
ct 

pili
ng

 to
 be

 ac
cu

rat
ely

 pr
ed

icte
d. 

It i
s i

nte
nd

ed
 th

at 
thi

s m
od

el 
wil

l b
e u

se
d p

red
ica

tive
ly 

to 
es

tim
ate

 
the

 n
ois

e 
im

pa
ct 

of 
ind

ivid
ua

l p
iles

 a
nd

 g
uid

e 
the

 c
on

str
uc

tio
n 

pro
gra

mm
e, 

thu
s 

en
ab

ling
 th

e 
co

ns
tru

ctio
n 

pro
gra

mm
e 

to 
be

 o
pti

mi
se

d 
fro

m 
no

ise
 im

pa
ct 

sta
nd

po
int

 a
nd

 h
en

ce
 e

ns
uri

ng
 

ad
he

ren
ce

 to
 be

st 
pra

ctic
e. 

In 
ord

er 
to 

de
ter

mi
ne

 th
e l

ev
el 

of 
no

ise
, re

liab
le 

es
tim

ate
s o

f th
e c

riti
ca

l p
ara

me
ter

s t
ha

t e
ffe

ct 
the

 
lev

els
 of

 un
de

rw
ate

r n
ois

e p
rod

uc
ed

 w
ill b

e r
eq

uir
ed

. T
yp

ica
lly 

for
 pi

ling
 th

es
e i

nc
lud

e: 
 

Pil
e d

iam
ete

r 
 

Ex
pe

cte
d b

low
 fo

rce
s 

 
Ex

pe
cte

d i
ns

tal
lat

ion
 tim

e 
 

Wa
ter

 de
pth

s a
t th

e p
ilin

g l
oc

ati
on

 an
d i

n s
urr

ou
nd

ing
 w

ate
rs 

It i
s e

xp
ec

ted
 th

at 
the

se
 w

ill b
e s

up
plie

d b
y t

he
 en

gin
ee

rin
g d

es
ign

 te
am

. W
ate

r d
ep

ths
 to

 a 
su

ita
ble

 
res

olu
tio

n a
re 

av
aila

ble
 as

 el
ec

tro
nic

 ba
thy

me
try

 da
ta 

fro
m 

Se
az

on
e o

r th
e U

KH
O.

 
In 

ord
er 

to 
as

se
ss

 th
e i

mp
ort

an
ce

 of
 ot

he
r n

ois
e s

ou
rce

s, 
a l

ist 
of 

the
 ty

pe
s o

f a
ctiv

ity 
cre

ati
ng

 th
e 

no
ise

 an
d t

he
 ty

pe
 of

 eq
uip

me
nt 

us
ed

 (tr
en

ch
ing

, ro
ck

 pl
ac

em
en

t, d
yn

am
ica

lly 
po

siti
on

ed
 ve

ss
els

, 
wo

rk 
bo

ats
, s

eis
mi

c s
urv

ey
, e

tc)
 w

ill 
be

 re
qu

ire
d, 

alo
ng

 w
ith

 th
e 

like
ly 

du
rat

ion
 o

f e
ac

h 
ac

tivi
ty.
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Wh
ere

 de
tai

ls 
of 

the
 ac

tivi
ty 

are
 no

t y
et 

kn
ow

n, 
a r

an
ge

 of
 sc

en
ari

os
 w

ill 
ne

ed
 to

 be
 co

ns
ide

red
, 

typ
ica

lly 
us

ing
 a 

“w
ors

t c
as

e” 
es

tim
ati

on
 fo

r e
ac

h (
the

 R
oc

hd
ale

 E
nv

elo
pe

 ap
pro

ac
h).

 In
 es

tim
ati

ng
 

the
 im

pa
ct 

of 
ea

ch
 so

urc
e, 

bo
th 

the
 ar

ea
 of

 se
a a

ffe
cte

d a
nd

 th
e d

ura
tio

n o
f th

e e
xc

lus
ion

 (i.
e.,

 th
e 

los
s o

f h
ab

ita
t in

 sq
ua

re 
kilo

me
tre

-da
ys

) w
ill 

be
 in

clu
de

d, 
in 

ord
er 

tha
t th

e i
mp

ort
an

ce
 of

 lo
w-

lev
el 

pe
rsi

ste
nt 

no
ise

 so
urc

es
 ca

n b
e a

ss
es

se
d a

ga
ins

t h
igh

-le
ve

l in
ter

mi
tte

nt 
so

urc
es

. 

In
te
ra
ct
io
n
w
it
h
ot
he

r
EI
A
to
pi
cs

Th
e o

utp
ut 

of 
the

 m
od

elli
ng

 w
ill 

be
 ob

jec
tive

 ph
ys

ica
l q

ua
nti

tie
s, 

inc
lud

ing
 th

e p
red

icte
d l

ev
els

 of
 

un
de

rw
ate

r n
ois

e f
rom

 w
ind

 fa
rm

 ac
tivi

tie
s a

nd
 th

e a
rea

 of
 se

a e
ffe

cte
d a

rou
nd

 ea
ch

 no
ise

 so
urc

e. 
Th

es
e 

qu
an

titie
s 

rep
res

en
t r

ela
tive

ly 
sim

ple
 p

hy
sic

al 
ou

tpu
ts 

tha
t c

an
 b

e 
int

erp
ret

ed
 fr

om
 a

 
bio

log
ica

l s
tan

dp
oin

t to
 as

se
ss

 th
eir

 si
gn

ific
an

ce
 fo

r fi
sh

, m
ari

ne
 m

am
ma

ls 
an

d d
ivin

g b
ird

s, 
thu

s 
en

su
rin

g 
tha

t b
iolo

gic
al 

an
d 

ac
ou

stic
 e

xp
ert

ise
 ca

n 
be

 co
mb

ine
d 

to 
pro

vid
e 

the
 m

os
t a

cc
ura

te 
po

ss
ible

 es
tim

ate
 of

 th
e b

iolo
gic

al 
sig

nif
ica

nc
e o

f n
ois

e. 

D
et

ai
ls

of
th

e
no

is
e

m
od

el
lin

g
m

et
ho

do
lo

gy
Th

e n
ois

e m
od

elli
ng

 w
ill b

e u
nd

ert
ak

en
 in

 tw
o p

ha
se

s. 
 

Ph
as
e
1:
ra
nk

or
de

ri
ng

of
no

is
e
so
ur
ce
s.

Th
e i

nit
ial 

sta
ge

s o
f th

e u
nd

erw
ate

r n
ois

e m
od

elli
ng

 w
ill b

e c
arr

ied
 ou

t u
sin

g a
 si

mp
le 

ye
t re

alis
tic 

bro
ad

-br
us

h 
So

urc
e 

Le
ve

l-T
ran

sm
iss

ion
 L

os
s 

(S
L-T

L) 
mo

de
l. 

Th
is 

mo
de

l w
ill 

be
 b

as
ed

 o
n 

Su
ba

co
us

tec
h E

nv
iro

nm
en

tal
’s s

ub
sta

nti
al 

da
tab

as
e o

f n
ois

e s
ou

rce
s t

o p
rov

ide
 an

 in
dic

ati
on

 of
 th

e 
typ

ica
l le

ve
ls 

of 
un

de
rw

ate
r n

ois
e g

en
era

ted
 by

 w
ind

 fa
rm

 re
lat

ed
 ac

tivi
tie

s. 
Th

is 
mo

de
l is

 be
ing

 
de

ve
lop

ed
 a

s p
art

 o
f t

his
 p

roj
ec

t a
nd

 w
ill 

allo
w 

the
 si

gn
ific

an
ce

 o
f a

 w
ide

 ra
ng

e 
of 

so
urc

es
 o

f 
un

de
rw

ate
r n

ois
e t

o b
e r

an
k-o

rde
red

 fo
r a

 w
ide

 ra
ng

e o
f m

ari
ne

 an
im

als
. T

his
 in

for
ma

tio
n, 

alo
ng

 
wit

h d
eta

ils 
fro

m 
the

 en
gin

ee
rin

g s
pe

cia
list

s r
eg

ard
ing

 du
rat

ion
 of

 th
e a

ctiv
itie

s, 
wil

l th
en

 be
 us

ed
 by

 
the

 o
the

r E
IA 

sp
ec

iali
sts

 in
 th

e 
ma

rin
e 

ma
mm

al,
 fis

h 
an

d 
orn

ith
olo

gy
 se

ctio
ns

 to
 d

ete
rm

ine
 th

e 
ov

era
ll p

ote
nti

al 
im

pa
ct 

for
 ea

ch
. 

In 
de

tai
l, a

s s
ou

nd
 pr

op
ag

ate
s t

hro
ug

h w
ate

r it
 re

du
ce

s i
n l

ev
el 

as
 a 

res
ult

 of
 lo

ss
es

 re
lat

ing
 to

 
en

erg
y d

iss
ipa

tio
n (

ab
so

rpt
ion

) a
nd

 al
so

 du
e t

o t
he

 so
un

d e
ne

rgy
 si

mp
ly 

sp
rea

din
g o

ve
r a

 w
ide

r 
are

a 
(ge

om
etr

ic 
sp

rea
din

g).
 T

yp
ica

lly,
 a

 so
urc

e 
of 

un
de

rw
ate

r n
ois

e 
is 

qu
an

tifie
d 

in 
ter

ms
 o

f a
 

So
urc

e L
ev

el 
(S

L),
 w

hic
h i

s t
he

 le
ve

l o
f s

ou
nd

 en
erg

y r
ele

as
ed

 by
 th

e s
ou

rce
, u

su
ally

 de
sc

rib
ed

 as
 

the
 le

ve
l o

f u
nd

erw
ate

r n
ois

e a
t a

 ra
ng

e o
f 1

 m
 fro

m 
the

 so
urc

e. 
In 

ord
er 

to 
ch

ara
cte

ris
e t

he
 ra

te 
at 

wh
ich

 en
erg

y i
s l

os
t a

 va
lue

 fo
r th

e T
ran

sm
iss

ion
 Lo

ss
 (T

L) 
is 

oft
en

 gi
ve

n. 
Th

e l
ev

el 
at 

a p
art

icu
lar

 
po

int
 in

 th
e w

ate
r s

pa
ce

 to
 w

hic
h a

n a
nim

al 
is 

su
bje

cte
d, 

the
 R

ec
eiv

ed
 Le

ve
l (R

L),
 is

 in
 lo

ga
rith

mi
c 

ter
ms

 th
e S

ou
rce

 Le
ve

l m
inu

s t
he

 Tr
an

sm
iss

ion
 Lo

ss
. 

RL
 = 

SL
 – 

TL
 

eq
n. 

1 
Ov

er 
sh

ort
 d

ista
nc

es
, a

bs
orp

tio
n 

eff
ec

ts 
ha

ve
 lit

tle
 in

flu
en

ce
 o

n 
the

 T
ran

sm
iss

ion
 L

os
s a

nd
 ca

n 
oft

en
 be

 ig
no

red
, a

nd
 in

 th
is 

ca
se

 an
d o

ve
r a

 de
fin

ed
 sp

rea
d o

f ra
ng

e i
t is

 re
as

on
ab

ly 
ac

cu
rat

e t
o 

us
e a

 lin
ea

r fi
t o

f th
e f

orm
 

RL
 = 

SL
 – 

N 
log

 r 
eq

n. 
2 

wh
ere

 N
 is

 ge
ne

ral
ly 

ch
ara

cte
ris

ed
 as

 be
ing

 a 
ter

m 
as

so
cia

ted
 w

ith
 th

e s
pre

ad
ing

 of
 so

un
d. 

Th
e 

So
urc

e L
ev

el 
itse

lf m
ay

 be
 qu

ote
d i

n a
ny

 ph
ys

ica
l q

ua
nti

ty,
 fo

r in
sta

nc
e, 

a p
ilin

g s
ou

rce
 m

ay
 be

 
ex

pre
ss

ed
 as

 ha
vin

g a
 “p

ea
k t

o p
ea

k S
ou

rce
 Le

ve
l o

f 2
00

 dB
 re

 1 
μP

a @
 1m

”. 
 It 

ma
y b

e a
lso

 
sp

ec
ifie

d i
n t

erm
s o

f a
 fre

qu
en

cy
 w

eig
hte

d l
ev

el 
for

 a 
pa

rtic
ula

r a
nim

al 
sp

ec
ies

 or
 cla

ss
, a

llow
ing

 th
e 

"lo
ud

ne
ss

" o
r e

ffe
ct 

of 
the

 so
un

d t
o b

e e
va

lua
ted

.  
Th

is 
ap

pro
ac

h i
s i

nh
ere

nt 
in 

bo
th 

the
 N

ed
we

ll 
dB

ht f
orm

ula
tio

n a
nd

 th
e S

ou
tha

ll S
EL

 ap
pro

ac
h. 
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It w
ill 

the
ref

ore
 be

 ap
pre

cia
ted

 th
at 

thi
s s

im
ple

 m
od

el 
ha

s b
ee

n c
ho

se
n i

n t
he

 m
ain

 be
ca

us
e i

t is
 

pa
n-s

pe
cifi

c, 
tha

t is
, a

ble
 to

 e
va

lua
te 

the
 si

gn
ific

an
ce

 o
f t

he
 n

ois
e 

for
 a

 w
ide

 ra
ng

e 
of 

ma
rin

e 
an

im
als

 ha
vin

g g
rea

tly 
va

ryi
ng

 ac
uit

y o
f h

ea
rin

g, 
an

d f
req

ue
nc

y r
an

ge
 ov

er 
wh

ich
 th

ey
 ca

n h
ea

r. 
Th

is 
is 

cri
tica

l to
 an

y r
ea

list
ic 

inv
es

tig
ati

on
, b

ec
au

se
 no

ise
 so

urc
es

 w
ith

 a 
sig

nif
ica

nt 
co

nte
nt 

of 
hig

h 
fre

qu
en

cy
 no

ise
 w

ill t
en

d t
o s

ele
ctiv

ely
 ef

fec
t h

igh
 fre

qu
en

cy
 he

are
rs 

su
ch

 as
 th

e h
arb

ou
r p

orp
ois

e, 
wh

ile 
so

urc
es

 w
ith

 a 
sig

nif
ica

nt 
co

nte
nt 

of 
low

-fre
qu

en
cy

 w
ill 

ten
d t

o a
ffe

ct 
low

-fre
qu

en
cy

 he
are

rs 
su

ch
 as

 fis
h. 

Th
e e

ffe
ct 

of 
an

y g
ive

n n
ois

e s
ou

rce
 m

ay
 th

ere
for

e b
e g

rea
tly 

dif
fer

en
t fo

r d
iffe

ren
t 

sp
ec

ies
, a

nd
 it 

is 
the

ref
ore

 es
se

nti
al 

to 
us

e a
 m

od
elli

ng
 pr

oc
es

s t
ha

t c
on

sid
ers

 th
e h

ea
rin

g a
cu

ity 
of 

the
 ef

fec
ted

 sp
ec

ies
.  

Alt
ho

ug
h t

he
 fo

rm
ula

tio
n i

s s
im

ple
, o

bta
inin

g a
cc

ura
te 

va
lue

s t
o i

ns
ert

 in
to 

it f
rom

 ac
tua

l d
ata

 fro
m 

a 
wid

e r
an

ge
 of

 ex
pe

rim
en

tal
 m

ea
su

rem
en

ts 
pro

ce
ss

ed
 in

to 
a l

arg
e r

an
ge

 of
 an

im
al 

typ
es

 is
 bo

th 
co

mp
lex

 an
d o

ne
rou

s. 
Fo

r in
sta

nc
e, 

it i
s o

fte
n n

ot 
rea

lise
d t

ha
t, s

inc
e t

he
 va

lue
 of

 S
ou

rce
 Le

ve
l 

qu
ote

d f
or 

a p
art

icu
lar

 so
urc

e i
s o

bta
ine

d b
y e

xtr
ap

ola
tio

n; 
the

 va
lue

 w
ill d

ep
en

d o
n t

he
 m

od
el 

tha
t 

is 
us

ed
 to

 pe
rfo

rm
 th

e e
xtr

ap
ola

tio
n. 

Fig
ure

 1 
illu

str
ate

s t
his

 po
int

. T
he

 di
ag

ram
 illu

str
ate

s a
 se

t o
f 

me
as

ure
me

nts
 m

ad
e o

f th
e n

ois
e f

rom
 pi

ling
. In

 th
e s

im
ple

st 
ca

se
, in

 or
de

r t
o d

raw
 co

nc
lus

ion
s 

ab
ou

t th
e d

ata
, it

 m
ay

 be
 fit

ted
 to

 a 
str

aig
ht-

line
 m

od
el;

 th
is 

is 
sh

ow
n i

n t
he

 fig
ure

 by
 th

e g
ree

n l
ine

. 
Su

ch
 a

 m
od

el 
eff

ec
tive

ly 
as

su
me

s t
ha

t th
e 

no
ise

 le
ve

l a
tte

nu
ate

s o
nly

 a
s a

 re
su

lt o
f g

eo
me

tric
 

sp
rea

din
g. 

Th
is 

ho
we

ve
r w

ill 
ge

ne
ral

ly 
ov

er-
es

tim
ate

 th
e 

lev
el 

for
 lo

w 
an

d 
hig

h 
ran

ge
s, 

sin
ce

 it 
ign

ore
s 

the
 e

ffe
cts

 o
f a

bs
orp

tio
n 

of 
the

 n
ois

e. 
An

 im
pro

ve
d 

mo
de

l, 
inc

lud
ing

 a
bs

orp
tio

n, 
is 

rep
res

en
ted

 by
 th

e r
ed

 lin
e a

nd
 gi

ve
s a

 be
tte

r fi
t to

 th
e d

ata
, a

nd
 in

de
ed

 th
is 

sim
ple

 fo
rm

 is
 us

ua
lly 

ad
eq

ua
te 

for
 m

od
elli

ng
 so

un
d p

rop
ag

ati
on

 fro
m 

a s
ou

rce
 in

 de
ep

 w
ate

r o
f ro

ug
hly

 co
ns

tan
t d

ep
th.

 
Ho

we
ve

r, i
n t

he
 ca

se
 of

 re
lat

ive
ly 

sh
allo

w 
co

as
tal

 w
ate

rs,
 w

he
re 

the
 pr

op
os

ed
 pr

oje
ct 

is 
situ

ate
d, 

the
 de

pth
 m

ay
 ra

pid
ly 

flu
ctu

ate
 be

tw
ee

n s
ha

llow
 w

ate
r o

f a
 fe

w 
me

tre
s a

nd
 de

ep
 w

ate
r o

f te
ns

 of
 

me
tre

s o
r m

ore
. In

 th
es

e c
irc

um
sta

nc
es

, th
e T

ran
sm

iss
ion

 Lo
ss

 be
co

me
s a

 m
ore

 co
mp

lex
 fu

nc
tio

n 
of 

de
pth

 th
at 

de
pe

nd
s h

ea
vily

 on
 th

e l
oc

al 
ba

thy
me

try
 an

d h
en

ce
 sh

ou
ld 

ide
ally

 be
 ca

lcu
lat

ed
 us

ing
 

a m
ore

 so
ph

isti
ca

ted
 m

od
el,

 su
ch

 as
 IN

SP
IR

E. 
Wh

ere
 th

es
e e

ffe
cts

 ar
e i

nc
lud

ed
, a

s i
llus

tra
ted

 by
 

the
 bl

ue
 lin

e, 
ye

t a
no

the
r v

alu
e o

f S
ou

rce
 Le

ve
l m

ay
 re

su
lt; 

typ
ica

lly 
low

er 
lev

els
 of

 no
ise

 m
ay

 be
 

pre
dic

ted
 ne

ar 
to 

the
 no

ise
 so

urc
e. 

Th
e v

ari
ati

on
 in

 es
tim

ate
s o

f S
ou

rce
 Le

ve
l fo

r th
e s

am
e d

ata
se

t, w
he

n a
na

lys
ed

 in
 di

ffe
ren

t w
ay

s, 
ind

ica
tes

 ho
w 

So
urc

e L
ev

el 
wil

l in
 ge

ne
ral

 be
 a 

fun
ctio

n o
f th

e m
od

el 
tha

t is
 us

ed
 to

 ex
pre

ss
 th

e 
no

ise
 le

ve
ls. 

Fo
r th

e p
urp

os
es

 of
 th

e m
eth

od
olo

gy
 of

 th
is 

as
se

ss
me

nt,
 th

e i
nit

ial 
ran

k o
rde

rin
g o

f 
no

ise
 so

urc
es

 un
de

rta
ke

n i
n p

ha
se

 1 
wil

l u
se

 a 
sim

ple
 st

rai
gh

t-li
ne

 fo
rm

ula
tio

n. 
 H

ow
ev

er,
 fo

r th
e 

de
tai

led
 a

na
lys

is 
of 

ph
as

e 
2, 

the
 IN

SP
IR

E 
mo

de
l w

ill 
be

 u
se

d 
to 

off
er 

so
ph

isti
ca

ted
 a

nd
 m

ore
 

ac
cu

rat
e e

stim
ate

s o
f th

e n
ois

e. 



Su
ba

co
us

tec
h E

nv
iro

nm
en

tal
 Lt

d  
    

    
   

 
  7

Fi
gu

re
 1

 –
 D

iff
er

en
ce

s 
in

 S
ou

rc
e 

Le
ve

l e
st

im
at

io
n 

ba
se

d 
on

 v
ar

io
us

 m
od

el
s 

Th
e s

im
ple

 m
od

el 
wil

l a
lso

 ta
ke

 in
to 

ac
co

un
t v

ari
ati

on
s i

n t
he

 pa
ram

ete
rs 

aff
ec

tin
g t

he
 no

ise
 le

ve
l. 

Fo
r in

sta
nc

e, 
cu

rre
ntl

y a
va

ilab
le 

inf
orm

ati
on

 su
gg

es
ts 

tha
t th

e l
ev

el 
of 

un
de

rw
ate

r n
ois

e f
rom

 im
pa

ct 
pili

ng
 op

era
tio

ns
 is

 cl
os

ely
 re

lat
ed

 to
 th

e p
ile 

siz
e, 

wit
h s

ou
nd

 le
ve

ls 
inc

rea
sin

g w
ith

 pi
le 

siz
e. 

Th
e 

blo
w 

for
ce

 ap
plie

d t
o t

he
 pi

le 
als

o i
nfl

ue
nc

es
 th

e n
ois

e l
ev

els
 pr

od
uc

ed
; h

ow
ev

er,
 ty

pic
ally

, b
low

 
for

ce
s a

lso
 in

cre
as

e w
ith

 pi
le 

siz
e s

o t
he

se
 tw

o f
ac

tor
s a

re 
ac

tua
lly 

int
erd

ep
en

de
nt.

 Th
e I

NS
PIR

E 
mo

de
l a

lso
 ta

ke
s t

his
 in

to 
ac

co
un

t v
ia 

an
 in

bu
ilt 

so
urc

e 
fun

ctio
n, 

bu
t in

 th
e 

sim
ple

 m
od

el 
it i

s 
int

en
de

d t
o a

dd
 th

is e
xp

lici
tly.

 
As

 an
 ex

am
ple

, F
igu

re 
2 s

ho
ws

 a 
su

mm
ary

 of
 S

ou
rce

 Le
ve

ls 
ex

tra
po

lat
ed

 fro
m 

me
as

ure
d d

ata
 on

 
a n

um
be

r o
f im

pa
ct 

pili
ng

 op
era

tio
ns

 us
ing

 va
rio

us
 pi

le 
siz

es
. It

 ca
n b

e s
ee

n t
ha

t a
s t

he
 di

am
ete

r o
f 

the
 pi

le 
inc

rea
se

s, 
the

 so
urc

e l
ev

el 
als

o i
nc

rea
se

s, 
alt

ho
ug

h i
t m

ay
 be

 co
mm

en
ted

 th
at 

 tw
o r

es
ult

s 
tha

t u
nd

erl
ie 

the
 ge

ne
ral

 cu
rve

 fo
r s

ma
ll p

ile 
dia

me
ter

s a
re 

no
w 

be
liev

ed
 to

 be
 an

om
alo

us
. T

he
se

 
So

urc
e L

ev
el 

da
ta 

wil
l b

e u
se

d a
s a

n i
np

ut 
to 

the
 si

mp
le 

mo
de

l to
 pr

ov
ide

 a 
rea

so
na

bly
 ac

cu
rat

e 
es

tim
ati

on
 of

 th
e s

ou
nd

 en
erg

y g
en

era
ted

 by
 st

rik
ing

 of
 di

ffe
ren

t s
ize

d p
iles

.  T
his

 is
 ad

eq
ua

te 
for

 
the

 pu
rpo

se
s o

f ra
nk

ing
 th

e s
ign

ific
an

ce
 of

 th
e v

ari
ou

s n
ois

e s
ou

rce
s r

eq
uir

ed
 in

 ph
as

e 1
. H

ow
ev

er,
 

the
 s

ub
se

qu
en

t e
stim

ate
s 

of 
ph

as
e 

2 
wil

l u
se

 th
e 

hig
hly

 a
cc

ura
te 

IN
SP

IR
E 

mo
de

l t
o 

pro
vid

e 
de

tai
led

 an
aly

sis
. 
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Fi
gu

re
 2

 - 
Pl

ot
 s

ho
w

in
g 

th
e 

as
ym

pt
ot

ic
 b

es
t f

it 
to

 s
ou

rc
e 

le
ve

l c
al

cu
la

te
d 

fro
m

 m
ea

su
re

d 
pi

lin
g 

no
is

e 
da

ta
 fo

r v
ar

io
us

 p
ile

 s
iz

es
 

In 
su

mm
ary

 th
e i

nit
ial 

ran
kin

g p
roc

es
s w

ill b
e b

as
ed

 on
 a 

sim
ple

 ye
t re

pre
se

nta
tive

 m
od

el 
wh

ich
 w

ill 
en

ab
le 

the
 im

pa
ct 

of 
a w

ide
 ra

ng
e o

f n
ois

e s
ou

rce
s o

n a
 ra

ng
e o

f m
ari

ne
 sp

ec
ies

 to
 be

 ev
alu

ate
d i

n 
ter

ms
 of

 th
e n

ois
e l

ev
el,

 ar
ea

 af
fec

ted
 an

d d
ura

tio
n o

f a
ctiv

ity.
  T

his
 pr

oc
es

s w
ill b

e u
nd

ert
ak

en
 in

 
co

ns
ult

ati
on

 wi
th 

the
 ot

he
r E

IA 
sp

ec
iali

st 
are

as
.  

It i
s e

nv
isa

ge
d t

ha
t th

e i
nfo

rm
ati

on
 pr

ov
ide

d b
y t

his
 m

od
el 

wil
l b

e c
ap

ab
le 

of 
elim

ina
tin

g m
an

y o
f th

e 
co

ns
tru

ctio
n a

ctiv
itie

s f
rom

 fu
rth

er 
co

ns
ide

rat
ion

 as
 th

ey
 w

ill b
e i

nd
ica

ted
 to

 ha
ve

 a 
ne

glig
ible

 ris
k o

f 
ca

us
ing

 e
nv

iro
nm

en
tal

 im
pa

ct.
 P

ha
se

 2
 o

f t
he

 m
od

elli
ng

 p
rog

ram
me

 w
ill 

the
n 

us
e 

a 
mo

re 
so

ph
isti

ca
ted

 m
od

el 
(IN

SP
IR

E)
 to

 pr
ov

ide
 de

tai
led

 in
for

ma
tio

n o
n t

he
 no

ise
 le

ve
ls 

fro
m 

the
 hi

gh
es

t 
lev

el 
no

ise
 so

urc
es

 (e
.g.

 im
pa

ct 
pili

ng
) 

Ph
as
e
2:
D
et
ai
le
d
no

is
e
m
od

el
lin

g
an

d
gu

id
an

ce
to

en
gi
ne

er
in
g
pr
oc
es
s.

Bo
th 

de
ve

lop
ers

 a
re 

cu
rre

ntl
y c

on
sid

eri
ng

 th
e 

us
e 

of 
im

pa
ct 

pili
ng

 to
 in

sta
ll f

ou
nd

ati
on

s f
or 

the
 

tur
bin

es
 an

d a
nc

illa
ry 

str
uc

tur
es

. Im
pa

ct 
pili

ng
 is

 kn
ow

n t
o g

en
era

te 
hig

h l
ev

els
 of

 un
de

rw
ate

r n
ois

e 
tha

t c
an

 be
 po

ten
tia

lly 
ha

rm
ful

 to
 m

ari
ne

 sp
ec

ies
 (s

ee
 fo

r e
xa

mp
le 

Ne
dw

ell 
et 

al 
(20

07
)3 , P

arv
in 

et 
al 

(20
07

)4 ). I
t is

 th
ere

for
e a

nti
cip

ate
d a

t th
is 

sta
ge

 th
at 

the
 de

tai
led

 m
od

elli
ng

 ca
rrie

d o
ut 

in 
ph

as
e 2

 

3
Ne

dw
ell

 J 
R,

 Pa
rvi

n S
 J,

 Ed
wa

rds
 B,

 W
ork

ma
n R

, B
roo

ke
r A

 G
 an

d K
yn

oc
h J

 E 
(20

07
) M

ea
su

re
m

en
t a

nd
 in

te
rp

re
ta

tio
n 

of
 u

nd
er

w
at

er
 n

oi
se

 d
ur

in
g 

co
ns

tru
ct

io
n 

an
d 

op
er

at
io

n 
of

 o
ffs

ho
re

 w
in

df
ar

m
s 

in
 U

K
 w

at
er

s.
 Su

ba
co

us
tec

h R
ep

ort
 N

o. 
54

4R
07

38
 to

 C
OW

RI
E L

ts.
 IS

BN
: 9

78
-09

55
42

79
-5-

4.

4
Pa

rvi
n S

 J,
 N

ed
we

ll J
 R

 an
d H

arl
an

d E
 (2

00
7).

 Le
th

al
 a

nd
 p

hy
si

ca
l i

nj
ur

y 
of

 m
ar

in
e 

m
am

m
al

s,
 a

nd
 re

qu
ire

m
en

ts
 fo

r P
as

si
ve

 A
co

us
tic

 M
on

ito
rin

g.
 

Su
ba

co
us

tec
h R

ep
ort

 56
5R

02
12

, re
po

rt p
rep

are
d f

or 
the

 U
K G

ov
ern

me
nt 

De
pa

rtm
en

t fo
r B

us
ine

ss
, E

nte
rpr

ise
 an

d R
eg

ula
tor

y R
efo

rm
.
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wil
l n

ee
d t

o c
on

ce
ntr

ate
 on

 th
e p

ote
nti

al 
im

pa
ct 

of 
un

de
rw

ate
r n

ois
e f

rom
 im

pa
ct 

pili
ng

 op
era

tio
ns

.  
On

 th
e b

as
is 

of 
init

ial 
co

ns
ide

rat
ion

s, 
it i

s n
ot 

tho
ug

ht 
tha

t a
ny

 of
 th

e o
the

r p
ote

nti
al 

no
ise

 so
urc

es
 

are
 lik

ely
 to

 be
 of

 gr
ea

t s
ign

ific
an

ce
, a

lth
ou

gh
 th

is r
em

ain
s t

o b
e d

em
on

str
ate

d b
y p

ha
se

 1.
 

Wh
ere

 th
e l

ev
el 

of 
no

ise
 is

 hi
gh

, it
 is

 im
po

rta
nt 

to 
for

m 
an

 ac
cu

rat
e e

stim
ate

 of
 its

 lik
ely

 le
ve

l s
uc

h 
tha

t it
s i

mp
ac

t c
an

 be
 ac

cu
rat

ely
 as

se
ss

ed
. T

he
re 

are
 a 

va
rie

ty 
of 

ac
ou

stic
 m

od
els

 fo
r u

nd
erw

ate
r 

no
ise

 p
rop

ag
ati

on
 in

 co
as

tal
 a

nd
 o

ffs
ho

re 
reg

ion
s a

s a
 re

su
lt o

f m
ilita

ry 
int

ere
sts

. H
ow

ev
er,

 th
e 

au
tho

rs 
are

 n
ot 

aw
are

 o
f a

ny
 u

nd
erw

ate
r b

roa
db

an
d 

no
ise

 p
rop

ag
ati

on
 m

od
els

 su
ita

ble
 fo

r t
he

 
mu

ch
 sh

allo
we

r e
nv

iro
nm

en
ts 

typ
ica

l o
f w

ind
 fa

rm
 co

ns
tru

ctio
n, 

or 
for

 th
e 

hig
hly

 im
pu

lsiv
e 

tim
e 

his
tor

ies
 en

co
un

ter
ed

 fro
m 

im
pa

ct 
pili

ng
. In

 th
es

e e
nv

iro
nm

en
ts 

an
d w

ith
 th

es
e s

ou
rce

 ty
pe

s t
he

re 
is 

a 
gre

ate
r c

ap
ac

ity 
for

 u
nd

erw
ate

r s
ou

nd
 to

 in
ter

ac
t w

ith
 a

bs
orp

tive
 p

roc
es

se
s i

n 
the

 se
ab

ed
, 

res
ult

ing
 in

 pr
op

ag
ati

on
 lo

ss
es

 w
hic

h t
yp

ica
lly 

inc
rea

se
 w

ith
 fre

qu
en

cy
 bu

t d
ec

rea
se

 w
ith

 de
pth

. 
Th

e I
mp

uls
e N

ois
e S

ou
nd

 P
rop

ag
ati

on
 an

d I
mp

ac
t R

an
ge

 E
stim

ato
r (

IN
SP

IR
E)

 m
od

el 
ha

s b
ee

n 
de

ve
lop

ed
 s

pe
cifi

ca
lly 

to 
mo

de
l t

he
 p

rop
ag

ati
on

 o
f i

mp
uls

ive
 b

roa
db

an
d 

un
de

rw
ate

r n
ois

e 
in 

sh
allo

w 
wa

ter
s. 

It 
us

es
 a

 c
om

bin
ed

 g
eo

me
tric

 a
nd

 e
ne

rgy
 f

low
/hy

ste
res

is 
los

s 
mo

de
l t

o 
co

ns
erv

ati
ve

ly 
pre

dic
t p

rop
ag

ati
on

 in
 re

lat
ive

ly 
sh

allo
w 

co
as

tal
 w

ate
r e

nv
iro

nm
en

ts,
 an

d h
as

 be
en

 
tes

ted
 ag

ain
st 

ac
tua

l re
su

lts 
fro

m 
a l

arg
e n

um
be

r o
f o

the
r o

ffs
ho

re 
win

d f
arm

 pi
ling

 op
era

tio
ns

. A
 

sta
tist

ica
l p

ac
ka

ge
 cu

rre
ntl

y in
 de

ve
lop

me
nt 

an
d d

ue
 fo

r re
lea

se
 la

ter
 in

 th
e y

ea
r w

ill a
lso

 al
low

 er
ror

 
ba

rs 
to 

be
 as

sig
ne

d t
o t

he
 es

tim
ate

s. 
 In

 ad
dit

ion
, a

 "f
lee

ing
 an

im
al"

 m
od

el 
is 

be
ing

 de
ve

lop
ed

, 
wh

ich
 w

ill 
en

ab
le 

the
 no

ise
 do

se
 of

 an
 an

im
al 

as
 it 

is 
mo

vin
g a

wa
y f

rom
 a 

pili
ng

 op
era

tio
n t

o b
e 

ca
lcu

lat
ed

. T
he

 m
od

el 
is 

ab
le 

to 
pro

vid
e 

a 
wid

e 
ran

ge
 o

f p
hy

sic
al 

ou
tpu

ts,
 in

clu
din

g 
the

 p
ea

k 
pre

ss
ure

, im
pu

lse
, S

EL
, d

B h
t e

tc.
 of

 th
e n

ois
e. 

Tra
ns

mi
ss

ion
 Lo

ss
es

 ar
e c

alc
ula

ted
 by

 th
e m

od
el 

on
 

a f
ully

 ra
ng

e a
nd

 de
pth

 de
pe

nd
en

t b
as

is. 
Th

e I
NS

PIR
E 

mo
de

l im
po

rts
 el

ec
tro

nic
 ba

thy
me

try
 da

ta 
as

 a 
pri

ma
ry 

to 
de

ter
mi

ne
 th

e t
ran

sm
iss

ion
 lo

ss
es

 al
on

g t
ran

se
cts

 ex
ten

din
g f

rom
 th

e p
ile 

loc
ati

on
 

inp
ut 

in 
ad

dit
ion

 to
 ot

he
r s

im
ple

 ph
ys

ica
l d

ata
.  

In 
the

 cu
rre

nt 
ve

rsi
on

 of
 th

e m
od

el,
 so

un
d f

ield
s a

re 
ge

ne
rat

ed
 on

 a 
hig

h-r
es

olu
tio

n b
as

is 
wh

ich
 is

 
su

ita
ble

 as
 an

 ou
tpu

t fo
r d

eta
iled

 bi
olo

gic
al 

an
aly

sis
. H

ow
ev

er,
 as

 a 
res

ult
 of

 di
sc

us
sio

ns
 du

rin
g t

he
 

ea
rly

 s
tag

es
 o

f t
he

 p
roj

ec
t, 

a 
str

ipp
ed

-do
wn

 v
ers

ion
 o

f t
he

 IN
SP

IR
E 

mo
de

l h
as

 a
lso

 b
ee

n 
ge

ne
rat

ed
, w

hic
h c

an
 pr

ov
ide

 an
 ou

tpu
t in

 a 
ma

tte
r o

f a
 fe

w 
mi

nu
tes

, a
nd

 w
ill b

e u
se

d d
uri

ng
 fa

ce
-

to-
fac

e m
ee

tin
gs

 w
ith

 en
gin

ee
rin

g s
taf

f to
 gu

ide
 th

e i
nit

ial 
for

mu
lat

ion
 of

 th
e c

on
str

uc
tio

n p
lan

. T
he

 
au

tho
rs 

are
 n

ot 
aw

are
 o

f a
ny

 o
the

r p
roj

ec
t i

n 
wh

ich
 e

nv
iro

nm
en

tal
 c

on
sid

era
tio

ns
 re

lat
ing

 to
 

un
de

rw
ate

r n
ois

e h
av

e b
ee

n b
uilt

 in
 to

 th
e e

ng
ine

eri
ng

 pr
oc

es
s a

t th
is r

ela
tive

ly e
arl

y s
tag

e. 
In 

ph
as

e 2
 th

e I
NS

PIR
E m

od
el 

wil
l b

e u
se

d t
o a

ss
es

s i
n d

eta
il t

he
 ra

ng
e w

hic
h f

ata
lity

 an
d p

hy
sic

al 
inju

ry,
 au

dit
ory

 in
jur

y a
nd

 be
ha

vio
ura

l a
vo

ida
nc

e i
s l

ike
ly t

o o
cc

ur,
 fo

r a
 ra

ng
e o

f a
nim

al 
sp

ec
ies

 an
d 

cla
ss

es
. E

ac
h o

f th
es

e e
ffe

cts
 w

ill b
e a

ss
es

se
d i

n t
he

 EI
A u

sin
g t

he
 be

st 
av

aila
ble

 gu
ida

nc
e, 

wh
ich

 
for

 co
nv

en
ien

ce
 is 

ou
tlin

ed
 be

low
. 

Ph
ys

ic
al

in
ju

ry
an

d
fa

ta
lit

y

Th
e d

ata
 cu

rre
ntl

y a
va

ilab
le 

rel
ati

ng
 to

 th
e l

ev
els

 of
 un

de
rw

ate
r n

ois
e l

ike
ly 

to 
ca

us
e p

hy
sic

al 
inju

ry 
or 

fat
alit

y 
are

 p
rim

ari
ly 

ba
se

d 
on

 s
tud

ies
 o

f b
las

t i
nju

ry 
at 

clo
se

 ra
ng

e 
to 

ex
plo

siv
es

, w
ith

 a
n 

ad
dit

ion
al 

sm
all 

am
ou

nt 
of 

inf
orm

ati
on

 o
n 

fish
 k

ill 
as

 a
 re

su
lt 

of 
im

pa
ct 

pili
ng

. A
ll 

the
 d

ata
 

co
nc

en
tra

tes
 o

n 
im

pu
lsiv

e 
un

de
rw

ate
r n

ois
e 

so
urc

es
 a

s o
the

r s
ou

rce
s o

f n
ois

e 
are

 ra
rel

y o
f a

 
su

ffic
ien

t le
ve

l to
 ca

us
e t

he
se

 ef
fec

ts.
 

Pa
rvi

ne
t a

l (2
00

7) 
pre

se
nts

 a 
co

mp
reh

en
siv

e r
ev

iew
 of

 in
for

ma
tio

n o
n l

eth
al 

an
d p

hy
sic

al 
im

pa
cts

 
of 

un
de

rw
ate

r n
ois

e a
nd

 pr
op

os
es

 th
e f

ollo
win

g c
rite

ria
 to

 as
se

ss
 th

e l
ike

liho
od

 of
 th

es
e e

ffe
cts

 
oc

cu
rrin

g; 
 

Le
tha

l e
ffe

ct 
ma

y o
cc

ur 
wh

ere
 pe

ak
 to

 pe
ak

 le
ve

ls e
xc

ee
d 2

40
dB

 re
 1μ

Pa
; a

nd
 

 
Ph

ys
ica

l in
jur

y m
ay

 oc
cu

r w
he

re 
pe
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 to

 pe
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 le
ve

ls e
xce
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0

Alt
ho

ug
h s

om
e e

vid
en

ce
 in

dic
ate

s t
ha

t v
ery

 sm
all 

fish
 (<

0.0
1g

) m
ay

 su
ffe

r in
jur

y a
t lo

we
r le

ve
ls t

ha
n 

the
se

, th
e a

bo
ve

 cr
ite

ria
 w

ill b
e u

se
d t

o a
ss

es
s t

he
se

 ef
fec

ts 
on

 fis
h a

nd
 m

ari
ne

 m
am

ma
ls. 

A
ud

it
or

y
D

am
ag

e

Pa
rvi

n
et

 a
l., 

(20
07

) a
lso

 s
ug

ge
sts

 th
at 

for
 c

on
tin

uo
us

 s
ou

nd
, d

ire
ct 

inju
ry 

to 
ga

s-c
on

tai
nin

g 
str

uc
tur

es
 or

 au
dit

ory
 m

ec
ha

nis
ms

 m
ay

 oc
cu

r a
t lo

we
r in

cid
en

t s
ou

nd
 le

ve
ls 

de
pe

nd
ing

 on
 du

rat
ion

 
an

d f
req

ue
nc

y c
on

ten
t o

f th
e n

ois
e. 

Se
ve

ral
 st

ud
ies

 ha
ve

 be
en

 ca
rrie

d o
ut 

rel
ati

ng
 to

 th
e o

ns
et 

of 
au

dit
ory

 d
am

ag
e 

in 
ter

ms
 o

f T
em

po
rar

y T
hre

sh
old

 S
hif

t (
TT

S)
 a

nd
 P

erm
an

en
t T

hre
sh

old
 S

hif
t 

(P
TS

) (
se

e, 
for

 ex
am

ple
 N

ed
we

ll e
t a

l., 
(20

07
)5  an

d S
ou

tha
ll e

t a
l., 

(20
07

)6  fo
r a

 re
vie

w 
of 

the
se

 
stu

die
s).

 N
ed

we
ll e

t 
al

., (
20

07
) s

ug
ge

sts
 th

e u
se

 of
 sp

ec
ies

 sp
ec

ific
 w

eig
hti

ng
 m

etr
ics

 (t
he

 dB
ht)

sim
ilar

 to
 th

e a
pp

roa
ch

 us
ed

 to
 as

se
ss

 hu
ma

n r
es

po
ns

e t
o n

ois
e. 

Th
e s

tud
y s

ug
ge

sts
 a 

cri
ter

ion
 fo

r 
ins

tan
tan

eo
us

 he
ari

ng
 da

ma
ge

 th
at 

is 
sim

ilar
 to

 th
at 

us
ed

 fo
r h

um
an

s, 
wh

ere
 le

ve
ls 

of 
ex

po
su

re 
ex

ce
ed

ing
 13

0 d
B h

t(sp
ec

ie
s) 

are
 lik

ely
 to

 ca
us

e t
rau

ma
tic 

inju
ry 

in 
a v

ery
 sh

ort
 ex

po
su

re 
tim

e. 
Th

is 
ap

pro
ac

h t
ak

es
 in

to 
the

 ac
co

un
t th

e v
ary

ing
 se

ns
itiv

ity 
an

d h
ea

rin
g a

bili
tie

s o
f m

ari
ne

 sp
ec

ies
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es
s 

th
e 

po
te

nt
ia

l i
m

pa
ct

 o
f u

nd
er

w
at

er
 n

oi
se

 
on

 m
ar

in
e 

sp
ec

ie
s 

Co
nc

ep
tua

lly,
 th

e a
pp

roa
ch

 is
 illu

str
ate

d i
n F

igu
re 

3, 
in 

wh
ich

 th
e s

am
e n

ois
e s

pe
ctr

um
 is

 pe
rce

ive
d 

at 
a d

iffe
ren

t lo
ud

ne
ss

 le
ve

l d
ep

en
din

g u
po

n t
he

 pa
rtic

ula
r fi

sh
 or

 m
ari

ne
 m

am
ma

l re
ce

pto
r. 

Th
e 

fig
ure

 illu
str

ate
s t

he
 sp

ec
tru

m 
of 

a s
ou

rce
; o

ve
rla

id 
ov

er 
thi

s a
re 

rep
res

en
tat

ion
s o

f th
e a

ud
iog

ram
s 

(th
res

ho
ld 

of 
he

ari
ng

) o
f th

ree
 ty

pic
al 

ma
rin

e a
nim

als
. T

he
 po

rtio
n o

f th
e n

ois
e t

ha
t c

an
 be

 he
ard

 is
 

the
ref

ore
 re

pre
se

nte
d b

y t
he

 ‘h
atc

he
d’ 

reg
ion

 in
 ea

ch
 ca

se
. It

 m
ay

 be
 no

ted
 th

at 
the

 re
ce

pto
rs 

als
o 

he
ar 

dif
fer

en
t p

art
s (

co
mp

on
en

ts)
 of

 th
e n

ois
e s

pe
ctr

um
. In

 th
e c

as
e s

ho
wn

, F
ish

 1 
ha

s t
he

 po
ore

st 
he

ari
ng

 (h
igh

es
t th

res
ho

ld)
 an

d o
nly

 he
ars

 th
e n

ois
e o

ve
r a

 lim
ite

d l
ow

 fre
qu

en
cy

 ra
ng

e. 
Fis

h 2
 ha

s 
ve

ry 
mu

ch
 be

tte
r h

ea
rin

g a
nd

 he
ars

 th
e m

ain
 do

mi
na

nt 
co

mp
on

en
ts 

of 
the

 no
ise

. A
lth

ou
gh

 ha
vin

g 
the

 lo
we

st 
thr

es
ho

ld 
to 

the
 so

un
d, 

the
 m

ari
ne

 m
am

ma
l o

nly
 he

ars
 th

e v
ery

 hi
gh

 co
mp

on
en

ts 
of 

the
 

no
ise

, a
nd

 so
 in

 th
is c

as
e i

t m
ay

 be
 pe

rce
ive

d b
y t

ha
t a

nim
al 

as
 re

lat
ive

ly q
uie

t.  
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Fi
gu

re
 3

. I
llu

st
ra

tio
n 

of
 p

er
ce

iv
ed

 s
ou

nd
 le

ve
l (

dB
ht
) f

or
 re

pr
es

en
ta

tiv
e 

fis
h 

an
d 

m
ar

in
e 

m
am

m
al

 
sp

ec
ie

s.
 

It w
ill 

be
 re

alis
e t

ha
t a

ny
 gi

ve
n s

ou
nd

 w
ill 

ine
vita

bly
 be

 pe
rce

ive
d d

iffe
ren

tly 
by

 di
ffe

ren
t s

pe
cie

s, 
sin

ce
 th

ey
 ha

ve
 di

ffe
rin

g h
ea

rin
g a

bili
tie

s. 
 C

on
se

qu
en

tly,
 in

 dB
ht a

na
lys

is, 
the

 sp
ec

ies
 na

me
 m

us
t 

ge
ne

ral
ly 

be
 ap

pe
nd

ed
 w

he
n s

pe
cify

ing
 a 

lev
el.

 Fo
r in

sta
nc

e, 
the

 sa
me

 so
un

d m
igh

t h
av

e a
 le

ve
l o

f 
70

 dB
ht (

G
ad

du
s 

m
or

hu
a) 

for
 a 

co
d a

nd
 40

 dB
ht (

Sa
lm

o 
sa

la
r) f

or 
a s

alm
on

.  
It w

ill 
be

 no
ted

 th
at 

the
 pe

rce
ive

d n
ois

e l
ev

els
 of

 so
urc

es
 m

ea
su

red
 in

 dB
ht (

sp
ec

ies
) a

re 
us

ua
lly 

mu
ch

 lo
we

r t
ha

n 
the

 u
nw

eig
hte

d 
(lin

ea
r) 

lev
els

, b
oth

 b
ec

au
se

 th
e 

so
un

d 
wil

l c
on

tai
n 

fre
qu

en
cy 

co
mp

on
en

ts 
tha

t th
e s

pe
cie

s c
an

no
t d

ete
ct,

 an
d a

lso
 be

ca
us

e m
os

t a
qu

ati
c a

nd
 m

ari
ne

 sp
ec

ies
 

ha
ve

 hi
gh

 th
res

ho
lds

 of
 pe

rce
pti

on
 (a

re 
rel

ati
ve

ly i
ns

en
siti

ve
) to

 so
un

d. 
Su

ba
co

us
tec

h h
as

 re
ce

ntl
y c

arr
ied

 ou
t a

 re
vie

w 
of 

a s
ub

sta
nti

al 
bo

dy
 of

 pu
blic

 do
ma

in 
lite

rat
ure

 
rel

ati
ng

 to
 th

e i
mp

ac
ts 

of 
un

de
rw

ate
r n

ois
e o

n m
ari

ne
 sp

ec
ies

. T
his

 re
vie

w 
wil

l b
e a

va
ilab

le 
so

on
, 

ho
we

ve
r, 

the
 d

ata
 in

dic
ate

 a
 h

igh
 le

ve
l o

f a
gre

em
en

t b
etw

ee
n 

the
 d

B h
t b

eh
av

iou
ral

 a
vo

ida
nc

e 
cri

ter
ia 

an
d t

he
 ob

se
rve

d r
ea

ctio
ns

 of
 m

ari
ne

 sp
ec

ies
 to

 un
de

rw
ate

r n
ois

e p
res

en
ted

 in
 th

e s
tud

ies
. 

Fi
sh

an
d
m
ar
in
e
m
am

m
al
he

ar
in
g

Th
e h

ea
rin

g s
en

siti
vity

 of
 an

 an
im

al 
is 

sp
ec

ifie
d b

y t
he

ir a
ud

iog
ram

, u
po

n w
hic

h t
he

 dB
ht(s

pe
ci

es
)

an
aly

sis
 is

 b
as

ed
. T

ab
le 

5 
pre

se
nts

 a
 g

en
era

lise
d 

su
mm

ary
 o

f t
he

 h
ea

rin
g 

ab
iliti

es
 o

f f
ish

 a
nd

 
ma

rin
e 

ma
mm

als
. A

s 
me

nti
on

ed
, t

he
re 

is 
a 

co
ns

ide
rab

le 
va

ria
tio

n 
ev

en
 w

ith
in 

the
se

 g
rou

ps
, 

ho
we

ve
r, t

his
 do

es
 pr

ov
ide

 an
 in

dic
ati

on
 of

 th
e t

yp
ica

l fr
eq

ue
nc

ies
 an

d l
ev

els
 th

at 
sp

ec
ies

 ar
e a

ble
 

to 
pe

rce
ive

. 
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Sp
ec

ie
s 

gr
ou

p 
Ty

pi
ca

l f
re

qu
en

cy
 

ra
ng

e 
Lo

w
es

t t
hr

es
ho

ld
 

le
ve

l 
Fr

eq
ue

nc
y 

of
 

pe
ak

 
se

ns
iti

vi
ty

 
Ex

am
pl

e 
sp

ec
ie

s 

Fis
h –

 he
ari

ng
 

sp
ec

iali
sts

30
 Hz

 – 
4 k

Hz
 

75
 dB

 re
. 1

 μP
a 

30
 H

z –
 1 

kH
z 

he
rrin

g (
C

lu
pe

a 
ha

re
ng

us
),

sp
rat

 (S
pr

at
tu

s 
sp

ra
ttu

s)
Fis

h –
 he

ari
ng

 
ge

ne
ral

ists
30

 H
z –

 40
0 H

z 
95

 – 
11

8 d
B r

e. 
1μ

Pa
10

0 –
 20

0 H
z 

Da
b (

Li
m

an
da

 lim
an

da
), c

od
 

(G
ad

us
 m

or
hu

a)

Ce
tac

ea
ns

 
10

0 H
z –

 17
0 k

Hz
 

40
 dB

 re
. 1

 μP
a 

20
 – 

15
0 k

Hz
 

Ha
rbo

ur 
po

rpo
ise

 (P
ho

co
en

a
ph

oc
oe

na
), b

ott
len

os
e d

olp
hin

 
(Tu

rs
io

ps
 tr

un
ca

te
s)

Pin
nip

ed
s 

10
0 H

z –
 12

8 k
Hz

 
60

 dB
 re

. 1
 μP

a 
10

 – 
40

 kH
z 

Co
mm

on
 (h

arb
ou

r) s
ea

l 
(Ph

oc
a 

vi
tu

lin
a),

 gr
ey

 se
al 

(H
al

ic
ho

er
us

 g
ry

pu
s)

Ta
bl

e 
5 

Su
m

m
ar

y 
of

 ty
pi

ca
l h

ea
rin

g 
se

ns
iti

vi
ty

 d
at

a 
fo

r s
pe

ci
es

 o
f f

is
h 

an
d 

m
ar

in
e 

m
am

m
al

s 

Wh
ere

 go
od

 qu
alit

y a
ud

iog
ram

 da
ta 

for
 a 

sp
ec

ies
 do

es
 no

t e
xis

t o
r is

 no
t a

va
ilab

le,
 it 

is p
os

sib
le 

tha
t 

the
 a

ud
iog

ram
 d

ata
 fo

r a
no

the
r s

urr
og

ate
 sp

ec
ies

 h
av

ing
 a

 si
mi

lar
 h

ea
rin

g 
mo

rph
olo

gy
 m

ay
 b

e 
us

ed
 to

 p
rov

ide
 a

n 
ind

ica
tive

 a
ss

es
sm

en
t o

f p
ote

nti
al 

im
pa

ct.
 T

he
 su

rro
ga

te 
au

dio
gra

m 
da

ta 
is 

us
ua

lly 
se

lec
ted

 on
 th

e b
as

is 
of 

ha
vin

g s
im

ilar
 au

dit
ory

 m
orp

ho
log

y, 
an

d t
he

ref
ore

 he
ari

ng
 ab

iliti
es

, 
as

 th
e 

sp
ec

ies
 of

 in
ter

es
t. A

 su
rro

ga
te 

ma
y a

lso
 b

e 
us

ed
 to

 pr
ov

ide
 a 

co
ns

erv
ati

ve
 e

stim
ate

 o
f 

po
ten

tia
l im

pa
ct 

ran
ge

s 
by

 s
ele

ctin
g 

a 
su

ita
ble

 re
pre

se
nta

tive
 a

ud
iog

ram
 fo

r a
 s

pe
cie

s 
ha

vin
g 

se
ns

itiv
e h

ea
rin

g, 
tha

t is
, th

e l
ow

es
t a

ud
ito

ry 
thr

es
ho

ld.
 

Ta
ble

 6 
pre

se
nts

 a 
su

mm
ary

 of
 th

e s
pe

cie
s w

hic
h w

ill b
e c

on
sid

ere
d i

n t
he

 M
OR

L a
nd

 BO
WL

 EI
As

 
alo

ng
 w

ith
 th

e a
va

ilab
ility

 of
 go

od
 qu

alit
y a

ud
iog

ram
 da

ta 
an

d u
se

 of
 su

rro
ga

tes
.  
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Sp
ec

ie
s 

co
m

m
on

 to
 

ar
ea

Au
di

og
ra

m
 

av
ai

la
bl

e?
 

Su
rr

og
at

e 
us

ed
C

om
m

en
ts

R
ef

er
en

ce

Gr
ey

 se
al 

Pa
rtia

l –
 on

ly 
up

pe
r

fre
qu

en
cie

s 
Ha

rbo
ur 

se
al 

No
 sin

gle
 au

dio
gra

m 
da

tas
et 

co
ve

rin
g 

ful
l a

ud
iom

etr
ic r

an
ge

 av
aila

ble
. D

ata
 

fro
m 

two
 st

ud
ies

 us
ed

 

Ka
sta

k a
nd

 
Sc

hu
ste

rm
an

 (1
99

8) 
Mo

hl 
(19

68
) 

Co
mm

on
 (h

arb
ou

r) s
ea

l 
Ye

s 
- 

No
 sin

gle
 au

dio
gra

m 
da

tas
et 

co
ve

rin
g 

ful
l a

ud
iom

etr
ic r

an
ge

 av
aila

ble
. D

ata
 

fro
m 

two
 st

ud
ies

 us
ed

 
Ha

rbo
ur 

po
rpo

ise
 

Ye
s 

- 
- 

Ka
ste

lein
 (2

00
2) 

Mi
nk

e w
ha

le 
No

 
No

ne
 

No
 su

rro
ga

te 
da

ta 
av

aila
ble

 fo
r la

rge
 

my
stic

ete
s 

-

Kil
ler

 wh
ale

 
Ye

s 
- 

- 
Sz

ym
an

ski
 et

 a
l.,

(19
99

)

Ris
so

’s d
olp

hin
 

Ye
s 

Str
ipe

d d
olp

hin
 

Ex
isti

ng
 au

dio
gra

m 
da

ta 
ind

ica
tes

 hi
gh

er 
thr

es
ho

ld 
tha

n o
the

r d
olp

hin
 sp

ec
ies

 bu
t 

hig
h b

ac
kg

rou
nd

 no
ise

 le
ve

ls d
uri

ng
 

au
dio

gra
m 

tes
ts 

Ris
so

’s d
olp

hin
 – 

Na
ch

tig
all 

et
 a

l., 
(19

95
) 

Str
ipe

d d
olp

hin
 – 

Ka
ste

lein
 (2

00
3) 

Wh
ite

-si
de

d d
olp

hin
 

No
 

Bo
ttle

no
se

 
do

lph
in 

Au
dio

gra
m 

da
ta 

su
gg

es
t b

ott
len

os
e 

do
lph

in 
are

 m
os

t s
en

siti
ve

 do
lph

in 
sp

ec
ies

 to
 so

un
d s

o m
ay

 pr
ov

ide
 

co
ns

erv
ati

ve
 in

dic
ati

on
 of

 im
pa

cts
 

Jo
hn

so
n (

19
67

) 

Wh
ite

 be
ak

ed
 do

lph
in 

Pa
rtia

l –
 on

ly 
up

pe
r

fre
qu

en
cie

s 
Str

ipe
d d

olp
hin

 
Pa

rtia
l a

ud
iog

ram
 da

ta 
for

 wh
ite

-be
ak

ed
 

do
lph

in 
ind

ica
tes

 clo
se

 m
atc

h t
o s

trip
ed

 
do

lph
in 

da
ta 

Wh
ite

 be
ak

ed
 do

lph
in 

– 
Na

ch
tig

all 
et

 a
l., 

20
07

 
Str

ipe
d d

olp
hin

 - 
Ka

ste
lein

 (2
00

3) 
Bo

ttle
no

se
 do

lph
in 

Ye
s 

- 
- 

Jo
hn

so
n (

19
67

) 
He

rrin
g 

Ye
s 

- 
- 

En
ge

r, 1
96

7 

Pla
ice

 
No

 
Da

b 
 

Ch
ap

ma
n a

nd
 Sa

nd
 

(19
74

)

Wh
itin

g 
No

 
Co

d 
Of

 th
e s

am
e t

ax
on

om
ica

l fa
mi

ly a
s c

od
 

so
 th

e a
ud

iog
ram

 da
ta 

for
 co

d i
s t

he
 be

st 
av

aila
ble

 in
for

ma
tio

n o
n w

hic
h t

o b
as

e 
the

 im
pa

ct 
as

se
ssm

en
t fo

r th
is s

pe
cie

s. 

Co
d 

Ye
s 

- 
- 

Ch
ap

ma
n a

nd
 Ha

wk
ins

 
(19

73
)

Sa
lm

on
 

Ye
s 

- 
 

Ha
wk

ins
 an

d 
Jo

hn
sto

ne
 (1

97
8) 

Tro
ut 

No
 

Sa
lm

on
 

 
Ha

wk
ins

 an
d 

Jo
hn

sto
ne

 (1
97

8) 

Gu
ille

mo
t 

 
 

Se
e b

elo
w s

ec
tio

n o
n a

sse
ssm

en
t o

f 
un

de
rw

ate
r n

ois
e i

mp
ac

t o
n d

ivin
g b

ird
s 

Ra
zo

rbi
ll 

 
 

Se
e b

elo
w s

ec
tio

n o
n a

sse
ssm

en
t o

f 
un

de
rw

ate
r n

ois
e i

mp
ac

t o
n d

ivin
g b

ird
s 

Pu
ffic

 
 

 
Se

e b
elo

w s
ec

tio
n o

n a
sse

ssm
en

t o
f 

un
de

rw
ate

r n
ois

e i
mp

ac
t o

n d
ivin

g b
ird

s 

Ga
nn

et 
 

 
Se

e b
elo

w s
ec

tio
n o

n a
sse

ssm
en

t o
f 

un
de

rw
ate

r n
ois

e i
mp

ac
t o

n d
ivin

g b
ird

s 

Arc
tic 

tur
n 

 
 

Se
e b

elo
w s

ec
tio

n o
n a

sse
ssm

en
t o

f 
un

de
rw

ate
r n

ois
e i

mp
ac

t o
n d

ivin
g b

ird
s 

Ta
bl

e 
6 

Su
m

m
ar

y 
of

 s
pe

ci
es

 c
on

si
de

re
d 

in
 th

is
 s

tu
dy

 a
nd

 a
va

ila
bi

lit
y 

of
 a

ud
io

gr
am

 d
at

a 
or

 s
ui

ta
bl

e 
su

rro
ga

te
s 
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O
rn
it
ho

lo
gy

Wh
ile 

in 
pri

nc
iple

 th
ere

 is
 no

 re
as

on
 th

at 
the

 dB
ht a

pp
roa

ch
 sh

ou
ld 

no
t b

e a
pp

lied
 to

 th
e e

xp
os

ure
 of

 
div

ing
 bi

rds
 to

 no
ise

 un
de

rw
ate

r, 
the

 ap
pro

ac
h i

s p
art

icu
lar

ly 
ch

alle
ng

ing
 as

 th
ere

 is
 cu

rre
ntl

y n
o 

au
dio

gra
m 

av
aila

ble
 fo

r s
ub

me
rge

d 
bir

ds
, a

nd
 h

en
ce

 n
o 

dir
ec

t i
nd

ica
tio

n 
of 

the
ir 

se
ns

itiv
ity 

to 
un

de
rw

ate
r s

ou
nd

.  
We

 w
ou

ld 
the

ref
ore

 pr
op

os
e t

o t
ak

e t
he

 fo
llow

ing
 ap

pro
ac

h t
o a

ss
es

s t
he

 im
pa

ct 
of 

un
de

rw
ate

r 
no

ise
 on

 di
vin

g b
ird

s: 
 

Fig
ure

 4 
ind

ica
tes

 th
e a

ve
rag

e b
ird

 au
dio

gra
m 

in 
air

 (a
fte

r D
oo

ling
, 2

00
2)7 .  T

his
 in

dic
ate

s 
tha

t th
e b

ird
 he

ari
ng

 pr
oc

es
s i

s t
yp

ica
l o

f te
rre

str
ial 

an
im

als
, w

ith
 a 

ma
xim

um
 se

ns
itiv

ity 
in 

the
 lo

w 
kH

z r
eg

ion
.  I

t m
ay

 be
 se

en
 th

at 
the

 pe
ak

 se
ns

itiv
ity 

is 
slig

htl
y h

igh
er 

tha
n h

um
an

 
se

ns
itiv

ity;
 ho

we
ve

r th
e b

as
ic 

he
ari

ng
 pr

oc
es

s i
s b

y t
ym

pa
nic

 co
nd

uc
tio

n a
nd

 he
nc

e s
im

ilar
 

to 
hu

ma
n h

ea
rin

g. 
 

Ot
he

r a
ve

rag
e 

au
dio

gra
ms

 a
re 

av
aila

ble
 fo

r o
the

r g
rou

ps
 o

f b
ird

s 
(P

as
se

rifo
rm

es
 a

nd
 

Str
igif

orm
es

); t
his

 pa
rtic

ula
r a

ud
iog

ram
 is

 fo
r s

pe
cie

s o
f b

ird
s t

ha
t D

oo
ling

, (2
00

2) 
ref

ers
 to

 
as

 “n
ot 

of 
the

 or
de

r P
as

se
rifo

rm
es

 or
 S

trig
ifo

rm
es

”. T
his

 gr
ou

p i
nc

lud
es

 on
e s

pe
cie

s o
f th

e 
ord

er 
Ch

ara
dri

ifo
rm

es
, w

hic
h 

inc
lud

es
 G

uill
em

ots
, R

az
orb

ills
 a

nd
 P

uff
ins

. W
e 

wo
uld

 
we

lco
me

 fu
rth

er 
dis

cu
ss

ion
 on

 th
e s

uit
ab

ility
 of

 th
is 

ch
oic

e, 
ho

we
ve

r, f
or 

the
 pu

rpo
se

s o
f th

is 
ad

vis
ory

 no
te 

the
 gr

ou
pe

d a
ve

rag
e a

ud
iog

ram
 is 

pre
se

nte
d. 

Fi
gu

re
 4

 –
 A

 c
om

pa
ris

on
 b

et
w

ee
n 

au
di

og
ra

m
s 

fo
r h

um
an

s 
in

 a
ir 

an
d 

un
de

rw
at

er
 a

nd
 fo

r a
n 

av
er

ag
e 

bi
rd

 in
 a

ir 
 

 
Th

e a
ud

iog
ram

 fo
r h

um
an

 he
ari

ng
 in

 bo
th 

air
 an

d w
ate

r is
 al

so
 sh

ow
n o

n F
igu

re 
4 (

Pa
rvi

n 
an

d N
ed

we
ll, 1

99
5)8 . T

he
se

 da
ta 

ind
ica

te 
tha

t th
ere

 is 
a r

ed
uc

tio
n i

n s
en

siti
vity

 to
 so

un
d i

n a
 

7
Do

oli
ng

 R
. (2

00
2).

 Av
ia

n 
H

ea
rin

g 
an

d 
th

e 
A

vo
id

an
ce

 o
f W

in
d 

Tu
rb

in
es

. N
ati

on
al 

Re
ne

wa
ble

 En
erg

y L
ab

ora
tor

y, 
NR

EL
/TP

-50
0-3

08
44

. p
4. 

Av
ail

ab
le 

at:
 ht

tp:
//w

ww
.nr

el.
go

v/w
ind

/pd
fs/

30
84

4.p
df

8
Pa

rvi
n S

 J 
an

d N
ed

we
ll J

 R
. (1

99
5).

 U
nd

er
w

at
er

 S
ou

nd
 P

er
ce

pt
io

n 
an

d 
th

e 
D

ev
el

op
m

en
t o

f a
n 

U
nd

er
w

at
er

 N
oi

se
 W

ei
gh

tin
g 

Sc
al

e.
 Jo

urn
al 

of 
the

 
So

cie
ty 

for
 U

nd
erw

ate
r T

ec
hn

olo
gy

 21
(1)

, 1
99
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8

su
bm

erg
ed

 h
um

an
 w

he
n 

co
mp

are
d 

to 
hu

ma
n h

ea
rin

g 
in 

air
.  T

his
 is

 b
ec

au
se

 th
e 

wa
ter

 
ma

ss
 lo

ad
s t

he
 ty

mp
an

um
, re

du
cin

g t
he

 se
ns

itiv
ity 

of 
the

 ty
mp

an
ic 

he
ari

ng
 ro

ute
.  A

t h
igh

 
fre

qu
en

cie
s, 

he
ari

ng
 oc

cu
rs 

by
 di

rec
t b

on
e c

on
du

ctio
n. 

 
Th

e u
nd

erw
ate

r h
um

an
 he

ari
ng

 w
eig

hti
ng

 cu
rve

 (te
rm

ed
 th

e d
B(

UW
)) 

ha
s b

ee
n s

ho
wn

 to
 

be
 cl

os
ely

 as
so

cia
ted

 w
ith

 th
e d

eg
ree

 of
 im

pa
ct 

of 
un

de
rw

ate
r s

ou
nd

 on
 hu

ma
n d

ive
rs,

 an
d 

it is
 in

ter
es

tin
g t

ha
t th

e c
rite

rio
n t

ha
t is

 us
ed

 fo
r u

na
cc

ep
tab

le 
no

ise
 le

ve
l is

 th
e s

am
e a

s t
ha

t 
us

ed
 by

 th
e a

uth
ors

 of
 th

is 
rep

ort
 fo

r m
ore

 ge
ne

ral
 ap

plic
ati

on
 to

 th
e i

mp
ac

t o
f u

nd
erw

ate
r 

no
ise

 o
n 

ma
rin

e 
an

im
als

.  
At 

the
 le

ve
ls 

of 
90

 d
B 

ab
ov

e 
the

 h
um

an
 su

bm
erg

ed
 h

ea
rin

g 
thr

es
ho

ld 
(i.e

. d
B h

t), 
so

un
d i

s ju
dg

ed
 to

 be
 "u

na
cc

ep
tab

le"
 by

 a 
ma

jor
ity 

of 
hu

ma
n d

ive
rs.

 
 

To
 ap

ply
 th

es
e r

es
ult

s t
o t

he
 ca

se
 of

 di
vin

g b
ird

s, 
it is

 hy
po

the
sis

ed
 th

at 
the

 sa
me

 de
gre

e o
f 

se
ns

itiv
ity 

red
uc

tio
n t

o t
he

 av
era

ge
 bi

rd 
au

dio
gra

m 
as

 is 
se

en
 in

 hu
ma

n h
ea

rin
g i

s a
lso

 lik
ely

 
to 

oc
cu

r in
 di

vin
g b

ird
s u

nd
er 

wa
ter

. It
 is

 th
ere

for
e p

rop
os

ed
 to

 us
e t

his
 as

 a 
"co

rre
ctio

n 
fac

tor
" t

o 
co

nv
ert

 th
e 

av
era

ge
 te

rre
str

ial 
au

dio
gra

m 
of 

bir
ds

 to
 a

n 
eq

uiv
ale

nt 
un

de
rw

ate
r 

he
ari

ng
 au

dio
gra

m.
 In

 or
de

r to
 un

de
rta

ke
 th

is 
pro

ce
ss

, it
 is

 in
ten

de
d t

o n
on

-di
me

ns
ion

alis
e 

the
 fre

qu
en

cy
 ba

se
d o

n t
he

 pe
ak

 he
ari

ng
 se

ns
itiv

ity 
in 

air
. 

 
Th

is 
wo

uld
 ge

ne
rat

e a
n e

ffe
ctiv

e u
nd

erw
ate

r g
en

eri
c b

ird
 au

dio
gra

m,
 w

hic
h w

ou
ld 

the
n b

e 
us

ed
 in

 dB
ht a

na
lys

is, 
su

bje
ct 

to 
a 9

0 d
B h

t cr
ite

rio
n f

or 
un

ac
ce

pta
ble

 no
ise

 le
ve

l, a
s h

as
 be

en
 

do
ne

 fo
r fi

sh
 an

d m
ari

ne
 m

am
ma

ls, 
to 

pro
vid

e i
nd

ica
tive

 im
pa

ct 
ran

ge
s f

or 
div

ing
 bi

rds
 fo

r 
win

d f
arm

 re
lat

ed
 ac

tivi
tie

s. 
It s

ho
uld

 be
 no

ted
 th

at 
the

 st
ud

y u
nd

ert
ak

en
 by

 P
arv

in 
an

d N
ed

we
ll i

s t
he

 on
ly 

co
mp

ari
so

n o
f it

s 
typ

e. 
 In

-ai
r a

nd
 un

de
rw

ate
r a

ud
iog

ram
s a

re 
av

aila
ble

 fo
r v

ari
ou

s s
pe

cie
s o

f s
ea

l, h
ow

ev
er,

 as
 se

als
 

sp
en

d l
arg

e a
mo

un
ts 

of 
tim

e u
nd

erw
ate

r, i
t is

 un
like

ly 
tha

t th
is 

wil
l g

ive
 a 

me
an

ing
ful

 co
mp

ari
so

n t
o 

sp
ec

ies
 of

 bi
rds

; w
hic

h, 
like

 hu
ma

ns
, a

re 
pri

ma
rily

 on
ly 

ex
po

se
d t

o t
err

es
tria

l s
ou

nd
. T

he
ref

ore
, it

 is
 

tho
ug

ht 
tha

t th
e h

um
an

 he
ari

ng
 da

ta 
wil

l p
rov

ide
 be

tte
r g

uid
an

ce
 on

 su
bm

erg
ed

 bi
rd 

he
ari

ng
.  

Es
ti

m
at

es
of

be
ha

vi
ou

ra
le

ff
ec

t
ba

se
d

on
th

e
So

ut
ha

ll
SE

L
cr

it
er

io
n

So
uth

all 
et

 a
l., 

(20
07

) a
lso

 di
sc

us
s t

he
 le

ve
ls 

of 
un

de
rw

ate
r n

ois
e t

ha
t m

ay
 ca

us
e a

 be
ha

vio
ura

l 
av

oid
an

ce
 re

sp
on

se
 in

 m
ari

ne
 sp

ec
ies

. N
um

eri
c c

rite
ria

 ar
e p

rov
ide

d f
or 

be
ha

vio
ura

l d
istu

rba
nc

e 
as

se
ss

me
nt 

for
 si

ng
le 

pu
lse

 so
un

d s
ou

rce
s w

hic
h a

re 
ba

se
d o

n t
he

 le
ve

l o
f u

nd
erw

ate
r n

ois
e t

ha
t 

the
 ev

ide
nc

e p
res

en
ted

 in
 So

uth
all 

et 
al 

(20
07

) in
dic

ate
 w

ill b
e l

ike
ly 

to 
ca

us
e T

TS
. T

he
 as

su
mp

tio
n 

up
on

 w
hic

h t
his

 is
 ba

se
d b

ein
g t

ha
t a

 si
gn

ific
an

t b
eh

av
iou

ral
 di

stu
rba

nc
e w

ill 
oc

cu
r a

t le
ve

ls 
hig

h 
en

ou
gh

 to
 ca

us
e T

TS
 as

 co
mm

un
ica

tio
n a

nd
/or

 de
tec

tio
n c

ap
ab

iliti
es

 w
ill b

e i
nte

rfe
red

 w
ith

. It
 m

ay
 

be
 co

mm
en

ted
 th

at 
wh

ere
as

 th
e u

se
 of

 an
 S

EL
 cr

ite
rio

n f
or 

ind
ica

tin
g t

he
 po

ss
ibil

ity 
of 

au
dit

ory
 

inju
ry 

in 
cla

ss
es

 of
 m

ari
ne

 m
am

ma
ls 

ma
y w

ell 
ha

ve
 ut

ility
, it

 is
 di

ffic
ult

 to
 un

de
rst

an
d h

ow
 it 

mi
gh

t 
pro

vid
e a

n a
de

qu
ate

 cr
ite

rio
n f

or 
be

ha
vio

ura
l e

ffe
cts

. F
or 

ins
tan

ce
, a

 hu
ma

n e
xp

os
ed

 at
 a 

so
un

d 
pre

ss
ure

 le
ve

l o
f 7

5 d
B(

a) 
for

 ei
gh

t h
ou

rs,
 or

 11
0 d

B(
A)

 fo
r 1

0 s
ec

on
ds

, b
oth

 re
ce

ive
 th

e s
am

e S
EL

 
va

lue
.  I

t is
 cl

ea
r th

at 
wh

ile 
the

 fo
rm

er 
is 

co
mp

ara
ble

 w
ith

 th
e l

ev
els

 of
 no

ise
 in

 a 
no

isy
 of

fice
, a

nd
 

un
like

ly t
o c

au
se

 a 
be

ha
vio

ura
l e

ffe
cts

, th
e l

att
er 

wo
uld

 be
 ju

dg
ed

 de
afe

nin
gly

 lo
ud

 by
 m

os
t p

eo
ple

. 
Ho

we
ve

r, 
the

 s
tud

y 
als

o 
co

nc
lud

es
 th

at 
the

 c
urr

en
tly 

av
aila

ble
 e

vid
en

ce
 d

oe
s 

no
t s

up
po

rt 
the

 
de

ve
lop

me
nt 

of 
sp

ec
ific

 n
um

eri
c 

cri
ter

ia 
for

 th
e 

lev
els

 o
f u

nd
erw

ate
r n

ois
e 

like
ly 

to 
ca

us
e 

a 
be

ha
vio

ura
l a

vo
ida

nc
e 

res
po

ns
e 

for
 m

ult
iple

 p
uls

e 
(i.e

. i
mp

ac
t p

ilin
g) 

an
d 

no
n-p

uls
ed

 n
ois

e 
so

urc
es

. In
ste

ad
, a

 se
ve

rity
 sc

ale
 is

 de
ve

lop
ed

 to
 ra

nk
 th

e e
ffe

cts
 of

 a 
so

urc
e o

f u
nd

erw
ate

r n
ois

e 
in 

ter
ms

 of
 th

e o
bs

erv
ab

le 
be

ha
vio

ura
l re

sp
on

se
. T

he
 fin

din
gs

 of
 th

is s
tud

y a
re 

us
ed

 as
 th

e b
as

is f
or 

the
 J

oin
t 

Na
tur

e 
Co

ns
erv

ati
on

 C
om

mi
tte

e 
(JN

CC
) 

gu
ida

nc
e 

do
cu

me
nt 

on
 t

he
 d

elib
era

te 
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9

dis
tur

ba
nc

e o
f m

ari
ne

 m
am

ma
ls 

(JN
CC

, 2
01

0)9 . In
 th

e d
oc

um
en

t th
e v

ari
ou

s s
ev

eri
ty 

rat
ing

s a
re 

su
mm

ari
se

d 
as

 “r
ela

tive
ly 

mi
no

r a
nd

/or
 b

rie
f, 

sc
ore

 0
-3;

 w
ith

 h
igh

er 
po

ten
tia

l to
 a

ffe
ct 

fee
din

g, 
rep

rod
uc

tio
n, 

or 
su

rvi
va

l, s
co

re 
4-6

; a
nd

 co
ns

ide
red

 lik
ely

 to
 af

fec
t th

es
e l

ife
 fu

nc
tio

ns
, s

co
re 

7-9
”. I

t 
is 

als
o n

ote
d t

ha
t th

e t
im

es
ca

les
 ov

er 
wh

ich
 a 

no
isy

 ac
tivi

ty 
ma

y o
cc

ur 
ma

y b
e o

f s
ign

ific
an

ce
. If

 an
 

av
oid

an
ce

 re
ac

tio
n l

as
ts 

for
 le

ss
 th

an
 24

 ho
urs

 an
d d

oe
s n

ot 
oc

cu
r a

ga
in 

in 
su

bs
eq

ue
nt 

da
ys,

 it 
ma

y 
no

t b
e 

co
ns

ide
red

 to
 h

av
e 

ca
us

ed
 a

 s
ign

ific
an

t a
vo

ida
nc

e 
res

po
ns

e, 
wh

ere
as

 a
n 

ac
tivi

ty 
ca

us
ing

 an
 av

oid
an

ce
 re

sp
on

se
 ov

er 
a l

on
ge

r p
eri

od
 w

ou
ld.

 G
en

era
lly 

the
 gu

ida
nc

e i
nd

ica
tes

 th
at 

the
re 

is 
a g

rea
ter

 ris
k o

f a
 di

stu
rba

nc
e o

ffe
nc

e b
ein

g c
om

mi
tte

d i
f th

e o
bs

erv
ab

le 
eff

ec
t ra

nk
s a

s 5
 

or 
ab

ov
e o

n t
he

 So
uth

all 
et

 a
l., 

(20
07

) s
ev

eri
ty 

sc
ale

.  
Wh

ere
as

 th
is i

s u
se

ful
 in

 th
e c

on
tex

t o
f o

bs
erv

ing
 be

ha
vio

ura
l re

sp
on

se
 in

 m
ari

ne
 sp

ec
ies

 du
rin

g a
n 

ac
tivi

ty,
 it 

is 
dif

ficu
lt t

o q
ua

nti
fy 

the
 po

ten
tia

l fo
r a

 be
ha

vio
ura

l a
vo

ida
nc

e r
es

po
ns

e t
o o

cc
ur 

in 
a 

pre
dic

tive
 e

xe
rci

se
 s

uc
h 

as
 th

is 
stu

dy
. T

ab
le 

4 
be

low
 e

xtr
ac

ts 
a 

su
mm

ary
 o

f t
he

 in
for

ma
tio

n 
pre

se
nte

d 
in 

So
uth

all 
et

 a
l (2

00
7) 

for
 va

rio
us

 le
ve

ls 
of 

un
de

rw
ate

r n
ois

e 
fro

m 
co

nti
nu

ou
s n

ois
e 

so
urc

es
 an

d t
he

 be
ha

vio
ura

l a
vo

ida
nc

e r
es

po
ns

es
 th

at 
ma

y r
es

ult
 ba

se
d o

n t
he

 st
ud

ies
 re

vie
we

d 
by

 S
ou

tha
ll 

et
 a

l (
20

07
). 

Th
es

e 
de

sc
rip

tio
ns

 h
av

e 
be

en
 u

se
d 

to 
es

tim
ate

 th
e 

po
ten

tia
l f

or 
be

ha
vio

ura
l a

vo
ida

nc
e t

o o
cc

ur 
in 

ma
rin

e m
am

ma
ls. 

G
ro

up
RM

S
Re

ce
iv

ed
Le

ve
l

(d
B

re
.1

μP
a)

Q
uo

te
d

de
sc

ri
pt

io
n

of
as

so
ci

at
ed

be
ha

vi
ou

ra
l

re
sp

on
se

Lo
w

fr
eq

ue
nc

y
ce

ta
ce

an
s

12
0

–
16

0
In

cr
ea

si
ng

pr
ob

ab
ili

ty
of

di
st

ur
ba

nc
e

90
–

12
0

In
di

vi
du

al
s

in
th

e
fie

ld
sh

ow
ed

be
ha

vi
ou

ra
l

re
sp

on
se

w
ith

hi
gh

se
ve

ri
ty

sc
or

es
.

12
0

–
15

0
In

di
vi

du
al

s
in

th
e

fie
ld

fa
ile

d
to

sh
ow

be
ha

vi
ou

ra
lr

es
po

ns
e

M
id

fr
eq

ue
nc

y
ce

ta
ce

an
s

17
0

Ex
po

su
re

s
in

ca
pt

iv
e

se
tt

in
g

fa
il

to
in

du
ce

a
be

ha
vi

ou
ra

lr
es

po
ns

e

H
ig

h
fr

eq
ue

nc
y

ce
ta

ce
an

s
14

0
Pr

of
ou

nd
an

d
su

st
ai

ne
d

av
oi

da
nc

e
re

sp
on

se
s

Pi
nn

ip
ed

s
90

–
14

0
G

en
er

al
ly

do
no

ta
pp

ea
r

to
in

du
ce

a
st

ro
ng

be
ha

vi
ou

ra
la

vo
id

an
ce

re
sp

on
se

in
pi

nn
ip

ed
s

Ta
bl

e 
4 

Su
m

m
ar

y 
of

 b
eh

av
io

ur
al

 a
vo

id
an

ce
 re

sp
on

se
s 

an
d 

as
so

ci
at

ed
 le

ve
ls

 fr
om

 S
ou

th
al

l e
t a

l 
(2

00
7)
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Jo

int
 N

atu
re 

Co
ns

erv
ati

on
 C

om
mi

tte
e (

JN
CC

), N
atu

ral
 En

gla
nd

 an
d C

ou
ntr

ys
ide

 C
ou

nc
il f

or 
Wa

les
. (2

00
9).

 T
he

 p
ro

te
ct

io
n 

of
 m

ar
in

e 
Eu

ro
pe

an
 

P
ro

te
ct

ed
 S

pe
ci

es
 fr

om
 in

ju
ry

 a
nd

 d
is

tu
rb

an
ce

: G
ui

da
nc

e 
fo

r t
he

 m
ar

in
e 

ar
ea

 in
 E

ng
lis

h 
an

d 
W

al
es

 a
nd

 th
e 

U
K

 o
ffs

ho
re

 m
ar

in
e 

ar
ea

. M
arc

h 2
01

0.
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0

M
od

el
lin

g
ou

tp
ut

Th
e o

utp
ut 

of 
the

 m
od

elli
ng

 w
ill 

be
 in

 te
rm

s o
f c

on
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Figure 4.5-1
Blade Tip ZTV

1:450,000

Geodetic Parameters:  WGS84 UTM Zone 30N

A3 Chart

Date: 10/05/2016

Note: 
Although there are 159 turbines shown here, there will only be a 
maximum of 90 turbines within the WDA.  For the p urp oses of 
this ZTV and in order to p rovide an indication of the maximum 
extent of visibility regardless of the turbines’ geograp hic location 
within the WDA, this ZTV has been created assuming the site is 
filled with turbines at the minimum sp acing (1,050 x 1,200 m).  It 
should also be noted that reduced sp acing between the p erimeter 
turbines is being considered for the WDA but these are not 
included within this indicative ZTV.
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