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AIS Automatic Identification System 

AMAAA Ancient Monuments and Archaeological Areas Act (1979) 

ATBA Area to Be Avoided 

BAC Background Assessment Concentrations 

BT British Telecom 

CEMD Construction Environmental Management Document 

COLLRISK Marine Risk Software Tool 

DBA Desk based (archaeology) assessment 

EIA Environmental Impact Assessment 

EA Non-Statutory Environmental Appraisal 

EMF Electric Magnetic Field 

ERL Effects Range Low 

ERM Effects Range Medium 

GT Gross Tonnage 

HDD Horizontal Direction Drill 

HRA Habitat Regulations Assessment 

HVDC High Voltage Direct Current 

ICES International Council for the Exploration of the Sea 

ICIT International Centre for Island Technology 

ICPC International Cable Protection Committee 

ISQG Interim Sediment Quality Guidelines 

JNCC Joint Nature Conservancy Committee 

KISCA Kingfisher Information Service - Cable Awareness 

KP Kilometer Points 

MBES Multibeam echo sounder 

MCA Maritime and Coastguard Agency 

MCCIP Marine Climate Change Impacts Partnership 

MEA Marine Environmental Appraisal 

MFA Marine Fisheries Agency (now part of the MMO) 

MHWS Mean High Water Springs 

MMMP Marine Mammal Mitigation Protocol 
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MMO Marine Management Organisation 

MPA Marine Protected Area 

MS - LOT Marine Scotland - Licensing and Operations Team 

MSFD Marine Strategy Framework Directive 

NLB Northern Lighthouse Board 

nm nautical mile 

NMRS National Monuments Record for Scotland 

NPF2 National Planning Framework 2 

OSPAR Oslo and Paris Conventions 

PA Position Approximate 

PAH Polycyclic aromatic hydrocarbon 

PCB Polychlorinated biphenyl 

PFOW Pentland Firth and Orkney Waters 

PLN Port Letter  Number (Vessel identification) 

PMF Priority Marine Feature 

PRAG Particle Retrieval Advisory Group 

RBMP River Basin Management Plan 

ROV Remote Operated Vehicle 

RSPB Royal Society for Protection of Birds 

RYA Royal Yachting Association 

SAM Scheduled Ancient Monument 

SEPA Scottish Environment Protection Agency 

SHE Transmission Scottish Hydro Electric Transmission plc 

SMRU Sea Mammal Research Unit 

SPP Scottish Planning Policy 

SSC Suspended Sediment Content 

SSS Side Scan Sonar 

STW Scottish Territorial Waters 

TBT Tributyltin 

UK BAP UK Biodiversity Action Plan 

UKHO United Kingdom Hydrographic Office 

UKHO VORF model UK Hydrographic Office Vertical Offshore Reference Frame model 

UKMMAS UK Marine Monitoring and Assessment Strategy 
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UNCLOS United Nations Convention of the Law of the Sea 

UNESCO United Nations Education, Scientific and Cultural Organisation 

US EPA United States Environmental Protection Agency 

VMS Vessel Monitoring Systems 

WFD Water Framework Directive 
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1 INTRODUCTION 

1.1 Introduction 

1.1.1 The Marine Environmental Appraisal (MEA) is submitted by Scottish Hydro Electric 
Transmission plc (SHE Transmission) (hereafter referred to as ‘the Applicant’) to 
accompany an application to Marine Scotland – License Operations Team (MS – 
LOT) for a marine license to construct, install and operate a 220 kV subsea cable 
between west Orkney Mainland and the Caithness coast at East Sandside, west of 
Dounreay over a distance of approximately 70 km from directionally drilled landfall 
points at either end, hereafter referred to as the Proposed Development. 

1.1.2 The subsea cable forms part of the wider project referred to as the Orkney – 
Caithness 220 kV Link (here after referred to as ‘the project’).   

1.1.3 The Applicant is making an application for a Marine License (the Application) from 
Marine Scotland under the Marine (Scotland) Act 2010 and the Marine and Coastal 
Access Act 2009 for the Proposed Development.  The Applicant has engaged 
environmental consultants who have conducted a voluntary Marine Environmental 
Appraisal (MEA) to accompany the marine licence application.  The MEA identifies 
any likely significant effects on the environment and where necessary, mitigation 
measures to prevent, reduce, or offset potential environmental effects.  

1.1.4 This MEA relates only to the subsea cable between Mean High Water Springs 
(MHWS) on the Orkney Mainland and at East Sandside in Caithness.    

1.2 Development Context 

The Need for the Development 

1.2.1 The new transmission infrastructure which makes up the Orkney – Caithness 
220 kV Link, including the Proposed Development, is required in order to provide a 
transmission connection and access to the grid for marine renewable generation in 
Orkney waters. 

1.2.2 The Crown Estate has leased a number of areas to Developers for the generation 
of tidal and wave energy under the Pentland Firth and Orkney Waters Round 1 
(see Figure 1.1).   

1.2.3 The existing connection between Orkney and Caithness, currently provided by two 
33 kV marine cables between Thurso and Scorradale, is at capacity and the 
potential generation from new marine developments cannot be transmitted on the 
existing network.   

1.2.4 The significant increase in renewable generation seeking connection in SHE 
Transmission's area has resulted in the requirement for additional transmission 
infrastructure to increase the system capability to accommodate the increased 
power flows.  This requirement has led to the Proposed Development described in 
this MEA. 
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1.3 Structure of the Marine Environmental Appraisal 

1.3.1 The MEA comprises two main documents as follows: 

 Volume 1: the Main Report.  This document details the main findings of the 

MEA and is divided into 3 sections:  

- Introductory Chapters: these chapters provide an introduction to the 

Proposed Development (Chapter 1); describe the EA process and 

methodology (Chapter 2); summarise the regulatory context and need for 

the development (Chapter 3); summarise the route selection process and 

consideration of alternatives (Chapter 4); and provide a description of the 

development (Chapter 5); 

- Chapters 6 – 16 describe and assess the predicted environmental effects 

of the Proposed Development in relation to: Seabed Sediments and 

Landform (Chapter 6); Water Quality (Chapter 7); Conservation and 

Designated Sites (Chapter 8); Marine Benthic Ecology (Chapter 9); Marine 

Mammals (Chapter 10); Ornithology (Chapter 11); Fish and Shellfish 

Ecology (Chapter 12); Commercial Fisheries (Chapter 13); Marine Cultural 

Heritage (Chapter 14); Shipping and Navigation (Chapter 15); Other Sea 

Users (Chapter 16); and Cumulative Effects (Chapter 17); and 

- Chapter 18 provides a schedule of proposed mitigation. 

 Volume 2: Figures and Appendices.  This includes all supporting graphics and 

any technical appendices to the above MEA Chapters.  

1.3.2 The content of the MEA was informed through a consultation exercise and high 
level consideration of likely significant effects.  The views of statutory and non-
statutory consultees on the project were sought through a consultation exercise in 
autumn 2011.  Further pre-application consultation has also been carried out in 
support of the draft findings of the MEA.  Further detail on the consultation and high 
level consideration of likely significant effects carried out is provided in the Chapter 
2: Environmental Appraisal Process and Methodology.  
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2 ENVIRONMENTAL APPRAISAL PROCESS AND 
METHODOLOGY 

2.1 Introduction 

2.1.1 Paragraph 3 of Schedule 9 of the Electricity Act 1989 requires electricity 
transmission companies to: 

 ‘have regard to the desirability of preserving natural beauty, of conserving flora, 

fauna and geological or physiographical features of special interest and of 

protecting sites, buildings and objects of architectural, historic or archaeological 

interest; and 

 do what they reasonably can to mitigate any effect which the proposals would 

have on the natural beauty of the countryside or on any such flora, fauna, 

features, sites, buildings or objects’. 

2.2 Marine Environmental Appraisal (MEA) 

2.2.1 This MEA provides a clear appraisal of the environmental effects that are 
considered likely to arise from the construction, installation and operation of the 
Proposed Development. 

2.3 EA Process 

Screening 

2.3.1 The Proposed Development is not one which is covered by the Marine Works 
(Environmental Impact Assessment) Regulations 2007.  The Applicant has 
however completed a voluntary Environmental Appraisal (MEA) to accompany a 
marine license application. 

Consultation 

2.3.2 In accordance with established methodology for route selection currently employed 
by the Applicant a process of consultation on the route selection work was 
implemented. 

2.3.3 The resulting Consultation Document set out the Applicant’s initial preferred route, 
together with the alternatives under consideration and invited comments from 
Consultees on the proposals. 

2.3.4 A range of consultation responses were received providing consultees comments 
on the proposals.  In addition, in many cases consultees also provide guidance on 
issues likely to require consideration within the MEA.  The responses received 
were therefore considered specifically with reference to: 

 those comments likely to have a bearing on final route alignment and 

confirmation of the proposed route; or 

 those comments which provide guidance on the required scope of the 

subsequent MEA. 
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2.3.5 Table 2.1 below summarises those responses received which provided guidance 
on the required scope of the MEA. 

 

Table 2.1 Consultation Responses on the Scope of the MEA 

Consultee Topics 
covered 

Issues Raised Where in the MEA is 
this addressed 

The Highland 

Council (Ken 

McCorquodale) 

Archaeology There are a number of wrecks recorded 

between the mainland and Orkney.  The 

Highland Council would expect a 

seabed survey to be undertaken. 

Chapter 13: Marine 

Cultural Heritage 

considers the potential 

effects on known wreck 

sites.   

Royal Yachting 

Association 

Scotland (Dr G 

Russell) 

Recreational 

Sailing 

There should be no adverse effects of 

the proposed works on recreational 

sailing. 

Not considered further 

within the MEA. 

Maritime and 

Coastguard 

Agency 

(Graeme 

Proctor) 

Navigational 

Issues 

The following impacts on navigation 

issues should be assessed: ‘Collision 

risk, Navigational safety, Visual intrusion 

and noise, Risk management and 

emergency response, Construction 

marking and lighting information to 

mariners, Effect on small craft 

navigational and communication 

equipment’. 

Chapter 14: Shipping 

and Navigational Risk 

considers the potential 

effects on Navigational 

safety, risk 

management. 

Emergency response, 

construction marking 

and lighting information 

to mariners etc. 

Visual intrusion and 

noise were not 

considered likely to 

result in significant 

effects (see Table 2.4). 

Local Caithness 

Fisherman  

Local 

Fisheries 

Concern was raised regarding fishing 

gear catching on the cable and 

apparatus on the seabed if the cable is 

not buried beneath sand or beneath 

hard ground.  This response specifically 

references: 

 ‘Potting Gear in the area between 

Holsonn Head to Portskerra West 

(not visible during strong tides) and 

other fishermen in the area 

 Sandside Bay has bar of rock 

offshore across the bay East to West  

 Dounreay Exclusion Zone has 

radioactive seabed, one of the 

alternative routes goes through this’. 

Chapter 12: 

Commercial Fisheries 

considers these issues. 

RSPB (Eric 

Meek) 

Common 

Seals 

‘There are dangers to seals from 

Dynamic Positioning (DP) vessels’. 

Chapter 9: Marine 

Mammals considers 

these issues. 
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Table 2.1 Consultation Responses on the Scope of the MEA 

Consultee Topics 
covered 

Issues Raised Where in the MEA is 
this addressed 

Historic 

Scotland - 

Senior Heritage 

Management 

Officer (Nicola 

Hall) 

Marine 

Cultural 

Heritage 

While no scheduled monuments or 

designated wrecks will be affected, a 

number of unscheduled wrecks will need 

to be avoided.  There is significant 

potential for submerged archaeological 

landscapes along the coastline of the 

study area.  The cultural heritage 

assessment should consider the 

likelihood of disturbing deposits within 

the cable route and ensure appropriate 

mitigation is put in place. 

Any archaeological finds discovered on 

the seafloor, in intertidal zones, and on 

land will be reported through the 

Protocol for Archaeological Discoveries 

to ensure that submerged cultural 

heritage is understood and protected: 

http://www.wessexarch.co.uk/projects/m

arine/tcerenewables 

Chapter 13: Marine 

Cultural Heritage 

considers these issues. 

Scottish Natural 

Heritage (David 

Law) 

Fish Ecology The impacts of the proposed 

development on marine fish should be 

assessed.  Construction effects should 

include potential release of suspended 

sediment affecting spawning grounds of 

particular fish species.  Operational 

effects should consider potential 

influence of EMF on fish. 

Chapter 11: Fish and 

Shellfish Ecology 

considers these issues. 

Scottish Natural 

Heritage (David 

Law) 

Marine 

Protected 

Area 

A potential Marine Protected Area 

(MPA) search location has been 

identified in the waters around Hoy, but 

currently it is not one of the 

recommended routes for assessment 

against the MPA selection guidelines.  

Chapter 7: 

Conservation and 

Designated Sites 

considers the potential 

to affect MPAs. 

Scottish Natural 

Heritage (David 

Law) 

Marine 

Mammals 

A number of species of cetaceans are 

known to occur in the waters through 

which the cable route runs.  

Chapter 9: Marine 

Mammals considers 

these issues. 

Individual Fishing Concerns regarding crab and lobster 

fishing areas. 

Chapter 12: 

Commercial Fisheries 

considers these issues. 

Anonymous Fishing Require concerns of fishermen and 

general environmental issues to be 

considered. 

Chapter 12: 

Commercial Fisheries 

considers these issues. 

Individual Fishing Concerned about potential impacts on 

commercial fishing during surveying and 

cable laying. 

Chapter 12: 

Commercial Fisheries 

considers these issues. 

http://www.wessexarch.co.uk/projects/marine/tcerenewables
http://www.wessexarch.co.uk/projects/marine/tcerenewables
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Table 2.1 Consultation Responses on the Scope of the MEA 

Consultee Topics 
covered 

Issues Raised Where in the MEA is 
this addressed 

Scrabster 

Harbour Trust 

(Sandy Mackie) 

Fishing Concerned about potential impacts on 

commercial fishing. 

Chapter 12: 

Commercial Fisheries 

considers these issues. 

Scoping 

Potentially Significant Environmental Effects 

2.3.6 Table 2.2 identifies the potentially significant effects addressed by the MEA. 
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Table 2.2 Potential Significant Environmental Effects 
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HDD 

(Orkney 

and 

Caithness) 

Installation of HDD drill 

rig and associated 

infrastructure 

Physical presence                           

Visibility of temporary 

structure(s) 
                          

Borehole drilling Noise disturbance                       

Removal of drill rig  and 

associated 

infrastructure 

Physical presence                           

Accidental leaks and 

spills from drilling 

activities 

                            

Cable 

installation 

Landfall cable pull 
Offshore vessel (DP)                       

Onshore winch                           

Marine cable installation 
Vessel activity (noise 

and visibility) 
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Cable trenching 

(ploughing / jetting) 

(physical disturbance) 

                

Cable burial 

(ploughing / jetting) 

(noise) 

                       

Rock placement / 

concrete matressing 
                    

Operation 

Subsea 

cable 

operation 

Physical presence 

Heating effect of cables                        

EMF                        

Snagging risk from 

anchoring from other 

vessels / fishing gear 
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Non-Significant Issues 

2.3.7 Table 2.3 below describes those issues which were considered non-significant and 
therefore excluded from further consideration. 

 

Table 2.3 Non-significant Marine Environmental Issues 

Metocean and Climate Whilst metocean conditions within the study area are expected to 

present potential engineering and technological challenges it is not 

anticipated that they would cause undue constraints on the laying of the 

subsea cable.  No significant effect of the cable, installation activities, or 

operation is anticipated on either offshore or metocean conditions. 

Coastal Processes Landfall would be through directional drilled conduit(s), drilled from 

above Mean High Water Springs (MHWS) to a maximum 400 m 

offshore.  As a result no significant effects are anticipated on sediment 

movement or other coastal processes within the near shore and intertidal 

zone at wither landfall location. 

Geology and Bathymetry The proposed route avoids known bedrock outcrops on the seabed, 

wherever possible favouring soft sediments to facilitate cable burial and 

to reduce the need cut bedrock.  No activities associated with the 

installation or operational phased of the Proposed Development are 

anticipated to result in impacts to geological stability, geological 

designations and / or mineral geology. 

Intertidal Ecology The cable at both the Orkney and Caithness landfall locations will be 

installed through HDD boreholes and the reach of the drill conduit will 

not extend beyond the intertidal zone.  No effect on the intertidal zone at 

either landfall location is therefore expected.  As a result, intertidal 

ecology effects are not considered further.  

Marine pipelines and 

outfalls 

All outfalls associated with the Dounreay facility lie within the offshore 

exclusion zone at Dounreay and would therefore be unaffected by the 

cable routing.  No subsea pipelines have been identified along the 

subsea cable route. 

Aggregate extraction and 

sea disposal sites 

There are no aggregate extraction sites within the study area.  There is 

an operational disposal site, Stromness A, located to the west of 

Mainland Orkney however this lies outwith the subsea cable route and 

will not be disturbed. 

Cumulative Effects 

2.3.8 A strategy for consideration of other anthropogenic activities that could potentially 
adversely affect the marine environment cumulatively with the Proposed 
Development has been developed and applied throughout this MEA.  This 
approach to appraisal of cumulative effects is documented within Chapter 16 of this 
MEA. 

Baseline Characterisation 

2.3.9 The purpose of the MEA is to identify how environmental conditions may change as 
a result of a Proposed Development.  This requires that the environmental 
conditions now and in the future - assuming no development - are established.  
These conditions are referred to as the baseline and in this MEA have been 
established through a combination of desk based research, and review of available 
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survey data.  Together these describe the current character of the study area and 
surrounding, and the value and vulnerability of key environmental resources and 
receptors. 

2.3.10 Making predictions about how parameters may change in the future relies heavily 
on assumptions about future development and environmental trends and is at risk 
of being wholly hypothetical and subjective.  The baseline adopted in this MEA is 
taken as the current character and condition of the site and surrounds, and the 
likely significant environmental effects of the Proposed Development are then 
assessed in the context of the current conditions. 

2.3.11 No consideration has been given to effects in the context of a future baseline 
unless otherwise stated in the individual technical chapter. 

Consideration of Alternatives 

2.3.12 The approach taken to the consideration of alternatives to the Proposed 
Development is set out within Chapter 4: Design Evolution and Alternatives. 

Potential Effects 

2.3.13 Environmental effects have been identified and appraised by considering the 
interaction of the activity giving rise to an effect and the sensitivity or vulnerability of 
the environmental feature on a receptor experiencing the effect.  In considering the 
sensitivity of a feature or receptor, account has been taken of its importance or 
rarity and relevant geographic scale.  Effects have been further described with 
reference to duration, reversibility and permanence.  The appraisal has been made 
using professional experience and judgement.  

Mitigation Measures 

2.3.14 In appraising the need for mitigation through the MEA process, wherever possible, 
proposed mitigation has been identified following the hierarchy of mitigation, as set 
out in best practice guidelines.  This gives priority to avoiding or preventing effects 
through consideration of alternatives or good environmental management controls 
during construction.  Where it is not possible to prevent effects altogether, the focus 
has been on reducing or controlling the identified effects to an acceptable level.  
Mitigation in the form of compensation or offsetting may be appropriate. 

2.3.15 It is anticipated that site specific mitigation measures will be included within a 
Construction Environmental Management Document (CEMD).  A discussion of the 
elements of the CEMD relevant to the potential effects identified has been provided 
within each technical chapter along with an explanation of when and how the 
mitigation measures will be implemented and / or secured. 

Discussion on the Nature of Residual Environmental Effects 

2.3.16 Discussion of environmental effects associated with the Proposed Development 
has been included in this section and covers likely residual environmental effects, 
following the implementation of mitigation measures. 

2.3.17 This section identifies whether or not the identified effect is considered significant 
or not significant and is based on each technical author’s professional judgement 
and experience.   
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3 PROJECT NEED AND REGULATORY CONTEXT 

3.1 Regulatory Context 

3.1.1 The primary legislation governing the electricity supply industry in Great Britain is 
the Electricity Act 1989 and the Utilities Act 2000.  Under this legislation the 
Secretary of State and the Gas and Electricity Markets Authority (the Authority) 
have certain powers and duties in relation to the electricity market.  In particular, 
the Secretary of State or the Authority, may grant a licence authorising a person to 
transmit electricity in an authorised area. 

3.1.2 The Applicant is the holder of the transmission licence for the north of Scotland and 
in addition, as part of the transmission licence, the Applicant has a number of 
related obligations to offer non-discriminatory terms for connection to the 
transmission system for both new generation and new sources of electricity 
demand.  The Applicant is also obliged to facilitate competition in generation 
connections. 

3.2 Government Policy and Targets for Renewables 

3.2.1 As outlined in the UK Renewable Energy Strategy 2009, the UK Government is 
working to a legally binding target that 15% of energy supplies within the United 
Kingdom are to be generated from renewable sources by 2020. 

3.2.2 In Scotland, the Scottish Government has set a target that 100% of electricity 
supplies in Scotland should be generated from renewable sources by 2020 with an 
interim target announced in October 2012 of generating the equivalent of 50% of 
Scotland's electricity demand from renewable sources by 2015.  Renewable energy 
will also be an important factor in meeting the UK Government's longer-term target 
of a 60% reduction in CO2 emissions by 2050.  If these targets are to be met, the 
necessary infrastructure must be put in place. 

3.3 The Need for the Development 

3.3.1 The National Planning Framework (NPF2) (2009) identifies several nationally 
strategic projects across Scotland, one of which (identified in section 11 of the 
NPF2 Annex) is the reinforcement of the subsea cable link between Orkney and 
the Scottish mainland.   

3.3.2 This new transmission infrastructure, which makes up the Orkney Caithness 
220 kV Link, of which the Proposed Development forms a part, is required in order 
to provide a transmission connection and access to the grid for marine renewable 
generation situated off the west coast of the Orkney Mainland also in accordance 
with the National Electricity Transmission Security and Quality of Supply Standards 
(SQSS). 

3.3.3 The Crown Estate has agreed to lease a number of options to Developers for the 
generation of tidal and wave energy under the Pentland Firth and Orkney Waters 
Round 1 (see Figure 3.1 below).   

3.3.4 The amount of renewable generation that can be exported from Orkney is limited 
by the capacity of the two existing 33 kV subsea cables that connect Orkney to the 
mainland transmission grid at Thurso.  Taking account of the renewable generation 
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that has already been connected or is contracted to be connected on Orkney 
means that the existing subsea connection has now reached full capacity.    

3.3.5 The significant increase in renewable generation seeking connection in the 
Applicant's licenced area has resulted in the requirement for additional 
transmission infrastructure to increase the system capability to accommodate the 
increased power flows.  This requirement has led to the requirement for the 
Proposed Development described within this MEA. 

 

Figure 3.1 Pentland Firth and Orkney Waters, Round 1 Development Sites 

3.4 Statutory Consents Procedure 

3.4.1 Relevant requirements set out in the following key legislation apply to the Proposed 
Development: 

 Marine (Scotland) Act 2010 (Scottish inshore region, within 12 nm of coast); 

 Marine and Coastal Access Act 2009 (Scottish offshore region outside 12 nm 
of coast); and 

 Habitat Regulations 2004 (the cable approach to the Caithness landfall location 
at East Sandside, which passes through the marine extension area for the 
Caithness Cliffs Special Protection Area (SPA)). 
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4 DESIGN EVOLUTION AND ALTERNATIVES 

4.1 Introduction 

4.1.1 This chapter summarises the process of design evolution which has been carried 
out, and considers potential alternatives to the Proposed Development.  

4.2 Procedures for Subsea Cable Route Selection 

4.2.1 The process adopted in selecting a route for the Proposed Development follows 

SSE guidance.
1
 

4.2.2 The following criteria, based on SSE guidance1, have been given due 
consideration: 

Technical Criteria: 

 The route should avoid all known seabed hazards and obstructions such as 

wrecks and dumping grounds. 

 The route should avoid areas were installation would be difficult or hazardous, 

such as steep slopes or irregular rocks. 

 The route should avoid areas of marine activity such as shipping lanes, 

anchorages and fishing grounds. 

 The route should avoid areas of geological instability such as earthquake 

zones and landslips. 

 The route should avoid areas where recovery of the cable for maintenance 

would be difficult. 

Economic Criteria: 

 The route should be as short as possible. 

 Cable burial should be maximised and therefore the route should pass through 

seabed which is easily ploughable. Appropriate means of cable protection shall 

be considered on a project by project basis. 

Environmental Criteria: 

 The route should avoid known areas of environmental concern, such as marine 

parks, coral beds, and coastal nesting grounds. 

 The route should avoid known areas of environmental sensitivities, such as 

marine conservation areas, fishing grounds, and coastal nesting grounds. 

 The route should avoid areas where prevailing climatic or sea conditions will 

render installation and maintenance difficult or hazardous. 

Permitting Criteria: 

 The route must be acceptable to the owners of the offshore seabed. 

 The route must be acceptable to the owners of the foreshore. 

                                                
1
 Scottish and Southern Energy (2004): Procedures for subsea cable route selection. Rev 1.01 
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 The route must be acceptable to military authorities. 

 Crossing proposals must be acceptable to the operators of existing cables and 

pipelines. 

4.3 Alternatives 

Do-Nothing Alternative 

4.3.1 The "do nothing" scenario is a hypothetical alternative sometimes considered as a 
basis for comparing the development alternatives under consideration.  Within the 
context of the Proposed Development the 'do nothing' scenario would involve the 
electricity network between Orkney and Caithness remaining in its current form. 

4.3.2 However, within the strategic and policy context set by the NPF2 and discussed in 
Chapter 3, the 'do nothing' alternative is not a viable alternative. 

Alternative Transmission Connections 

4.3.3 The following alternatives to the Caithness Orkney 220 kV Link were considered: 

 Connecting future marine renewable projects directly to the existing Orkney 

distribution network:  

- This is not feasible as the existing 33 kV cables between Orkney and 

Caithness are at capacity and there are significant constraints within the 

distribution network in Orkney which preclude any significant additional 

generation being connected. 

 Provision of separate facilities on South Walls or South Ronaldsay with a 

subsea cable to Caithness and a new 220 kV OHL connection from the west of 

Orkney: 

- No formal applications have been received from the Developers in Brough 

Ness and Cantick Head area; furthermore, this would require a substation 

on the west coast of Orkney as well as a substation on in the South 

Ronaldsay along with a far longer connection within Caithness to a suitable 

grid connection point. For these reasons, this option is not currently 

economically justifiable and has been discounted at this stage.  

 Provision of a High Voltage Direct Current (HVDC) solution. In light of the 

current applications for grid connection and the build profile of HVDC 

infrastructure, this cannot be justified economically at this stage. This may be 

considered as a later phase (Phase 2). 

Design Evolution and Alternative Subsea Cable Routes  

4.3.4 The Proposed Development represents the subsea cable element of the Caithness 
– Orkney 220 kV Link. Identification of the preferred route for the subsea cable has 
been based on key design parameters within the wider project. Specifically: 

  the requirement within Caithness to connect to the wider transmission network 

at the existing substation at Dounreay; and 
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 The substation site selection exercise completed [(SSE, 2011)
2
 to identify the 

preferred location for the new Orkney substation.   

4.4 Methodology 

4.4.1 This section provides information on the detailed studies undertaken for the subsea 
cable route selection process and has been drawn from previous studies 

completed by SSE
3
.  

Identification of Routing Constraints 

4.4.2 The subsea cable route search area was identified between Orkney (Brough of 
Birsay in the north to Yesnaby in the south) to Caithness and Sutherland (Melvish 
Bay in the west and Thurso in the east), which incorporated all identified landing 
sites. The subsea cable route search area is shown on Figure 4.1 along with the 
defining design parameters from the wider project. 

4.4.3 The identified subsea search area included the Crown Estate lease option 
development areas Brough Head, Marwick Head and West Orkney Middle South 
(as shown on Figure 3.1). The Farice telecommunications cable also crosses the 
route corridor. The BT telecommunications cable and two 33kV electricity cables 
are also present within the cable search area. Initial discussions with BT indicate 
that a 750 m exclusion zone may be required around its cable. 

4.4.4 Specific consideration was also given to the routing implications of: 

 creel fishing activity over the rocky seabed areas; 

 shipping levels west and south of Hoy; and 

 an area of sediment free bedrock following the west Orkney coastline. 

Route Corridor Options 

4.4.5 Three principal route corridors were identified to carry the cable from Orkney to 
Caithness. These are shown on Figure 4.2:  

 The eastern route would be shortest but would cross the existing BT cable 

twice and the existing Farice cable once; 

 The central route would require the cable to pass through dynamic sediment 

areas, cross the existing Farice cable once and would be restricted to the west 

by bedrock ridgelines and to the east by the BT cable. The central route is, 

however, relatively short in comparison to the western route; 

 The western route would avoid the BT cable completely and would also avoid 

the majority of bedrock outcrops and dynamic sedimentary areas although 

there would still be a requirement to cross the existing Farice cable; 

 

 

                                                
2
 SSE (August 2011): Orkney Substation Site Selection Report. Draft. 

3
 Aquaterra Ltd (July 2011): Desk based marine route assessment: Report to SSE. P348  
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4.4.6 Routes to the southern landfall site options in Orkney
4
 and eastern landfall site 

options in Caithness
5
 were initially preferred. 

Preferred Option  

4.4.7 The overall preferred option was selected by comparing the findings of the subsea 
cable route selection study which allowed selection of the most appropriate option 
overall based on environmental, technical and economic grounds.   

4.4.8 The preferred offshore cable route identified following the 2011 route selection 
study connected landfall locations at at Greeny Geo East on the Caithness coast, 
approximately 6 km to the east of the Dounreay substation with a landfall location 
at South Vestra Fiold on Mainland Orkney immediately adjacent to the preferred 
substation site at South Vestra Fiold.  

4.4.9 This preferred option was then the subject of a consultation exercise between 
October and December 2011. This consultation exercise is summarised in Chapter 
2: EA Process and Methodology.  

The Proposed Development 

4.4.10 Following consideration of the responses received to the consultation exercise and 
in response to further design considerations, the preferred option was subsequently 
amended as follows: 

 Landfall location in Caithness was moved to East Sandside, to the west of the 

Dounreay substation, following concerns raised relating to the Greeny Geo 

East landfall and potential interaction with existing Dounreay infrastructure.  

 The marine cable route was also amended to be aligned c. 8.5 km west of the 

originally preferred route in order to avoid areas of sandwaves on the seabed 

which, due to their mobile nature, could compromise the security of the 

proposed cable.  

4.4.11 As a result the Proposed Development for which consent is being sought now 
extends for c.70 km as opposed to the original 65 km.  

4.4.12 From the Caithness landfall site the subsea cable route runs north away from the 
Caithness coast, passing through the marine extension of the North Caithness 
Cliffs Special Protection Area (SPA) before orientating North-North-East through 
the waters of the outer Pentland Firth crossing the Farice telecommunication cable. 
Approximately 8 km from the Orkney coastline the cable route turns east running to 
the south of the Marwick Head Crown Estate lease area and north of both the 
British Telecom (BT) cable and the Crown Estate lease area at ‘West Orkney 
Middle South’ approaching the Orkney coast. 

4.4.13 Further details of the Proposed Development are described in Chapter 5.  

                                                
4
 South Vestra Fiold, North Skaill, Bay of Skaill, as referenced in SSE (October 2011): Proposed Orkney to Caithness 

Connection 132 kV: Consultation Document.  

5
 Greeny Geo East, Greeny Geo West, Crosskirk Bay as reference in SSE (October 2011): Proposed Orkney to Caithness 

Connection 132 kV: Consultation Document. 
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5 DESCRIPTION OF THE PROPOSED DEVELOPMENT 

5.1 Introduction 

5.1.1 This chapter provides a description of the main characteristics of the Proposed 
Development for the purposes of identifying and appraising the potential for 
environmental effect. All elements of the Proposed Development are summarised 
in section 5.2 below. 

5.2 The Proposed Development 

5.2.1 The Proposed Development consists of the construction, installation and operation 
of a 220 kV subsea cable between Mainland Orkney and the Caithness Coast at 
East Sandside over a distance of approximately 70 km from directionally drilled 
landfall points at either end.  

5.2.2 Figure 5.1 provides an overview of the Proposed Development and the landfall 
points to which it connects.  

5.3 Description of the Proposed Development 

Route Description 

5.3.1 The Proposed Development is approximately 70 km in length.  

5.3.2 For appraisal purposes the route has been divided into three main areas: 

 the Caithness landfall site, out to approximately 40 m water depth; 

 the main cable route; and  

 the Orkney landfall site out to approximately 40 m water depth.  

5.3.3 Kilometre Points (KPs) along the cable route, which provide cumulative distances 
from Caithness to Orkney, are used to assist in describing specific locations along 
the cable route. KPs start at approximately 0 km at East Sandside and end at 
approximately 70 km on the Orkney coast. 

Caithness Landfall below MHWS 

5.3.4 The first 0.5km of the cable route in which it is anticipated that the breakout point 
on the seabed for the borehole from the Caithness HDD site will be located 
comprises an outcropping bedrock platform with variable gradients due to localised 
fractures and gullies. 

Main Cable Route 

5.3.5 From the Caithness landfall site the subsea cable route runs north away from the 
Caithness coast before orientating North-North-East through the waters of the outer 
Pentland Firth crossing the Farice telecommunication cable at approximately KP 
29. At KP 60, approximately 9 km from the Orkney coastline the cable route turns 
east running to the south of the Marwick Head Crown Estate lease option area and 
north of both the British Telecom (BT) cable and the Crown Estate lease option 
area at ‘West Orkney Middle South’ approaching the Orkney coast.  
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5.3.6 The majority of the subsea cable route surface sediments generally consist of 
alternating units of sand and subcropping/outcropping mounds of glacial tills 
(diamicton).  Surface sediment thicknesses range from a few centimetres, 
especially where the glacial diamicton is at, or near the seabed surface, to several 
metres thick in intervening areas where sandy sediments are more prevalent. 

Orkney Landfall below MHWS 

5.3.7 Closer to the landfall location at Orkney (at approximately KP 69.5), the seabed 
changes from sediment to rock, marking the location of an outcropping bedrock 
platform. The subsea cable route is shown on Figure 5.1. A full description of 
seabed characteristics is section of Chapter 6: Seabed Sediments and Bedforms. 

Description of the Subsea Cable 

5.3.8 The subsea cable is likely to be a single three core cable including fibre option 
communications for control purposes. Figure 5.2 below provides an illustration of a 
typical 220 kV three core subsea cable.   

 

 

 

 

 

 

 

 

 

 

Figure 5.2: Typical 220 kV Three core Subsea Cable  

 

The cable is anticipated to be approximately 400 mm2 at 220 kV with a diameter of 
250mm and weight approximately 100 kg / m. 

5.3.9 The marine cable will be installed to industry standards ensuring that appropriate 
casing which will minimise changes to electric fields and any risk of leaching of 
materials such as chemicals into the marine environment. 

5.4 Cable Installation and Protection 

5.4.1 The marine cable lay is anticipated to adopt the following basic process:  

 Pre-lay grapnel run to remove any debris along the proposed route. 

 Cable lay vessel mobilisation. 

 Transit to the cable storage location and loading onto the vessel. Any required 

tests are carried out on the cable prior to laying. 

 All shore end equipment will be delivered by road to the cable landing points. 

 The cable lay vessel will take up position offshore from the landfall point.  

Source: http://www.bpp-cables.com/ 
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 If the vessel will maintain station using anchoring, an auxiliary anchor vessel 

may be required. 

 The cable from the cable drum on the installation vessel will be guided through 

the plastic sleeve piping into the borehole using a pilot line. 

 The shore winch then begins the cable pull. 

5.4.2 Along the main cable route the cable will be directly laid with touch down 
monitoring, to ensure correct positioning of the cable and to identify any rocky 
outcrops.  This requires a Remotely Operated Vehicle (ROV) to travel alongside 
the laying vessel to allow a camera to continuously supervise the cable as it lands 
on the seabed.  It is proposed to bury the cable where ever possible. Post lay burial 
will be completed as soon as possible following the cable lay. 

5.4.3 Cable burial on the seabed will involve the ploughing jetting or cutting of a narrow 
trench approximately 1 m deep, depending on local conditions, in which the cable 
would be laid.   

5.4.4 The exact details of the installation technique will be confirmed when the contract 
for installation is awarded, however this may include: 

 Water jetting technology: This technology uses water jets, mounted in “swords” 

lowered either side of the cable, to disturb the seabed underneath the cable, 

forming a trench full of liquefied sandy material or “cutting” very soft to soft 

clays. The cable sinks into the trench under its own weight or is directed into it 

by a special device. There is little or no trench created by the jetting machine, 

whilst the seabed is normally left to naturally backfill.  Jetting will not be 

possible in areas where stiff to hard seabed sediments or gravels are present. 

 Displacement plough: Displacement ploughs create an open v-shaped trench 

into which the cable is laid and are suitable for most types of sediment 

including soft rock. The trench may be back filled by the use of back fill blades 

at the rear of the machine, left to backfill naturally or by the use of a separate 

backfill plough. The displacement plough can make a trench of up to 5m in 

width and the footprint of the plough itself can be up to 10m. The equipment 

can only be used in water depths of greater than 10m due to its large size and 

is therefore not suitable for shallow water installation. 

 Non-displacement plough: A non-displacement plough uses a thin blade-like 

device that slices through the seabed without creating an open trench and 

causes minimal disturbance to the seabed. The cable runs through the bottom 

of the blade. The non-displacement plough can make narrow trenches of 

between 0.3-1.0m and the footprint of the plough itself is normally 5-10m 

depending on the size of the equipment. A non-displacement plough performs 

well in most sediment types but is not best for use in sandy sediments where 

frictional forces are high. 

5.4.5 The cable will be buried wherever possible.  Where this is not possible, there may 
be a requirement for additional protection in the form of rock placing, mattressing or 
other pre-formed concrete protection.   

5.4.6 The extent of seabed disturbance is usually to the order of 10 m from the cable, if 
the cable is buried by ploughing (OSPAR, 2009). 
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5.4.7 Figure 5.2 and 5.3 below provide examples of installation machinery. 

 

Figure 5.2 Water Jetting Trencher  Figure 5.3 Cable Plough 

Cable Crossings 

5.4.8 The cable crossing with the Farice telecommunications cable will be subject to 
detailed design and ongoing negotiation with the cable owners. The two cables are 
likely to be separated using a Euroduct panel or similar although concrete 
mattressing/rock placement may be required. 

Installation Programme 

5.4.9 Cable laying is anticipated to take approximately 100 days, including mobilisation; 
this assumes the cable vessel would be operating 24 hours a day during 
operations. The cable will therefore be laid and buried in one summer period.  
However, this activity is weather dependent and as such this timescale is indicative 
only. Cable laying at landfalls will likely be restricted to daylight hours. 

Vessel Specifications 

5.4.10 Cable installation will be completed from a suitable vessel. Vessel specification is 
not yet known. Figure 5.4 below provides a schematic of a typical cable laying 
vessel likely to be required. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.4 Schematic of a Typical Cable Lay Vessel 
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5.4.11 Due to their limited ability to manoeuvre, offshore cable installation vessels will 
require a temporary safety zone of 500 m within which no other vessels should 
enter.  Smaller support vessels may be required during the landings and cable join 
phases of operations. 

5.4.12 It is anticipated that the cable laying vessel will be able to carry the entire cable, in 
one mobilisation. 

5.4.13 Vessels may use dynamic positioning or anchoring to hold station where required 
during cable laying operations.  

5.5 Operation and Management of the Subsea Cable 

Cable Operation 

5.5.1 The earth has a natural magnetic field, with a variety of field strengths, due to, for 
example, geological characteristics of underlying rock.  The term electromagnetic 
field (EMF) covers both the electric field (E field), (dependent on voltage for a 
cable) and the magnetic field (B field) (dependent on the current for a cable).  
Industry standard power cables are generally designed through a combination of 
sheathing and armouring so that the direct E field is shielded from entering the 
marine environment, however the B field is not routinely blocked (Gill and Bartlett, 
2010).  The emission of the B field from a cable is dependent on both the cable 
design and conductivity of the seabed and surrounding environment (e.g. rock 
armouring). 

Maintenance/Repair Programme 

5.5.2 In general, a subsea cable requires little ongoing maintenance. Remotely Operated 
Vehicle (ROV) inspection will be completed periodically and depth of burial checks 
may be required.  

5.5.3 Cable repairs to correctly installed and protected marine cables are infrequent but 
require operations which temporarily intrude on the environment and the activities 
of other users of the sea. The most common reason for repair of a submarine cable 
is damage caused by an external interaction e.g. by trawlers and commercial ships’ 
anchors. A repair will typically be carried out by a single vessel. A shallow water 
repair, in less than 10m of water, will typically be made using an anchored barge. In 
deeper water a dynamically positioned cable vessel will be used. 

5.6 Construction Environmental Management Document 

5.6.1 All installation activities will be undertaken in accordance with a Construction 
Environmental Management Document (CEMD) which will define specific methods 
for environmental survey, monitoring and management throughout construction. 

5.6.2 The CEMD will be developed by the Applicant, following receipt of approval of the 
consent application, and issued to Marine Scotland and relevant stakeholders 
including SEPA, SNH, Historic Scotland, Orkney Island Council and The Highland 
Council for review prior to adoption.  The CEMD will reflect environmental best 
practice measures including those set out by statutory agencies. 

5.6.3 The CEMD provides the Contractor with a project specific tool to manage on-site 
construction activities that may affect the environment. The key aims of the CEMD 
are to ensure all environmental commitments and conditions, as detailed within the 
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MEA, are met and to minimise and manage the risk of adverse environmental 
impacts.  

5.6.4 The CEMD is a live document which is developed by SHE Transmission as the 
project progresses. The Contractor will be required to implement the CEMD directly 
and through all sub-contracts and implementation and updating of it will be a 
condition of the Principal Construction Contract. 

5.6.5 Monitoring effective implementation of the CEMD will be a contractual responsibility 
of the main Contractor. 

5.6.6 The Applicant will establish audit and oversight procedures to ensure the proper 
implementation of the CEMD by the main Contractor and the effectiveness of the 
measures contained within it at mitigating environmental effects. 

5.7 Decommissioning 

5.7.1 Due to the nature and requirements of the national electricity transmission 
infrastructure, it is not envisaged the Proposed Development will be 
decommissioned in the foreseeable future. Should decommissioning, for whatever 
reason, be required in the future, it would be subject to the appropriate legislation, 
and requirement for environmental appraisal, in place at the time of 
decommissioning. 



Scottish Hydro Electric Transmission plc 
Orkney - Caithness 220 kV Link:  
Marine Environmental Appraisal  
 

LT000017 6-1 
Chapter 6: 

Seabed and Bedforms 

 

6 SEABED AND BEDFORMS 

6.1 Introduction 

6.1.1 This chapter describes the hydrodynamic, bathymetric and geological baseline 
conditions within the study area, and provides an appraisal of the potential effects 
on these receptors of the installation and operation of the Proposed Development.  
The appraisal is carried out following the principles of Environmental Impact 
Assessment (EIA) methodology considering the magnitude of change combined 
with the sensitivity of the specific receptor, based on professional judgment (for 
details, refer to Chapter 2: Environmental Appraisal Process and Methodology).  
This chapter has been informed primarily by the site-specific marine geophysical, 
geotechnical and benthic ecology surveys conducted for Scottish and Southern 
Energy (EGS, 2012; Benthic Solutions Limited, 2012). 

6.2 Legislation and Policy Context 

6.2.1 There is limited specific international, national or regional legislation, guidance or 
policy context with regard seabed geology and marine cabling. The following are of 
greatest relevance here. 

Marine Strategy Framework Directive 

6.2.2 New measures and indicators are currently being developed under the Marine 
Strategy Framework Directive to consider 'Sea Floor Integrity' (Descriptor 6) with 
an objective to ensure that 'Sea-floor integrity is at a level that ensures that the 
structures and functions of the ecosystems are safeguarded and benthic 
ecosystems, in particular, are not adversely affected.' 

6.2.3 One of the assessment criteria for determining sea floor status includes the degree 
of physical damage from human activities, with regard to substrate characteristics. 
However, the scale of seabed damage as a result of the presence and installation 
of the Proposed Development is unlikely to be at a scale to influence Good 
Environmental Status under this Descriptor.   

Habitats Directive
1
 

6.2.4 In addition, some conservation policies may incorporate physical features under 
Annex I of the Habitats Directive, e.g. Sandbanks which are slightly covered by sea 
water all the time may be a qualifying feature for the designation of a Special Area 
of Conservation.  These are discussed in more detail in Chapter 8: Conservation 
and Designated Sites.  It should be noted that Annex l Sandbanks have not been 
identified along the Proposed Development route. 

6.2.5 Additionally, any potential physical effects on geological features identified within 
Special Areas of Conservation (SAC) which may be directly or indirectly affected by 
the proposed cable route also need careful consideration.  Nature conservation is 
discussed separately within Chapter 8: Conservation and Designated Sites.  The 
Regulatory Context of the Environmental Appraisal is discussed in detail separately 
in Chapter 2: Environmental Appraisal Process and Methodology.  

                                                
1
 Habitats Directive (Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and 

flora, as amended)  
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Guidance 

6.2.6 OSPAR (2009
2
) guidance on environmental considerations for marine cable 

installation and operations recommends that appropriate mitigation techniques, 
including routeing (location), bundling and cable installation, need to be taken into 
account.  In addition, identification and consideration of the environmental effects of 
the placement and operation of subsea cables should also be assessed.  A review 
of effects caused by cables associated with the offshore wind industry is also 
provided in Department for Business Enterprise and Regulatory Reform (BERR) 

(2008
3
). 

6.3 Issues Identified During Consultation 

6.3.1 This section summarises relevant responses to the consultation process as 
described in Chapter 2: Environmental Appraisal Process and Methodology.  Only 
one consultee commented specifically on relevant topics to be discussed within the 
Physical Environment (Table 6.1, below). 

 

Table 6.1: Issues Identified During Consultation 

Consultee Issue How / Where this is 
Addressed 

SEPA Coastal processes should be assessed as part of the EA.  

This should include a baseline assessment to identify the 

coastal and sedimentary processes operating in the area.  

The baseline assessment should identify the following 

features and processes in the environment: 

 sediments (e.g. composition and particle size); 

 hydrodynamics (waves and tidal flows); 

 sedimentary environment (e.g. sediment re-

suspension, sediment transport pathways, patterns 

and rates, and sediment deposition); 

 sedimentary structures (e.g. protected banks); and 

 typical suspended sediment concentrations. 

Section 6.4 describes the 

baseline conditions 

within the study area.  

6.4 Appraisal Methodology  

The Study Area 

6.4.1 The study area is defined as the extent of the marine geophysical survey, which 
includes a 560 m buffer surrounding the proposed cable route.  The study area was 
surveyed on board the MV Neptune in April and May, 2012 (EGS, 2012).  

                                                
2
 OSPAR (2009). Assessment of the environmental impacts of cables. – Publication Number: 437/2009, 19 p 

3
 BERR (Department for Business Enterprise and Regulatory Reform) (2008) Review of Cabling Techniques and 

Environmental Effects Applicable to the Offshore Wind Farm Industry Technical Report.  January 2008.  In Association with 

Defra. 
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Baseline Characterisation   

6.4.2 Site-specific pre-installation marine surveys were conducted in 2012 (EGS, 2012
4
; 

Benthic Solutions Limited, 2012
5
).  Data and results from these site-specific 

surveys, coupled with other available data, publications and grey literature, were 
used to describe the regional and site-specific physical environment along, and in 
the vicinity of, the Proposed Development.  

6.4.3 The main sources of information used in this chapter include: 

 geophysical and geotechnical survey (EGS, 2012); 

 Benthic Ecology Survey, provided in Technical Appendix 9.1 (Benthic Solutions 

Limited, 2012
6
); and 

 desk-based marine route assessment (Aquaterra Ltd, 2011
7
). 

6.4.4 Other relevant regional studies include: 

 UK Atlas of Renewable Energy; 

 Strategic Environmental Assessment Area 4; 

 British Geological Survey (BGS) maps and reports; and 

 Pentland Firth and Orkney Waters Marine Spatial Plan Framework. 

6.4.5 The main systems used to collect the bathymetric data were a Reson 7125 
multibeam echosounder coupled with an Applanix POS MV 320 Motion Reference 
Unit and a Reson SVP-70 Sound Velocity probe.  100% seabed coverage was 
obtained during the survey.  All marine survey operations were based on the 
WGS84 Datum and UTM Grid, Zone 30N.  All depths were reduced to Lowest 
Astronomical Tide (EGS, 2012). 

6.4.6 All depth data were reduced to LAT using the UKHO VORF model.  The sidescan 
sonar system (used to delineate main seabed sediment types and any other 
seabed features of interest) was a Klein 3000 dual frequency (100 and 500 kHz) 
towfish.  Seismic data (to examine shallow subsurface geology) were collected 
using a Klein 3310 combined sub-bottom profiler and a C-Products towed C-Boom 
Boomer; data were recorded using a Klein SonarPro v11.2.  For the geotechnical 
studies, the cone penetration test (CPT) sampler comprised a 3 m 25kN GTeC 
Roson coupled with an iXsea GAPS USBL for accurate positioning.  A 3 m 
vibrocorer with motor control unit with 0.09 m diameter core barrels was used to 
obtain core samples, coupled with an iXsea GAPS USBL for accurate positioning. 

Method of Appraisal  

6.4.7 The overall approach to the appraisal of environmental effects is described in 
Chapter 2: Environmental Appraisal Process and Methodology.  The effects section 

                                                
4
 EGS (EGS International Ltd) (2012). Orkney-Caithness Connection 132 kV. Volume 2 – Cable Route Report. Revision 3 

September 2012.  Prepared for Scottish and Southern Energy. SSE Ref: 11.0679. 

5
 Benthic Solutions Limited (2012).  Environmental baseline survey: Proposed Orkney-Caithness 132 kV Connection Marine 

Environmental Survey. REPORT REF: 11.0679 (BSL 1226). VOLUME 3: BIOLOGICAL REPORT.  Revision 1. 

6
 As per footnote 5 

7
 Aquaterra (2011).  Desk-based marine route assessment.  Report to SSE. P348 – July 2011. 
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of this Environmental Appraisal has been divided into two separate phases of 
development; these are the Installation and Operational phases of the Proposed 
Development.  Additionally, any viable mitigation options to reduce potential effects 
are also considered.  

6.4.8 As described in Chapter 2: Environmental Appraisal Process and Methodology, the 
significance of any environmental effects arising from the installation or presence of 
the proposed cable on a given receptor is assigned considering the magnitude of 
the change and the sensitivity of the receptor, based on professional judgement.  
Potential effects are considered as individual events and also in combination with 
other potential effects from nearby developments.  The effect is considered to be 
either significant or not significant.   

6.4.9 In terms of the potential effects on the physical environment, significance is based 
on professional judgement, taking into account the geographical extent of the 
effect, the rarity or scarcity of the receptor, the potential duration of the effect and 
the likelihood of the particular effect occurring as predicted.  The main sensitive 
physical receptors which are considered for potential effects include:  

 the coastal zone (in particular where cable landfall locations are planned);  

 sandbanks (or any large-scale mobile bedforms within and in the vicinity of the 

proposed cable route); 

 changes to bathymetry; and 

 changes to seabed sediments.  

6.4.10 As described at 5.7.1, it is not anticipated that the marine cable will be 
decommissioned in the foreseeable future; decommissioning effects are not 
therefore considered in this appraisal. 

6.5 Baseline Conditions  

Introduction 

6.5.1 This section describes the baseline physical environmental conditions along and 
adjacent to the proposed cable route under the following topics: meteorology; 
oceanography; bathymetry; geology, geomorphology and seabed sediments; 
bedforms and sediment transport; and suspended sediments. 

Meteorology  

6.5.2 The climate and oceanographic regime of Orkney and the north coast of Scotland 
are strongly influenced by their geographical location between the North Atlantic 
Ocean and the North Sea.  Winds are predominantly from the south-west, 
attributed to low pressure systems which often approach from the west / south-
west.  The climate for this region is relatively mild given its latitude; this is mostly 
attributed to Scotland being located along the path of the North Atlantic current 
which feeds warm water to the west coast of Scotland (Marine Scotland et al., 

2010
8
).  However, gale force winds are not uncommon along this part of the North 

Atlantic, particularly in the winter.  According to the Renewables Atlas (BERR, 

                                                
8
 Marine Scotland, The Scottish Government, AECOM and METOC (2010).  Pentland Firth and Orkney Waters Marine Spatial 

Plan Framework & Regional Locational Guidance for Marine Energy. Final Report. 
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2008
9
) mean annual wind speeds at 100 m elevation along the proposed cable 

route are approximately 9 m/s.  In February, average wind speeds are 
approximately 11 m/s. 

6.5.3 Climate change scenarios predict a steady warming of both water and air 
temperature.  Secondary effects from these changes may include sea level rise 
(conservative estimates by the Intergovernmental Panel on Climate Change (IPCC, 

2007
10

) range from 18-59 cm by 2100), increased seawater acidification and 

increased water stratification (Marine Scotland et al., 2010
11

).  Global average 

temperatures have risen by 0.6o C in the last 100 years and by approximately 
0.2oC per decade over the past quarter century (UK Climate Impacts Programme, 

2002
12

).  Average annual temperatures for the UK are predicted to increase 

between 2.0oC and 3.5oC by 2080. 

Oceanography 

Waves 

6.5.4 This region of the North Atlantic is among the highest energy wave climates in the 
world.  Strong low pressure systems in the North Atlantic often pass close to 
Scotland as they travel from west to east.  Significant fetch distances across the 
Atlantic often result in large, long period (10-18 s) swell waves which propagate 
towards north-west Europe, including Scotland.  As a result, north and west facing 
coasts are the most susceptible to large swell waves and storm conditions.  The 
east facing coasts of Scotland and Orkney are significantly more sheltered from 
North Atlantic waves.  Locally generated, fetch limited wind waves from various 
directions are also common, although these tend to be significantly smaller and of 
lower periods (e.g. 4-6 s) than waves generated in the North Atlantic. 

6.5.5 According to the Renewables Atlas (BERR, 2008
13

) annual significant wave 

heights in and around the proposed cable route range from approximately 1.5 m in 
coastal regions to 2.0 m in the open sea.  Average significant wave heights in 
February are somewhat higher, ranging from approximately 2.0 m in coastal areas 
to almost 3.0 m in open sea locations.  

Tidal Ranges and Tidal Currents 

6.5.6 Tides across the Pentland Firth are complex, since this area forms the boundary 
between North Atlantic and North Sea tidal systems (Marine Scotland et al., 

                                                
9
 BERR (Department for Business Enterprise and Regulatory Reform) (2008).  Atlas of UK Marine Renewable Energy 

Resources: Atlas Pages.  A Strategic Environmental Report. March 2008.  Produced by ABPmer, The Met Office, Proudman 

Oceanographic Laboratory. 

10
 IPCC (Intergovernmental Panel on Climate Change) (2007).  Climate Change 2007: Mitigation of Climate Change. 

Contribution of Working Group III to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change. B. 

Metz, O.R. Davidson, P.R. Bosch, R. Dave, and L.A. Meyer (eds.), Cambridge University Press, 851 pp. 

11
 Marine Scotland, The Scottish Government, AECOM and METOC (2010).  Pentland Firth and Orkney Waters Marine Spatial 

Plan Framework & Regional Locational Guidance for Marine Energy. Final Report. 

12
 UK Climate Impacts Programme, Defra, Tyndall Centre for Climate Change Research, UK Met Office (2002).  Climate 

Change Scenarios for the United Kingdom.  The UKCIP Briefing Report. April 2002. 

13
 As per footnote 9 
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2010
14

).  The tidal dynamics are further complicated due to the varied topography, 

water depths and the presence of numerous islands in the region.  

6.5.7 According to the Renewables Atlas (BERR, 2008
15

) spring tidal ranges across the 

proposed cable route range from approximately 3.0 m in the north to approximately 
3.75 m in the south, adjacent to the Caithness cable landfall location at East 
Sandside. Neap tidal ranges are approximately half the range predicted for spring 
tides. According to Admiralty Chart data, spring and neap tidal ellipses across the 
central section of the proposed cable route may extend up to 12 km and 6 km, 
respectively. 

6.5.8 Mid-depth peak flows along the proposed cable route range from approximately 0.2 
to 0.7 m/s, with the lowest speeds located close to coastal areas. Closer to 
Pentland Firth (east of the proposed cable route) mid-depth peak tidal current 
speeds can reach as high as 4 m/s, especially between North Ronaldsay and 

Muckle Skerry (BERR, 2008
16

; Marine Scotland et al., 2010
17

). According to 

Admiralty Charts of the region, flood tides typically propagate towards the east, with 
an opposing westerly ebb current. Localised eddies, particularly around islands and 
headlands, are also common. 

6.5.9 Further background data relating to wave height and currents in the study area are 
set out in Appendix 6.1. 

Bathymetry 

Regional Setting 

6.5.10 An Admiralty Chart of the region (Figure 6.1) shows that water depths range from 
approximately 0 to 10 m near coastal areas to greater than 100 m, especially for 
locations west and northwest of the proposed cable route. Depths are generally 
between 60 and 100 m across most of the region, although there are some areas 
of localised shoaling where water depths are less than 50 m, especially closer to 
the Pentland Firth. Water depths in the channels between the Orkney Islands 

mostly range between 2 and 25 m (Marine Scotland et al., 2010
18

), although 

localised areas of deep water also exist, e.g. Bring Deep off Hoy Sound where 
water depths can reach 50 m.  

6.5.11 Coastal gradients are highly variable and dependent on coastal morphology - 
gradients are steeper near headlands and more gentle near embayments (e.g. 
Thurso Bay). In general, the 50 m isobath is located approximately 5 to 10 km 
offshore. 

                                                
14

 Marine Scotland, The Scottish Government, AECOM and METOC (2010).  Pentland Firth and Orkney Waters Marine Spatial 

Plan Framework & Regional Locational Guidance for Marine Energy. Final Report. 

15
 BERR (Department for Business Enterprise and Regulatory Reform) (2008). Atlas of UK Marine Renewable Energy 

Resources: Atlas Pages. A Strategic Environmental Report. March 2008. Produced by ABPmer, The Met Office, Proudman 

Oceanographic Laboratory. 

16
 As per footnote 15 

17
 Marine Scotland, The Scottish Government, AECOM and METOC (2010).  Pentland Firth and Orkney Waters Marine Spatial 

Plan Framework & Regional Locational Guidance for Marine Energy. Final Report. 

18
 Marine Scotland, The Scottish Government, AECOM and METOC (2010).  Pentland Firth and Orkney Waters Marine Spatial 

Plan Framework & Regional Locational Guidance for Marine Energy. Final Report. 
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Cable Route 

6.5.12 The information presented here summarises relevant bathymetric data collected 
during the geophysical survey of the proposed cable route, undertaken by EGS 
(2012).  

6.5.13 The proposed cable route has been divided into three main areas, namely:  

i. the Caithness coastal landfall site, out to approximately 40 m water depth,  

ii. the main cable route, and  

iii. the proposed cable landfall site at Orkney out to approximately 40 m water 

depth. 

6.5.14 Figure 6.1 shows water depths across the proposed cable route, with inset images 
focusing on the coastal landfall sites. 

 Caithness Coastal Landfall: the seabed along this coastal segment is 

relatively complex due to the presence of an outcropping bedrock platform 

which extends from the shoreline out to 20 m water depth at approximately KP 

0.5 (see EGS 2012, Figure 8, p.24).  Gradients along the bedrock platform are 

highly variable due to localised fractures and gulleys incised into the structure.  

Due to the presence of bedrock extending as far as the coastline, sediment 

transport processes and suspended sediments are not active at this coastal 

landfall location.  This rocky outcrop continues landward until reaching the 

base of coastal cliffs which are prevalent along this part of the Scottish 

mainland. 

 Main Cable Route: starting at approximately 20 m water depth (KP 0.5), water 

depths gradually increase, with no significant changes in slope, reaching a 

depth of 90 m at KP 11.  A small break in slope is present at approximately 

40 m depth where the seabed rises gently for about 1 km before subsequently 

dropping again (see EGS 2012, Figure 4, p.22).  Seabed gradients are 

generally less than 3° along this section of the proposed cable route, although 

localised gradients of as high as 10° are present, particularly just beyond the 

rock platform starting at approximately 20 m water depth.  At KP 11 the seabed 

shallows from 90 m to 79 m, marking the position of a submarine bank which is 

approximately 2 km long, the crest of which is generally orientated east-west 

(see EGS 2012, Figure 4, p.22).  Beyond the bank, at approximately KP 13, 

seabed depths fluctuate between 65 and 95 m as far as KP 22; seabed 

gradients are mostly less than 5° across this section.  From KP 22 to KP 48, 

the seabed stays between approximately 90 to 100 m water depth, with very 

few significant breaks in slope (see EGS 2012, Figure 5, p.22). 

From approximately KP 48 to KP 49 the seabed rises abruptly from around 

100 m to 68 m depth, marking the location of a significant ridge which is 

approximately 500 m long; the top of the crest is approximately 100 m long 

(see EGS 2012, Figure 6 and 7, p.23 and p.24). 

Seabed depths remain fairly constant at around 100 m depth from 

approximately KP 49 to KP 58, after which the seabed rises relatively gradually 

to the end of the proposed cable route survey area at KP 70.  The deepest 

water recorded along the length of the proposed cable route is at KP 55, where 
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water depths reach 102 m.  Gradients are generally less than 3° across the 

final section of the proposed cable route before reaching bedrock. 

 Orkney Coastal Landfall: closer to the landfall location at Orkney (at 

approximately KP 69.5), the seabed changes from sediment to rock, marking 

the location of an outcropping bedrock platform that is not dissimilar to the one 

identified at Dounreay.  This feature is present until the end of the survey 

corridor at KP 70.  Survey data suggest that this extends at least 350 m across 

and towards the shore, where it intersects coastal cliffs.  Due to the presence 

of exposed rock along this part of the coast, suspended sediments and 

sediment transport processes are not active at this coastal landfall location. 

Geology, Geomorphology and Seabed Sediments 

6.5.15 The submarine region around the Pentland Firth is well known for strong currents 
which, over time, have eroded much of the surficial sediment in the area, leaving 
outcropping Devonian (Middle Old Red Sandstone) bedrock or Quaternary glacial 
till deposits overlain with a thin layer of recent sediments (BGS, 1987).  The glacial 
till unit is up to 25 m thick in places, becoming thicker towards the west, and 
overlies the older Devonian bedrock.  

6.5.16 Holocene seabed sediment thicknesses across the region range from 
approximately 0 to 2 m, becoming thicker towards the west (BGS, 1987).  The 
surface sediments, where present, typically comprise very coarse material such as 
sandy gravel and gravelly sand.  Sand and slightly gravelly sand regions are 
present near coastal embayments and large areas of sandwaves, which have been 
identified off the west coast of Hoy.  These large bedforms fields extend south 
towards the north coast of Scotland and are present in water depths of 60 to 80 m.  
Some of these features have been classified as tidal sandbanks / sand ridges, with 
a net sediment transport direction towards the west (SEA - Holmes et al., 2003).  
No other large scale Bedforms / features are present near the proposed cable 
route, although pockmark fields have been mapped further north near 59° N and 
4° W.  Pockmarks are generally associated with gas and fluid escape at the 
seabed.  They may be extinct and no longer discharging. 

6.5.17 The coastlines of Orkney and the north coast of Scotland are generally formed of 
high rocky cliffs with minimal sediment erosion/deposition, interspersed by less 
resistant sandy embayments which form important recreational areas (e.g. Thurso 
Bay).  There are also areas of nationally important coastal geological sites on both 
Caithness and Orkney, including raised beaches (marking previous high sea levels) 
and glacial / pre-glacial deposits.  These features often form part of Geological 
Sites of Special Scientific Interest (SSSIs) and Geological Conservation Review 

Sites (Marine Scotland et al., 2010
19

).  Approximately 2.5 km of the Caithness 

section of the proposed cable route is located within the North Caithness Cliffs 
Special Protection Area (SPA) (refer to Figure 8.1).  Although this conservation 
designation does not include any geological features of interest, the site 
characterisation confirms this area of the coast to comprise high rocky Old Red 

                                                
19

 Marine Scotland, The Scottish Government, AECOM and METOC (2010).  Pentland Firth and Orkney Waters Marine Spatial 

Plan Framework & Regional Locational Guidance for Marine Energy.  Final Report. 
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Sandstone cliffs generally between 30-60 m high, rising to 120 m at Dunnet Head 

(JNCC, 2001
20

). 

Cable Route 

6.5.18 The information presented here summarises relevant data from sidescan sonar, 
benthic ecology, vibrocore and Cone Penetrometer Test (CPT) data collected 
during the geophysical, geotechnical and environmental surveys of the proposed 

cable route, undertaken by EGS (2012) and Benthic Solutions Limited (2012
21

).   

6.5.19 Apart from the presence of outcropping rock at both coastal landfall sites, the 
majority of the proposed cable route surface sediments generally consist of 
alternating units of sand and subcropping / outcropping mounds of glacial tills (also 
known as diamicton).  Table 6.2 provides a summary of the seabed sediments 
along the proposed cable route, based on BGS modified Folk classification.  
Results show that sand is the predominant sediment type, although sandy gravel 
and gravelly sand have also been identified.  The highest gravel, sand and mud 
percentages were 59.1% (Sample 005), 100% (various samples) and 5.9% 
(Sample 009), respectively.  

6.5.20 Surface sediment thicknesses range from a few centimetres, especially where the 
glacial diamicton is at, or near the seabed surface, to several metres thick in 
intervening areas where sandy sediments are more prevalent.  Figure 6.2 
illustrates the surficial sediment types encountered along the proposed cable route, 
with zoomed-in inset images of both coastal landfall sites, showing the presence of 
rock.  

 

Table 6.2: Sediment Types Identified Along Cable Route.  Sediments Are Classified 
According to BGS Modified Folk (1954) (Source: EGS, 2012) 

Sediment Type Number of Samples Along Cable Route 

Sand 20 

Slightly gravelly sand 3 

Gravelly sand 5 

Sandy 3 

Total 31 

6.5.21 A cross-sectional surface and subsurface profile (refer to Alignment Sheets from 
EGS2012a, KP 0 to KP 4.12) illustrates the different geological units and water 
depths from approximately KP 0.5 to KP 2 at the coastal landfall site at Caithness.  
It is evident that the bedrock surface dips rapidly deeper into the overlying 
sediments, effectively becoming buried by diamicton and surficial sand as the 
proposed cable route extends into deeper water.  Sediment transport and 
suspended sediments are not active at this coastal location due to the rocky nature 
of the seabed. 

                                                
20

 JNCC (Joint Nature Conservation Committee) (2001). SPA description: North Caithness Cliffs. [online] Available from: 

http://jncc.defra.gov.uk/page-1857-theme=default Accessed 13 November 2012. 

21
 Benthic Solutions Limited (2012).  Environmental baseline survey: Proposed Orkney-Caithness 132 kV Connection Marine 

Environmental Survey.  REPORT REF: 11.0679 (BSL 1226). VOLUME 3: BIOLOGICAL REPORT. Revision 1 



 

Scottish Hydro Electric Transmission plc 
Orkney - Caithness 220 kV Link:  
Marine Environmental Appraisal 

 

Chapter 6: 
Seabed and Bedforms 6-10 LT000017 

 

6.5.22 Seaward of the outcropping bedrock, at approximately 20 m water depths, the 
surface sediments are initially comprised of a 1 to 2 m thick sand unit.  Gradually 
the sand unit becomes less pronounced and more patchy, giving way to diamicton 
from around KP 1.5 to KP 2, after which the sand unit returns as a layer a few 
metres thick.  

6.5.23 Table 6.3 summarises the main seabed types and features across the proposed 
cable route.  

 

Table 6.3: Interpreted Seabed Geology Along Proposed Cable route (Source: EGS, 
2012) 

Approximate 
KP 

Seabed Type   Description 

0 – 0.5 Rock  Rock outcrop dips steeply into underlying sand and diamicton. 

0.5 – 1.5 Sand Generally 1-2 m thick, maximum up to 6 m. 

1.5 – 2.0 Diamicton Veneer of sand on top. 

2.0 – 3.5 Sand Several metres thick. 

3.5 – 11.5 Gravelly Sand A few to several metres thick. 

11.5 – 23 Diamicton and 

Sand 

Alternating diamicton mounds, up to 15 m high, and sand 

(ranging from veneer to a few metres thick).  The sand is 

thinnest on the crest of the mounds, and thickest within troughs.  

23 – 27.5 Sand Up to several metres thick 

27.5 -  31 Diamicton and 

Sand 

Alternating diamicton mounds, up to 15 m high, and sand 

(ranging from veneer to a few metres thick).  The sand is 

thinnest on the crest of the mounds, and thickest within troughs. 

31 – 42 Sand Up to several metres thick, thinnest at approximately KP 38.5 

due to presence of outcropping / subcropping diamicton. 

42 – 44.5 Diamicton and 

Sand 

Alternating diamicton and sand (ranging from veneer to a few 

metres thick).  The sand is thinnest on the crests of the 

diamicton, and thickest within troughs. 

44.5 – 48 Sand A few metres to several metres thick. 

48 – 49.5 Diamicton Significant diamicton ridge, rising up to 25 m above surrounding 

seabed.  Veneer of sand on surface. 

49.5 – 55 Sand A few metres to several metres thick. 

55 – 57.5 Diamicton and 

Sand 

Alternating diamicton and sand (ranging from veneer to a few 

metres thick).  The sand is thinnest on the crests of the 

diamicton, and thickest within troughs. 

57.5 – 68 Diamicton Predominantly diamicton, with occasional veneers of sand.  

68 – 69.5 Sand A few metres to several metres thick, overlying diamicton and 

rock. 

69.5 – 70 Rock Rock outcrop which rises steeply from overlying sand unit.  
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Bedforms and Sediment Transport 

6.5.24 There are very few large mobile bedforms along the proposed cable route.  A large 
ridge was identified at KP 48-49; however geophysical and geotechnical analysis 
(EGS, 2012) reveals that this feature is comprised of diamicton, and therefore 
cannot be classified as a large mobile sandy bedform or sandbank.  

6.5.25 The presence of megaripples was also identified on other sand-dominated sections 
of the seabed along the proposed cable route.  Megaripples are defined as small 
bedforms less than 20 cm high with wavelengths (distance between crests) of less 
than 1.0 m.  The crests of these small bedforms are orientated north-south, which 
suggests sediment transport directions are aligned east-west, in line with dominant 
tidal current directions in the region.  

Suspended Sediments 

6.5.26 Suspended sediment concentrations across the north coast of Scotland and the 
Orkney Islands are typically low, ranging from approximately 1 to 10 mg/l, with the 
highest concentrations associated with areas of fluvial input and more sheltered 

coastal locations (Baxter et al., 2011
22

).  Further details on suspended sediments 

are provided in Chapter 7: Water Quality. 

6.6 Potential Effects 

6.6.1 There are four main receptors which are considered to be sensitive physical 
receptors to the Proposed Development.  These are listed below, with a description 
of how these receptors may be affected during the separate installation and 
operational phases.  The nature of the effects (e.g. whether they are direct / 
indirect) is summarised in Table 6.4. 

Potential Effects During Installation 

Coastline: Coastal Processes and Dynamics  

6.6.2  Horizontal directional drilling (HDD) is proposed where outcropping rock is present 
at the point where the Proposed Development makes landfall.  Horizontal 
directional drilling will have no significant effects on coastal processes since the 
proposed cable will pass through rock below the seabed / coastal zone.  No 
changes to coastal processes or dynamics are anticipated, therefore no significant 
effects are predicted for the coastal zone. 

Sandbanks/other large mobile bedforms  

6.6.3 Direct removal of mobile material via pre-sweep dredging may lead to localised, 
though semi-permanent changes in bedform morphology (it is presumed that over 
time the bedforms will return to a natural state).  Indirect effects from altering large 
mobile bedforms may include reduced coastal protection afforded by these 
features, particularly if they are located close to the coast. 

Bathymetry 

6.6.4 Rock placement or mattressing in areas where the proposed cable cannot be 
buried to acceptable depths may cause direct changes in hydrodynamics due to 
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 Baxter, J.M., Boyd, I.L., Cox, M., Donald, A.E., Malcolm, S.J., Miles, H., Miller, B., Moffat, C.F. (Eds) (2011).  Scotland's 

Marine  Atlas: Information  for the National Marine Plan. Marine Scotland, Edinburgh. pp. 191. 
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changes in water depth.  This may lead to localised, albeit temporary, scour in 
areas of mobile sediments.  Bathymetric changes during normal burial procedures 
may result in direct, although localised and temporary, changes in hydrodynamics. 

Seabed Sediments 

6.6.5 The installation of marine cables in sediment typically results in the formation of a 

trench which is approximately 1 to 2 m wide and 1 m deep (Geomarine, 2012
23

); 

the specific installation technique proposed for the Proposed Development is not 
yet known but may have a larger footprint of up to 10 m, as described in Chapter 5.  
Cable installation may therefore result in localised and temporary changes to 
seabed sediment composition during trenching / ploughing and subsequent burial.  

Potential Effects During Operation 

Coastline: Coastal Processes and Dynamics 

6.6.6 Horizontal directional drilling is proposed where the Proposed Development 
approaches the shore and where outcropping rock has been identified.  Directional 
drilling will have no significant effects on coastal processes since the proposed 
cable will pass through rock below the seabed / coastal zone.  No change to 
coastal processes or dynamics are anticipated, therefore no significant effects are 
predicted for the coastal zone. 

Sandbanks / Other Large Mobile Bedforms 

6.6.7 Following completion of installation, any temporary and localised changes to 
sandbanks / large mobile bedforms during the installation phase will no longer be 
relevant.  The bedforms are likely to attain equilibrium and return to a natural state 
over time.  Therefore no significant effects during the operational phase are 
predicted.   

Bathymetry 

6.6.8 Rock placement or mattressing in areas where the proposed cable cannot be 
buried to acceptable depths may cause localised, direct and permanent changes in 
hydrodynamics due to changes in water depth.  This may lead to localised, albeit 
temporary, scour in areas of mobile sediments.  If the proposed cable is buried 
within anticipated depth of burial (approximately 1 m) no significant effects are 
predicted on bathymetry. 

Seabed Sediments  

6.6.9 In areas where rock placement or mattressing is proposed, direct changes on 
seabed sediments may be expected, although these would be localised and 
temporary.  In areas where the proposed cable is buried within anticipated depth of 
burial, no significant effects on seabed sediments are predicted. 

6.7 Mitigation  

6.7.1 A range of mitigation measures are proposed in order to reduce any potential 
effects attributed to the Proposed Development during installation and operational 
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phases.  These have been divided into Mitigation by Design, Mitigation during 
Installation and Mitigation during Operation.  These are summarised below.  

Mitigation By Design  

Mitigation of Effects to Sandbanks / Large Mobile Bedforms 

6.7.2 As part of the preliminary site-selection process as described within Chapter 4: 
Design Evolution and Alternatives, the originally preferred cable route was moved 
towards the west to avoid identified areas of sandbanks located closer to Pentland 
Firth.  Since no sandbanks or other large bedforms are present along the route of 
the Proposed Development, no significant effects are predicted.  

Mitigation During Installation  

Mitigation of Effects to Bathymetry 

6.7.3 Rock placement will be proposed where cable burial is not feasible or possible 

(Geomarine, 2012
24

).  Mattressing is likely to be used where cable crossings are 

predicted.  Rock placement is currently not proposed for coastal landfall locations 
since HDD is proposed, meaning that effects to the coastline will be minimal. 

Mitigation of Effects to Seabed Sediments 

6.7.4 No specific mitigation is proposed for seabed sediment disturbance during the 
installation phase.  However, good practice measures undertaken during marine 
cable installation will minimise the likelihood of seabed disturbance and increases 
suspended sediment to practicable measures.  A Construction Environmental 
Management Document (CEMD) will be produced by the Applicant prior to 
construction detailing best practice and other measures.  

Mitigation During Operation 

6.7.5 No mitigation measures are proposed for any of the identified receptors during the 
operational phase.  

6.8 Appraisal of Nature of Residual Effects 

6.8.1 This section describes any significant residual effect on sensitive physical receptors 
once mitigation measures (described above) have been adopted.  A summary of 
the appraisal is also provided in Tables 6.4 and 6.5. 

Residual Installation Effects 

Residual Effects to Coastline 

6.8.2 Shore approach and landfall will be through HDD.  No direct effects on the coast or 
changes to coastal hydrodynamics are predicted as a result of the proposed cable 
installation.  The rocky nature of the coast also means it is not considered sensitive 
to any predicted changes.  The effect on the coast at the landfall sites is therefore 
considered as not significant. 
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Residual Effects to Sandbanks / Large Mobile Bedforms 

6.8.3 Chapter 4: Design Evolution and Alternatives documents design changes instigated 
to avoid any areas of sandbanks or large mobile features.  As a result no 
significant effects on sandbanks/large mobile bedforms are anticipated.  

Residual Effects to Bathymetry 

6.8.4 During the installation process, a trench measuring approximately 1-2 m wide and 
1 m deep will be formed.  However, this feature will only be of short duration and 
temporary.  Effects on bathymetry are therefore considered to be not significant. 
Where rock placement or mattressing is required, the magnitude of the effect will 
be localised and low.  There may be potential for some localised scour at cable 
crossing routes.  Effects on bathymetry under these circumstances are also 
considered to be not significant. 

Residual Effects to Seabed Sediments 

6.8.5 During the installation process, a small trench measuring approximately 1-2 m wide 

and 1 m deep will be formed (Geomarine, 2012
25

).  However, this feature will only 

be localised and temporary.  Any fine sediments released from the proposed cable 
installation process will be winnowed out by the strong tidal currents in the region 
and are unlikely to significantly alter the existing seabed sediment distribution.  
Effects on seabed sediments are therefore considered to be not significant. 

Residual Operational Effects   

6.8.6 Since the majority of the proposed cable will either have been buried or 
directionally drilled during the installation phase, no effects are anticipated on 
coastal processes and dynamics or on bedforms.  Any effects on the bathymetry 
and / or seabed sediments during the operational phase will be not significant as 
there will be no interaction between the buried cables and identified receptors.  
Where rock placement or mattressing is required, the magnitude of the effect will 
be small and localised and is considered not significant. 

 

Table 6.4: Residual Environmental Effects 

Residual Effect Type of Effect 
(Direct / Indirect/ 
Secondary) 

Duration of Effect 
(Temporary / 
Permanent)  

Nature of Effect 
(Adverse / 
Beneficial) 

Installation 

Changes to coastline topography due 

to cable installation methods, which 

could also potentially modify 

hydrodynamics and erosion rates. 

Direct and Indirect Temporary to 

Permanent  

Adverse 

Not significant 

Changes to sandbanks / mobile 

bedforms due to removal of mobile 

material via pre-sweep dredging. 

Direct Temporary (semi-

permanent) 

Adverse 

Not significant 

Changes to bathymetry due to 

creation of a trench during ground 

Direct Temporary Adverse 
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Table 6.4: Residual Environmental Effects 

Residual Effect Type of Effect 
(Direct / Indirect/ 
Secondary) 

Duration of Effect 
(Temporary / 
Permanent)  

Nature of Effect 
(Adverse / 
Beneficial) 

works for cable burial. Not significant 

Localised changes to bathymetry and 

hydrodynamics due to placement of 

rock where target burial depth cannot 

be achieved. 

Direct Permanent Adverse 

Not significant 

Localised changes to bathymetry and 

hydrodynamics where mattressing is 

proposed at cable crossing routes 

potentially resulting in scour. 

Direct and Indirect Temporary to 

Permanent 

Adverse 

Not significant 

Change to seabed sediment type 

due to localised changes in 

hydrodynamics associated with 

potential placement of cable 

protection.  This would only be the 

case where at least a thin veneer of 

sediment is present. 

Direct Permanent Neutral 

Not significant  

Operation 

Localised changes to bathymetry and 

hydrodynamics due to placement of 

rock where target burial depth cannot 

be achieved. 

Direct Permanent Adverse 

Not significant 

Localised changes to bathymetry and 

hydrodynamics where mattressing is 

proposed at cable crossing routes 

potentially resulting in scour. 

Direct and Indirect Temporary to 

Permanent 

Adverse 

Not significant 

Change to seabed sediment type 

due to localised changes in 

hydrodynamics associated with 

potential placement of cable 

protection.  This would only be the 

case where at least a thin veneer of 

sediment is present. 

Direct Permanent Neutral 

Not significant  
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6.9 Summary  

Table 6.5: Summary of Potential Effects of the Proposed Development, Mitigation and 
Residual Effects 

Likely Significant Effect Mitigation 
Proposed 

Means of 
Implementation 

Outcome / 
Residual Effect 

Installation 

Changes to sandbanks / mobile 

bedforms due to removal of mobile 

material via pre-sweep dredging. 

Avoidance during 

initial site-

selection 

By design Not significant 

Changes to bathymetry due to 

creation of a trench during ground 

works for cable burial. 

None None Not significant 

Localised changes to bathymetry 

and hydrodynamics due to 

placement of rock where target burial 

depth cannot be achieved. 

Horizontal 

directional drilling 

at landfall 

By design Not significant 

Localised changes to bathymetry 

and hydrodynamics where 

mattressing is proposed at cable 

crossing routes potentially resulting 

in scour. 

None None Not significant 

Change to seabed sediment type 

due to localised changes in 

hydrodynamics associated with 

potential placement of cable 

protection.  This would only be the 

case where at least a thin veneer of 

sediment is present. 

None None Not significant 

Operation 

Localised changes to bathymetry 

and hydrodynamics due to 

placement of rock where target burial 

depth cannot be achieved. 

Horizontal 

directional drilling 

By design Not significant 

Localised changes to bathymetry 

and hydrodynamics where 

mattressing is proposed at cable 

crossing routes potentially resulting 

in scour. 

Avoidance during 

initial site-

selection 

By design Not significant 

Change to seabed sediment type 

due to localised changes in 

hydrodynamics associated with 

potential placement of cable 

protection.  This would only be the 

case where at least a thin veneer of 

sediment is present. 

Rock placement. 

Mattressing 

Installation Not significant 
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7 WATER QUALITY 

7.1 Introduction  

7.1.1 The chapter describes the baseline water and sediment quality within the study area 
and provides an appraisal of the potential effects on these receptors of the 
installation and operation of the Proposed Development. The appraisal has been 
carried out following the principles of EIA methodology considering the magnitude of 
change combined with the sensitivity of the specific receptor, based on professional 
judgement (for further details refer to Chapter 2: Environmental Appraisal Process 
and Methodology).  

7.1.2 The potential effects of reduced water quality on biological receptors are assessed 
in the relevant chapters (Chapter 9: Marine Benthic Ecology).  

7.2 Legislation and Policy Context  

7.2.1 A wide range of legislation, policy and guidance applies to water and sediment 
quality in Europe, the UK and Scotland. The assessment of water and sediment 
quality effects includes references to the following international and European 
legislation. 

The Water Framework Directive (WFD) 2000/60/EC) 

7.2.2 The Water Framework Directive (WFD) (2000/60/EC) requires all European 
Community (EC) member states to achieve good ecological and chemical status of 
their water bodies (including coastal waters up to 12 nautical miles (NM) offshore for 
assessing chemical status, and is 1 NM for ecological status offshore) by 2015. The 
Water Framework Directive is implemented by the Water Environment and Water 
Services (Scotland) Act 2003 in Scotland. The Water Framework Directive requires 
member states to establish river basin districts and to create a river basin 
management plan for each district. For the Scotland River Basin District, the 
competent authorities are Scottish Ministers and Scottish Environment Protection 
Agency (SEPA). The Scotland River Basin Management Plan (RBMP) was 
produced as a requirement of the Water Framework Directive. It divides Scottish 
surface waters into over 3,000 water bodies, each of which is classed according to 
its status. In 2008, 64% of these water bodies were of good overall status or better 
(including 94% of coastal water bodies, which were of good or better overall status), 
and they will be assessed again in 2015. 

Shellfish Waters Directive (2006/113/EC) 

7.2.3 The Shellfish Waters Directive (2006/113/EC) sets quality standards for waters in 
which shellfish live and grow in order to contribute to the high quality of edible 
shellfish products. The Shellfish Waters Directive requires the monitoring of shellfish 
waters to ensure that specified quality standards are met. The Directive is 
transposed into Scottish law by the Surface Waters (Shellfish) (Classification) 
(Scotland) Regulations 1997. The Shellfish Waters Directive is due to be repealed 
by the Water Framework Directive in 2013; the Water Framework Directive will 
provide at least the same level of protection for shellfish waters. 
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The Bathing Water Directive (76/160/EEC) 

7.2.4 The Bathing Water Directive (76/160/EEC, revised by Directive 2006/7/EC) contains 
provisions aimed at preserving, protecting and improving the quality of the 
environment and protecting human health. The Bathing Water Directive requires 
member states to identify all bathing waters, define the length of the bathing season 
and to monitor bathing waters during the specified season. The Bathing Water 
Directive is transposed into domestic law by the Bathing Water (Scotland) 
Regulations 2008. Under the Bathing Water (Scotland) Regulations 2008. 

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

7.2.5 Marine Strategy Framework Directive (MSFD) (2008/56/EC) aims to achieve good 
environmental status in the marine environment by 2020. It requires member states 
to develop and implement national strategies to manage their seas, out to 200 NM, 
in order to achieve or maintain good environmental status. There are 11 qualitative 
descriptors for determining good environmental status that give definitions of what is 
required of the marine environment and ecosystem. Those that can be considered 
relevant to this study are: 

 Descriptor 8: Concentrations of contaminants are at levels not giving rise to 

pollution effects; and 

 Descriptor 9: Contaminants in fish and other seafood for human consumption do 

not exceed levels established by community legislation or other relevant 

standards. 

7.2.6 There are strong links between the MSFD and the WFD, with a spatial overlap on 
the waters they cover. MSFD and WFD also have comparable objectives, with 
MSFD focused on the achievement of Good Environmental Status in marine waters, 
and WFD aiming to achieve Good Ecological and Good Chemical Status. However, 
the main difference between the Directives is that the scope of Good Environmental 
Status under MSFD is broader, covering a greater range of biodiversity components 
and pressures which are not included for coastal water bodies under the WFD. 

7.2.7 The United Kingdom (UK) is a signatory to the International Convention for the 
Prevention of Pollution from Ships (MARPOL Convention). Regardless of where 
they sail, ships flagged under signatory countries must adhere to the requirements 
of the Convention. Regulations included in the Convention are aimed at preventing 
and minimising accidental pollution from ships as well as pollution from vessels 
carrying out routine operations. 

Guidance 

7.2.8 In the absence of quantified regulatory UK sediment quality standards, sediment 
contaminant concentrations are generally compared to other guidelines that give 
context to the degree of pollution in sediments. Such guidelines include the Marine 
Scotland guideline Action Levels for the disposal of dredged material, the Canadian 
Interim Sediment Quality Guidelines (ISQGs) for the protection of aquatic life, the 
United States of America (USA) Environmental Protection Agency (EPA) Effects 
Range Low/ Effects Range Median (ERL/ ERM), and the Oslo Paris Commission 
(OSPAR) Background Assessment Concentrations (BACs). 
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7.3 Issues Identified During Consultation  

7.3.1 This section summarises relevant responses to the consultation process as 
described in Chapter 2: Environmental Appraisal Process and Methodology.  A total 
of two responses in relation to water or sediment quality were received and are 
given in Table 7.1 below.  

Table 7.1: Issues Identified During Consultation 

Consultee Issue How / Where this is Addressed 

Particle Retrieval 

Advisory Group 

(PRAG) 

Scottish 

Environmental 

Protection 

Agency (SEPA) 

On 14 December 2011, SEPA commented 

that "the preferred route to the East of 

Dounreay offers the least potential effect on 

the plume of radioactive particles known to 

exist offshore from Dounreay, alternative 

routes to the West should be diverted 

further away from the plume… to minimise 

potential disturbance of buried particles 

should these routes be chosen". Further 

work to identify the extent of the plume
1
 is 

due to be undertaken in Summer 2012, 

following which SEPA will provide further 

advice. 

The existing environment has 

been characterised in section 7.5: 

Radioactive Plume. 

The potential effects and mitigation 

measures are discussed in the 

following sections: 

 7.6: Potential Effects, 

 7.7: Mitigation, and  

 7.8: Appraisal of the Nature of 

Residual Effects. 

SEPA SEPA identified the following potential 

issue for consideration within the EA: 

 Potential effects on water environment, 

in relation to water abstraction, 

groundwater, the Water Framework 

Directive and River Basin Management 

Planning. 

The current status of designations 

under the Water Framework 

Directive and River Basin 

Management Plan are discussed 

in section 7.5:  Radioactive Plume. 

The potential effects and mitigation 

measures are discussed in the 

following sections:  

 7.6: Potential Effects,  

 7.7: Mitigation, and  

 7.8: Appraisal of the Nature of 

Residual Effects. 

7.4 Non-Significant Issues 

7.4.1 Bathing waters are no longer monitored for compliance against parameters such as 
turbidity and contaminants, and compliance is solely determined based on the 
concentrations of potential faecal matter derived bacteria. Since the Proposed 
Development will not significantly affect bacterial concentrations in the sea water, 
designated bathing waters have been scoped out as a receptor.  

7.4.2 Some designated bathing waters are also designated as Blue Flag beaches. Blue 
Flags are awarded annually and are valid for the duration of the bathing season, 
though the Blue Flag may be repealed at any time if it fails to meet Blue Flag 
standards. Beaches are awarded a Blue Flag based on  compliance with 32 criteria 
including: 

                                                
1
 SEPA (Scottish Environmental Protection Agency) (2008). Dounreay Particle Advisory Group: Fourth Report. November 

2008, ISBN 1-901322-69-6 [online].  Available from:  

http://www.sepa.org.uk/radioactive_substances/publications/dounreay_reports.aspx. Accessed October 2012. 

http://www.sepa.org.uk/radioactive_substances/publications/dounreay_reports.aspx
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 Water quality: the water must comply with the Mandatory and Guideline value of 

the appropriate microbiological parameters of the Bathing Waters Directive 

(BWD) (or excellent status under the revised Bathing Waters Directive (rBWD)), 

there must be no more than 17 days between water quality samples. 

7.4.3 Water quality at Blue Flag beaches includes monitoring for the presence of 
contaminants and increases in turbidity. There are no Blue Flag beaches on the 
north coast of Scotland or Orkney; therefore they are also scoped out as a receptor. 

7.4.4 Potential seabed contamination as a result of accidental spillage from installation 
equipment is considered unlikely given the size and design of the technology likely 
to be deployed and the limited period of time over which the installation activities will 
occur in any single location. Leaching of materials from the Proposed Development 
is also highly unlikely given the use of modern cable armour and protection. 
Therefore, the effect has been screened out of the appraisal. 

7.5 Appraisal Methodology  

The Study Area 

7.5.1 The study area is considered to be the Proposed Development plus a 500 m buffer 
either side, and the wider region is considered to be the waters out to 12 NM 
surrounding the Orkneys and Caithness coasts, as monitored under the WFD. 

Baseline Characterisation  

7.5.2 The main sources of information used within this chapter include: 

 The Scotland River Basin Management Plan (RBMP) characterisations 

published by SEPA; 

 Shellfish water characterisations published by SEPA (SEPA, 2011a
2
; 2011b

3
); 

 Pentland Firth and Orkney Waters Marine Spatial Plan (MSP) Framework and 

Regional Locational Guidance (RLG) for Marine Renewable Energy; 

 Environmental baseline survey: Proposed Orkney-Caithness 132 kV Connection 

Marine Environmental Survey (Benthic Solutions Limited, 2012
4
); 

 International Council for the Exploration of the Sea (ICES) online datasets (ICES 

datasets, 2012
5
); 

 Dounreay Site Restoration Ltd website (http://www.dounreay.com/particle-

cleanup); and  

 SEPA monitoring data were requested, but no previous monitoring has been 

undertaken within the area of interest. 

                                                
2
 SEPA (Scottish Environmental Protection Agency) (2011a). 35 Bay of Ireland.  Bay of Ireland – UKS7992335. Site report, 

Last Edited 14/06/2011.   

3 SEPA (Scottish Environmental Protection Agency) (2011b). 56 Kyle of Tongue. Kyle of Tongue – UKS7992356, Last Edited 

01/06/11. 

4 Benthic Solutions Limited (2012) Environmental baseline survey: Proposed Orkney-Caithness 132kV Connection Marine 

Environmental Survey. REPORT REF: 11.0679 (BSL 1226). VOLUME 3: BIOLOGICAL REPORT. Revision 0. 

5 ICES Dataset (International Council for the Exploration of the Sea) (2012).  CTD and Bottle Dataset. The International Council 

for the Exploration of the Sea, Copenhagen. 
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7.5.3 Sensitive water receptors are considered to be designated waters that are protected 
and monitored under legislation. Such waters are usually given a status based on 
the quality of the water and must not fail to meet quality standards. Therefore, such 
sites are sensitive to decreases in water quality. These sites include: 

 Shellfish waters; and 

 RBMP water bodies. 

Method of Appraisal  

7.5.4 As described in Chapter 2: Environmental Appraisal Process and Methodology, the 
significance of any environmental effects arising from the installation or presence of 
the Proposed Development on a given receptor has been assigned considering the 
magnitude of the change and the sensitivity of the receptor, and based on 
professional judgement.  

7.5.5 The magnitude of effect has been quantified, where possible, based on the following 
four characteristics: 

 Spatial extent (the geographical range/area of the effect); 

 Duration (how long the effect would last);  

 Frequency (how often the effect would occur); and 

 Severity (the degree of change from normal situations). 

7.5.6 Vulnerability of a receptor is the susceptibility of a given receptor to a change in 
baseline conditions and has been quantified using the following four characteristics: 

 Adaptability (how well a receptor can avoid or adapt to an effect);  

 Tolerability (the ability of a receptor to be either affected or unaffected); 

 Recoverability (how well a receptor recovers following exposure to an effect); 

and, 

 Value (the scale of importance). 

7.5.7 Expert judgement has been applied to determine overall vulnerability of each 
receptor to an effect. As with magnitude, an understanding of the baseline 
conditions is also critical to making an informed decision on vulnerability. 

7.5.8 The values derived for the magnitude of the effect and vulnerability of the receptor 
are then combined to determine the significance of the resulting effect. However, the 
probability of an effect occurring and the uncertainty in the appraisal also contribute 
to the determination of significance.   

7.5.9 Where effects are found, mitigation measures are identified to reduce or offset 
effects.  
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7.6 Baseline Conditions  

7.6.1 This section describes the baseline conditions for water and sediment quality.  

Current Baseline  

Marine Water Quality 

7.6.2 Turbidity: Turbidity is the measure of light attenuation in water; high turbidity can be 
caused by the light being absorbed by plankton, suspended solids or the dissolved 

colour of the water (Cole et al., 1999
6
). Turbidity is generally highest in coastal areas 

or where there are large fresh water inputs (McKee et al., 2002
7
), or strong tidal 

forcings over fine sediment. No major freshwater inputs are present within the study 
area, and tidal current speeds range from approximately 0.2 to 0.7 m/s (see Chapter 
6: Seabed Sediments and Bedforms). Near-bed concentrations of suspended 
particulate material in the shelf and slope sections of the wider region are high (at 
least episodically), so the effects of anthropogenic sediment plumes are thus 

unlikely to be significant (Department of Trade and Industry (DTI), 2004
8
). Winter 

storms are more common during February – this is demonstrated by greater 
average wave heights in this month compared to other months (see Chapter 6: 
Seabed Sediments and Bedforms), meaning that resuspension of sediments may be 
more likely. There is a lack of data for turbidity in the region; modelled turbidity for 
February shows that turbidity in the study area is between 1 and 10 mgl-1 (Baxter et 

al., 2008
9
). This would be due to suspended solids caused by winter wind/ wave 

action as algal blooms occur in summer. 

7.6.3 Sea Temperature: Sea temperatures in the region range from 6.71 to 13.93˚C 
(ICES Datasets, 2012). At depths of 80 to 90 m, i.e. near bed, average temperatures 
are highest in October (12.84˚C) but remain coolest in March (7.68˚C) (ICES 
Datasets, 2012). The annual average temperature at 80 to 90 m is 10.30˚C (ICES 
Datasets, 2012). Thermoclines are present dependent on the season, with surface 
temperatures generally being related to ambient air temperature (i.e. surface waters 
cooler than deeper waters in winter and spring; and warmer than deeper waters 
during summer an autumn) (ICES Datasets, 2012). 

7.6.4 Salinity: Salinity within the study area ranges from 34.3 to 35.4 practical salinity 
units (psu), with a mean of 34.8 psu (ICES Datasets, 2012). Salinities of between 34 

and 35.6 are generally typical of the UK shelf seas (UKMMAS, 2010
10

). 

7.6.5 Hazardous Substances: Monitoring for hazardous metals in water was undertaken 
in 2009, at a point 1.4 km east of the East Sandside landfall location in Caithness, 
as part of the monitoring requirements for the OSPAR Joint Assessment and 
Monitoring Programme (JAMP). Concentrations of cadmium, lead, zinc and copper 

                                                
6
 Cole, S., Codling, I.D., Parr, W. and Zabel, T. (1999). Guidelines for managing water quality impacts within UK European 

marine sites. English Nature, UK Marine SACs Project. pp 440. 

7 McKee, D., Cunningham, A. and Jones K.J., 2002. Optical and hydrographic consequences of freshwater run-off during 

spring phytoplankton growth in a Scottish fjord. Journal of Plankton Research, 24 (11), 1163-1171. 

8 DTI (Department of Trade and Industry) (2004). Strategic Environmental Assessment Area North and West of Orkney and 

Shetland. Consultation Document September 2004. 

9 Baxter, J.M., Boyd, I.L., Cox, M., Cunningham, L., Holmes, P., Moffat, C.F., (Eds) (2008). Scotland's Seas: Towards 

Understanding their State. Fisheries Research Services, Aberdeen. pp. 174. 

10 UKMMAS (UK Marine Monitoring and Assessment Strategy) (2010). Charting Progress 2: An assessment of the state of UK 

seas. Published by the Department for Environment Food and Rural Affairs on behalf of the UK Marine Monitoring and 

Assessment Strategy community. 
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were analysed and found to be well below Environmental Quality Standards (EQSs) 

(Table 7.2; Marine Scotland, 2012
11

). Maximum marine concentrations of mercury 

measured as part of shellfish monitoring to the south of Mainland Orkney were also 

found to be below EQS in 2007 (UKMMAS, 2010
12

). However, concentrations in 

marine biota in the region are below the European Commission (EC) food limit for 
the protection of public health, but above the OSPAR Background Assessment 
Concentration (BAC) of 90 μgkg-1 dw – the latter of which represents a ‘pristine’ 

environment (MERMAN, 2012
13

). 

7.6.6 Other hazardous substances include polycyclic aromatic hydrocarbons (PAHs) and 
polychlorinated biphenyls (PCBs). PCBs characteristically have a high solubility in 
fats and therefore accumulate in organisms; this can result in chronic endocrine 
disruption, and suppression of the immune system. PAHs occur in oil and coal and 
can be produced by combustion; they are widespread pollutants that can cause 
carcinogenic and mutagenic effects. Therefore, PCBs and PAHs are considered 
hazardous substances and are monitored as part of the OSPAR Hazardous 
Substances Strategy. In the aquatic environment, PAHs generally have a high 
affinity to sediments (especially PAHs with higher molecular weights), they are less 
prevalent in biota, but concentrations in the water column are generally lower still. 
Sediment concentrations of PAHs are discussed below. PCBs are hydrophobic 
compounds, concentrations in ocean water are generally very low and this makes 
reliable quantification difficult. The concentrations of PCBs in sediment are 
discussed below. 

Table 7.2: Concentrations of Hazardous Metals at the Caithness Landing Site 

(Source: Marine Scotland, 2012
14

) 

Substance Concentration (µgl
-1

) WFD transitional and coastal waters 
‘good’ EQS

 i
 (annual mean µgl

-1
) 

Dissolved cadmium 0.012 0.2 

Dissolved lead 0.015 7.2 

Dissolved zinc 0.625 40.0 

Dissolved copper 0.225 5.0 

i 
The Scotland River Basin District (Surface Water Typology, Environmental Standards, Condition 

Limits and Groundwater Threshold Values) Directions 2009. 

Sediment Quality 

7.6.7 Contaminants generally have a high affinity for adsorption to the fine fractions in 
sediments (<63 µm) and a low affinity for adsorption onto coarse grained fractions. 
Most of the proposed cable route has a very low percentage of fines (0% to 5%; see 

                                                
11

 Marine Scotland (2012). National Marine Plan Interactive [online].  Available from: 

http://marinescotland.atkinsgeospatial.com/nmpi/ Accessed 18 October 2012. 

12 As per footnote 10. 

13 MERMAN (Marine Environment Monitoring and Assessment National) (2012). CSEMP assessment using data extracted 

from MERMAN on 31 July 2012 [online]. Available from: 

http://www.bodc.ac.uk/projects/uk/merman/assessments_and_data_access/csemp/. Accessed 18 October 2012. 

14 Marine Scotland (2012). National Marine Plan Interactive [online].  Available from: 

http://marinescotland.atkinsgeospatial.com/nmpi/ Accessed 18 October 2012. 
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Chapter 6: Seabed Sediments and Bedforms; Benthic Solutions Limited, 2012
15

) 

and therefore a low potential to accumulate contaminants.  

7.6.8 The Marine Scotland Action Levels (ALs): These are used in conjunction with 
other evidence to inform decision-makers on the suitability of sediment for sea 
disposal. In general, contaminant levels in dredged material below AL 1 are of no 
concern and are unlikely to influence the licensing decision. However, dredged 
material with contaminant levels above AL 2 is generally considered unsuitable for 
sea disposal. Dredged material with contaminant levels between ALs 1 and 2 
requires further consideration and testing before a decision can be made. Action 
Levels do not provide a measure of detrimental effects to biota, as Effects Range 
Low (ERL) and Effects Range Medium (ERM) (see bullet below) do, but must be 
considered in respect to licensing for the deposit of dredged material on the seabed. 

7.6.9 All samples taken during the survey in May 2012 were found to have concentrations 
of contaminants below AL 1 in all cases (Table 7.3, Technical Appendix 7.1; Benthic 
Solutions Limited, 2012). This indicates that concentrations of metals are sufficiently 
low to allow for licensed disposal or deposition of sediments in the marine 
environment (with consideration of further ‘weight of evidence’ such as bioassays or 
historical knowledge about the site).  

7.6.10 US EPA Effects Range Low (ERL) and Effects Range Median (ERM): These 
were developed by the United States Environmental Protection Agency for 
assessing the ecological significance of sediment contaminant concentrations. In the 
absence of quantified UK standards for assessing the effects of sediment quality on 
biota, it is common practice to compare concentrations against independent 
guidelines. These include the Canadian ISQGs and United States Environmental 
Protection Agency ERLs/ERMs. However, Canadian ISQGs were designed 
specifically for the protection of pristine environments, and consequently must be 
used with caution and treated as indicative when used in the UK.  This assessment 
compares contaminant concentrations to ERLs and ERMs, which have been 
determined through observed field evidence. 

7.6.11 ERL represents a concentration at which adverse benthic effects are found in 
approximately 10% of studies. Therefore, concentrations below the ERL rarely 
cause adverse effects in marine organisms. Contamination greater than the ERM 
values indicates that adverse benthic effects occurred in more than 50% of cases 
studies. This means that adverse benthic effects would occur more frequently at 
concentrations above ERM. 

7.6.12 The concentration of arsenic at sample site ENV031 was above ERL but below ERM 
(Table 7.3; Technical Appendix 7.1), this indicates that concentrations at this site 
may cause adverse benthic effects 10% of the time. This site is at the Orkney 
landfall site, at approximately 30 to 40 m depths (refer to Figure 7.1). The presence 
of arsenic in the otherwise uncontaminated environments of Scottish islands has 
previously been associated with the burning of seaweeds for potash and soda (such 
as Fucus vesiculosus and Laminaria digitata); burning also transforms the arsenic in 

the arsenosugars into more toxic forms (Riekie et al., 2006
16

). This practice would 

have been undertaken on land but models show that it could have been responsible 

                                                

15 Benthic Solutions Limited (2012). Environmental baseline survey: Proposed Orkney-Caithness 132kV Connection Marine 

Environmental Survey. REPORT REF: 11.0679 (BSL 1226). VOLUME 3: BIOLOGICAL REPORT. Revision 1 

16 Riekie, G.J., Williams, P. Raab, A. and Meharg, A. A. (2006). The potential for kelp manufacture to lead to arsenic pollution 

of remote Scottish islands. Chemosphere, 65 (2), 332-342.  
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for the deposition of up to 47 g ha−1year−1 of arsenic (Riekie et al., 2006). However, it 
is not known whether this practice was undertaken on the adjacent coast. 

 

Table 7.3: Percentage of Sediment Samples that Exceed Action Levels and ERL, ERM 

for Metals (Source: Benthic Solutions Limited, 2012
17

) 
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AL 1 20.0 0.40 40.0 40.0 50.0 0.3 20.0 - - 130.0 

AL 2 100.0 5.00 400.0 400.0 500.0 3.0 200.0 - - 800.0 

Number of 
samples over 
AL1 

0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 

Number of  
samples over 
AL 2 

0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 

ERLs 8.2 1.20 81.0 34.0 47.0 0.15 21.0 - - 150.0 

ERMs 70.0 9.60 370.0 270.0 218.0 0.17 52.0 - - 4100 

Number of 
samples over 
ERLs 

1/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 

Number of 
samples over 
ERMs 

0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 

 =Not above guidelines,  = above first guideline,  = Above second guideline 

Organic Contaminants 

7.6.13 PAHs: Sediment concentrations of PAHs were also analysed for the six sites shown 
in Figure 7.1. Sediment was analysed for the United States Environmental 
Protection Agency (EPA) 16 priority PAHs. All concentrations were below detectable 
limits (<0.08 µgkg-1), and therefore below ERLs and AL 1 (derived from Benthic 
Solutions Limited, 2012). 

7.6.14 PCBs: The International Council for the Exploration of the Sea’s seven PCBs 
(ICES7 PCBs) (congeners CB28, 52, 101, 118, 153, 138 and 180) are the most 
frequently measured PCBs and are often used as indicators in environmental 
monitoring. PCBs characteristically have a high solubility in fats and therefore 
accumulate in organisms; this can result in chronic endocrine disruption in marine 
organisms, and suppression of the immune system. Although monitoring of PCBs is 
sparse, it is thought that PCB concentrations in sediment and biota in all Scottish 

                                                
17

 Benthic Solutions Limited (2012). Environmental baseline survey: Proposed Orkney-Caithness 132kV Connection Marine 

Environmental Survey. REPORT REF: 11.0679 (BSL 1226). VOLUME 3: BIOLOGICAL REPORT. Revision 1 
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regions, except the Clyde, are unlikely to give rise to pollution effects (Webster et al., 

2010
18

). 

7.6.15 Tributyltin (TBT): The dogwhelk Nucella lapillus is sensitive to concentrations of 

TBT below 1.25 ngl-1 (Bryan et al., 1986
19

) making it a reliable bio-indicator for TBT 

pollution (Miller, 1999
20

). Sampling of N. lapillus taken from the wider Pentland Firth 

from 2007 to 2009 indicated that N. lapillus had shown signs of endocrine disruption 
(characterised by imposex; the growth of male reproductive organs in females) at 

Stromness harbour and Flotta (Marine Scotland, 2012
21

). TBT would have been 

used as a biocide on the boats (including ferries) that operate here. The degree of 
imposex was much lower on the Highland coast at Skerray Bay (30 km west of the 
Caithness landing site), which may be attributed to lower use of the area by vessels.  

Radioactive Plume 

7.6.16 Radioactive particles have been recovered from the seabed at the nearshore region 
around Dounreay (see Figure 7.2). Radioactive material has originated from historic 
practices undertaken at Dounreay Nuclear Power Development Establishment up to 
the 1970s, it is currently being decommissioned by Dounreay Site Restoration 
Limited., such particles that had been discharged to the sea are mostly 1.2 km east 

of the Proposed Development (SEPA, 2008
22

), are localised to the discharge outlet 

and do not overlap with the Proposed Development (Dounreay Site Restoration Ltd, 

2012a
23

). A fishing exclusion zone is currently in place covering a 2 km radius 

around the outlet, and a clean-up operation, covering 60 ha, is currently taking 
place. The radioactivity of particles that have been further distributed, and are 
therefore present closer to the proposed development, are much lower. Those at 
Sandside beach, approximately 1.1 km southwest of the East Sandside landfall 
location, were considered to be minor, with the highest caesium 137 (137Cs) activity 

being  500,000 becquerels (Bq) in 2007 (Dounreay Site Restoration Ltd, 2012b
24

). 

These are considered not to cause discernible health effects, even when kept in 
close contact with skin (Figure 7.2). 

                                                
18

 Webster, L., Russell, M., Walsham, P., Robinson, C., .Phillips, L.A, Hussy, I., Packer, G., Rose, M., Dalgarno, E.J., Devalla, 

D, Avery, D. and Moffat, C.F (2010). Regional assessment of Hazardous substances in coastal and offshore marine 

environments: 1999-2009. Scottish Marine and Freshwater Science, Vol 01 No 17. 

19 Bryan, G. W., Gibbs, P. E., Hummerstone, L. G. and Burt, G. R. (1986). The decline of the gastropod Nucella lapillus around 

south west England: Evidence for the effect of tributyltin from antifouling paints. Journal of the Marine Biological Association of 

the United Kingdom, 66, 497-514. 

20 Miller, K.L., Fernandes, T.F. and Read, P.A. (1999). The recovery of populations of dogwhelks suffering from imposex in the 

Firth of Forth 1987-1997/98. Environmental Pollution, 106,183-192. 

21 Marine Scotland (2012). National Marine Plan Interactive [online].  Available from: 

http://marinescotland.atkinsgeospatial.com/nmpi/ Accessed 18 October 2012. 

22 SEPA (Scottish Environmental Protection Agency) (2008). Dounreay Particle Advisory Group: Fourth Report. November 

2008, ISBN 1-901322-69-6 [online].  Available from:  

http://www.sepa.org.uk/radioactive_substances/publications/dounreay_reports.aspx. Accessed October 2012. 

23 Megginson, C. (2012a). Personal Communication. Annual deposits at licenced disposal sites, Marine Scotland, Email 11 

September 2012. 

24 Dounreay Site Restoration Ltd (2012b). Sandside particle finds to 20 August 2012 [online] Available from: 

http://www.dounreay.com/UserFiles/File/Particle%20finds/Particle%20finds%20at%20Sandside_20120820(1).pdf Accessed 

15 Oct 2007. 

http://www.sepa.org.uk/radioactive_substances/publications/dounreay_reports.aspx
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Disposal Sites 

7.6.17 There are five registered disposal sites within approximately 20 km of the Proposed 
Development, three of which are open and in use (Figure 7.3). None of these are 
located within the study area as defined in section 7.5.   

7.6.18 The closest disposal site is the Dounreay Microsite (FI002), which is approximately 
1 km east of the proposed development (Figure 7.3). Therefore the Proposed 
Development does not overlap with any registered disposal areas. 

Shellfish Waters 

7.6.19 The nearest shellfish waters are Bay of Ireland, which is approximately 20 km south 
around the coast from the Orkney landfall, and Kyle of Tongue, which is 
approximately 40 km west along the coast from the Caithness landfall (Figure 7.3). 

7.6.20 Bay of Ireland has consistently failed to meet the guideline levels for faecal 

coliforms, except in 2008 where it passed (SEPA, 2011a
25

). The water has 

historically met guideline levels for all other parameters, except in 2005 where it 
failed to meet guideline salinity standards due to heavy rainfall inputs (SEPA, 
2011a). 

7.6.21 Kyle of Tongue has met all guideline standards since 2003 (SEPA, 2011b
26

), and is 

harvested for the Pacific oysters (FSA, 2012
27

). The statuses of fish and 

shellfisheries of commercial importance are discussed in Chapter 13: Commercial 
Fisheries. 

River Basin Management Plan Water Bodies 

7.6.22 The Proposed Development passes through two RBMP coastal water bodies at the 
landfall locations. It is a requirement under the Water Framework Directive that there 
is no deterioration in status of RBMP water bodies, they will be assessed again in 
2015 and 2021. The overall status is based on assessments of the chemical and 
ecological statuses of the site. The chemical status is based on the concentrations 
of substances outlined in The Scotland River Basin District (Surface Water 
Typology, Environmental Standards, Condition Limits and Groundwater Threshold 

Values) Directions 2009 (Scottish Government, 2009
28

).  This includes pollutants 

such as metals, pesticides, PAHs and other organic substances.  

7.6.23 At the Orkney landfall, it passes through the Breck Ness to Noup Head water body, 
which has an overall status of Good (with High confidence in the classification), 

including a chemical status of pass (SEPA, 2010a
29

). At the Caithness landfall, the 

Proposed Development passes through the Strathy Point to Dunnet Head water 

                                                
25 

SEPA (Scottish Environmental Protection Agency) (2011a). 35 Bay of Ireland.  Bay of Ireland – UKS7992335. Site report, 

Last Edited 14/06/2011. 

26 SEPA (Scottish Environmental Protection Agency) (2011b). 56 Kyle of Tongue. Kyle of Tongue – UKS7992356, Last Edited 

01/06/11. 

27 FSA (2012). FSA Scotland classification report (01 Apr 2012 to 31 March 2013). 

28 Scottish Government (2009). The Scotland River Basin District (Surface Water Typology, Environmental Standards, 

Condition Limits and Groundwater Threshold Values) Directions 2009. ISBN 978 0 7559 9179 2 (web only publication). 

29 SEPA (Scottish Environmental Protection Agency) (2010a). RBMP Water body information sheet for water body 200237 in 

Orkney and Shetland. 15/03/2010 RBMP cycle 2009-2015. 



 

Scottish Hydro Electric Transmission plc 
Orkney - Caithness 220 kV Link:  
Marine Environmental Appraisal 

 

Chapter 7:  
Water Quality 7-12 LT000017 

 

body, which has an overall status of High (with high confidence in the classification), 

including a chemical status of pass (SEPA, 2010b
30

).  

Future Baseline 

7.6.24 Under a medium greenhouse gas emissions scenario, it is projected that the shelf 
seas will be 1.5 to 4.0 °C warmer by the end of the 21st century (Baxter et al., 

2011
31

). Near bed sea temperatures are predicted to increase by up to 2 to 2.5˚C by 

2098 (relative to 1961 to 1990 baseline) as a result of climate change (United 

Kingdom Climate Projections (UKCP), 2009
32

). Salinity is also predicted to change, 

and may fall by approximately 0.2 psu by 2098 (UKCP, 2009). 

7.6.25 The state of sediments is likely to remain the same due to the persistence of heavy 
metals and organic pollutants, unless the sediments are removed or significant 
contamination events occur. The presence of radioactive particles is likely to 
decrease as Dounreay Site Restoration Limited undertake clean-up operations to 
remove any particles that are detected in the future, and as the radioactive decay of 
the particles continues – e.g. half-life of 137Cs is approximately 30 years. 

7.7 Potential Effects  

Potential Effects During Installation 

7.7.1 Potentially significant effects on water quality that may occur as a result of the 
proposed cable installation are discussed below. 

Disturbance of Potentially Contaminated Sediments Causing Contaminant Release or 

Redistribution 

7.7.2 Natural and anthropogenic activities have the potential to disturb contaminated 
sediments and sediment pore water allowing sediment bound contamination to be 
remobilised into the water column. The installation of the Proposed Development will 
cause localised disturbance to sediments during cable burial. 

7.7.3 Disturbances of sediments can expose those with a low redox potential (reducing 
environment). On mixing with the water column, contaminants can partition from the 
sediments into the water column. Once in the water column, contaminants are 
bioavailable to organisms.  

7.7.4 Sensitive receptors for this potential effect include the RBMP water bodies of Breck 
Ness to Noup Head (Orkney) and Strathy Point to Dunnet Head (Caithness).  
Potential effects on shellfish water are considered unlikely as a result of the distance 
of the Proposed Development from any designated shellfish waters within the 
region. (Section 7.6 provides further information on shellfish waters in the study 
area). 

7.7.5 Surface sediments along the proposed development were tested for contaminants 
by Benthic Solutions Limited (2012; see Technical Appendix 7.1). The results, 

                                                
30

 SEPA (Scottish Environmental Protection Agency) (2010b). RBMP Water body information sheet for water body 200224 in 

North Highland. 15/03/2010 RBMP cycle 2009-2015. 

31 Baxter, J.M., Boyd, I.L., Cox, M., Donald, A.E., Malcolm, S.J., Miles, H., Miller, B., Moffat, C.F., (Editors), 2011. Scotland's 

Marine Atlas: Information for the national marine plan. Marine Scotland, Edinburgh. pp. 191 

32 UKCP (United Kingdom Climate Projections) (2009) Online Marine & coastal projections report. June 2009  ISBN 978-1-

906360-03-0. 
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summarised in section 7.5 and Technical Appendix 7.1, show that none of the 
samples exhibited levels of contaminants that are likely to frequently cause adverse 
effects to organisms if ingested. The radioactive particles that may be present on the 
Proposed Development corridor will not cause adverse health effects, even when 
kept in contact with skin. Any particles discovered by Dounreay Site Restoration 
Limited are removed from the site. 

Seabed Disturbance Causing Increased Turbidity 

7.7.6 Sediment plumes within the water column may result from disturbance to the seabed 
from activities to bury the Proposed Cable. To pass the criteria set by the Shellfish 
Waters Directive, designated shellfish waters must not experience discharges that 
cause the site’s suspended solids to increase 30% above normal levels for 75% of 
the time. The nearest Designated Water Body is more than 20 km away and is 
unlikely to be affected though, indirect and temporary effects may occur to waters 
monitored under the Scotland RBMP and MSFD. 

Potential Effects During Operation 

7.7.7 Potentially significant effects on water quality during operation are considered below.  

The Effect of Localised Increases in Sea Temperature due to Energy Loss from the Cable 

7.7.8 Cables that transmit electrical current dissipate losses in the form of heat. The effect 
of heat radiating from buried High Voltage Direct Current (HVDC) cables has been 

investigated by the Connecticut Siting Council (CSC) (2001
33

). The estimated rise in 

temperature caused by a buried HVDC cable system on sea temperature 

immediately above the cable was 0.19°C (CSC, 2001
34

; Department for Business 

Enterprise and Regulatory Reform (BERR), 2008
35

). Generally, heat dissipation due 

to transmission losses is expected to be more significant for Alternating Current (AC) 
cables than for HVDC cables at equal transmission rates (OSPAR, 2009). However, 
the burial of AC cables to at least 1 m is considered to be a sufficient measure to 
avoid a temperature increase of more than 2°C at 20 cm sediment depth (OSPAR, 

2008
36

). Records of heat transmission from the Nysted offshore wind farm (132 kV 

AC cable) showed that seabed surface temperature and sea temperature were not 
higher above the cable compared to a reference site (OSPAR, 2008). The Proposed 
Development comprises  a 220 kV AC cable bundle as such there is the potential for 
localised heat effects on the sediment temperature immediately above the cable, but 
changes to the water temperature are not likely if buried to 1 m. Near bed sea 
temperatures naturally vary by 5.16°C throughout the year (see  section 7.6). 

                                                
33

 Connecticut Siting Council (CSC)  (2001) Draft Environmental Impact Report / Draft Environmental Impact Statement 

(EIR/EIS) for the Monterey Bay Aquarium Research Institute (MBARI) Monterey Accelerated Research System (MARS) 

cabled observatory. March 2005. 

34 CSC (Connecticut Siting Council) (2001). Draft Environmental Impact Report / Draft Environmental Impact Statement 

(EIR/EIS) for the Monterey Bay Aquarium Research Institute (MBARI) Monterey Accelerated Research System (MARS) 

cabled observatory. March 2005. 

35 BERR (Department for Business, Enterprise and Regulatory Reform) (2008) Review of Cabling Techniques and 

Environmental Effects applicable to the Offshore Wind Farm Industry. Technical Report, in association with Defra, January 

2008. 

36 OSPAR (2008) Background Document on potential problems associated with power cables other than those for oil and gas 

activities.  Publication Number: 370/2008, 50 p. 
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7.8 Mitigation  

7.8.1 A range of mitigation measures are proposed in order to reduce any potential effects 
attributed to the Proposed Development during installation and operation phases. 
These are discussed below. 

Mitigation By Design  

Disturbance of Potentially Contaminated Sediments Causing Contaminant Release or 

Redistribution  

7.8.2 As part of the preliminary site-selection process as described within Chapter 3: 
Design Evolution and Alternatives, the Proposed Development has been routed to a 
landfall at East Sandside in Caithness, to the west of the Dounreay facility, and as 
such avoids areas on the seabed where radioactive particles have been identified.  

7.8.3 Horizontal Directional Drilling (HDD) (refer to Chapter 5 for more information) will 
also be utilised at the Caithness landfall therefore avoiding a large part on the shore, 
intertidal and nearshore that may have minor or relevant particles present.  

7.8.4 Other contaminant concentrations are low, no mitigation is therefore proposed. 

Seabed Disturbance Causing Increased Turbidity 

7.8.5 HDD will be used at the landfall. Compared to other measures of burial, such as 
rock-cutting, trenching or ploughing, this would not cause large increases in the 
turbidity at the Scotland RBMP water bodies.  

Increases in Sea Temperature due to Energy Loss from the Cable 

7.8.6 The proposed cable will be buried to an approximate depth of 1 m where possible. 
Where it cannot be buried, cable protection will be placed, such as rock placement, 
mattressing or other concrete protection. Field measurements at the Nysted offshore 
wind farm cable showed that the thermal resistance of the seabed sediment caused 
the heat from the cable to dissipate to background levels at the seabed surface and 
in the water body (OSPAR, 2008). 

Mitigation During Installation  

7.8.7 Best practice methods will be used during installation of the Proposed Development 
to avoid unnecessary disturbances to the environment. These will be acknowledged 
as part of the Construction Environmental Management Document (CEMD) which 
will be developed by the Applicant. No further mitigation measures are proposed for 
identified effects on water quality during installation.  

Mitigation During Operation 

7.8.8 No further mitigation measures are proposed for identified effects on water quality 
during operation. 

7.9 Appraisal of Nature of Residual Effects 

7.9.1 This section describes any significant residual effects, following the application of 
mitigation, during installation and operation of the Proposed Development. The 
nature of the effects are summarised in Table 7.4. 
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Residual Installation Effects  

Disturbance of Potentially Contaminated Sediments Causing Contaminant Release  

7.9.2 Due to the very low concentrations of contaminants in the region and the mitigation 
by design to avoid known radioactive particles at Dounreay, it is anticipated that the 
change to the baseline conditions (RBMP water bodies and shellfish waters) caused 
by disturbance of the sediments will be negligible.  

7.9.3 The standards used to assess the water body are generally high compared to the 
potential contaminant pollution in the sediments. The probability of high proportions 
of sediment-bound contaminants becoming water-borne is low. Therefore, this effect 
is considered not significant. 

Seabed Disturbance Causing Increased Turbidity:  

7.9.4 As a result of the coarse nature of sediments and the resultant lack of finer silt and 
clays in the study area it is anticipated that any sediment plume generated as a 
result of cable installation will remain localised and will settle rapidly. The majority of 
the seabed along the Proposed Development is made up of medium sands as 
described in Chapter 6: Seabed Sediment and Bedforms) (Benthic Solutions 

Limited, 2012
37

). Based on various assumptions
38

, medium sand that is in 

suspension 5 m above the seabed has the potential to remain in suspension for 
approximately 100 seconds and settle within approximately 70 m; meaning the effect 
will be ephemeral and localised. If the glacial tills under the seabed surface are 
disturbed, some of the re-suspended particles will have a much slower settling 
velocity of 3 mm/s. Therefore, they have the potential to travel up to 10.5 km in 
suspension under peak tidal current speeds. However, this calculation assumes the 
tills will be non-cohesive, whereas they would realistically descend to the seabed as 
a cohesive unit. Therefore this effect is considered not significant. 

Residual Operational Effects   

Increases in Sea Temperature due to Energy Loss from the Cable: 

7.9.5 Burial of the cable should reduce large increases in seabed temperature, and tidal 
flushing would dissipate any residual heat energy. In addition although temperature 
is measured in the region, variation in sea temperature at RBMP coastal water 
bodies does not affect their status (only the status riverine water bodies are 
dependent on temperature). Meaning the water quality receptors in which the cable 
interacts will not be sensitive to the change. Therefore, this effect is considered to be 
not significant.  

  

                                                
37

 Benthic Solutions Limited (2012). Environmental baseline survey: Proposed Orkney-Caithness 132kV Connection Marine 

Environmental Survey. REPORT REF: 11.0679 (BSL 1226). VOLUME 3: BIOLOGICAL REPORT. Revision 1 

38 Assumes peak tidal current speed of 0.7 m/s (spring), and a settling velocity of 50 mm/s (Soulsby, 199738), peak tidal 

currents will continue through the tidal cycle, no lateral dispersion, no wave effects, non-cohesive sediments,  
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7.10 Summary  

7.10.1 Appraisal of all potential effects identified as a result of the Proposed Development 
found these effects to be not significant (Table 7.6). 

 

Table 7.6: Summary of Potential Effects of the Proposed Development, Mitigation and 
Residual Effects 

Likely Significant 
Effect 

Mitigation Proposed Means of 
Implementation 

Outcome/Residual 
Effect 

Installation 

Disturbance of 

potentially 

contaminated 

sediments causing 

contaminant release or 

redistribution  

Avoidance of 

significant radioactive 

particles. 

Horizontal directional 

drilling and landfall. 

By design. Not significant. 

Seabed disturbance 

causing increased 

turbidity 

Horizontal directional 

drilling and landfall 

By design. Not significant. 

Operation 

Increases in sea 

temperature due to 

energy loss from the 

cable 

Cable insulation and 

burial to 1 m where 

possible. 

By design. Not significant. 

 
 

Table 7.4: Residual Environmental Effects 

Residual Effect Type of Effect 
(Direct/ Indirect/ 
Secondary) 

Duration of Effect 
(Temporary/ 
Permanent)  

Nature of Effect 
(Adverse/ 
Beneficial) 

Installation 

Disturbance of potentially 

contaminated sediments causing 

contaminant release or 

redistribution.  

Indirect Temporary Adverse 

Not significant 

Seabed disturbance causing 

increased turbidity. 

Indirect Temporary Adverse 

Not significant 

Operation 

Increases in sea temperature due 

to energy loss from the cable. 

Direct Permanent Adverse 

Not significant 
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8 CONSERVATION AND DESIGNATED SITES 

8.1 Introduction  

8.1.1 This chapter provides details on the designated sites (including potential future 
sites), habitats and species of nature conservation interest with the potential to be 
affected by the installation and operation of the Proposed Development.  It provides 
an appraisal of the potential effects on these receptors of the installation and 
operation of the Proposed Development. 

8.1.2 This chapter also includes consideration of likely significant effects on relevant 
Natura 2000 sites, under Habitats Regulation Appraisal (HRA).  

8.1.3 Reference should also be made to Chapter 9: Marine Benthic Ecology, Chapter 11: 
Ornithology, Chapter 10: Marine Mammals and Chapter 12: Fish and Shellfish 
Ecology, where further information on individual species and habitats is provided. 

8.2 Legislation and Policy Context  

8.2.1 The consideration of species and habitats of nature conservation importance and 
appraisal of potential effects of the Proposed Development on these features is 
carried out under a number of specific legislative measures and wider policy 
frameworks. 

International Legislation and Policy  

8.2.2 There are a number of key international agreements and measures to promote 
conservation of marine habitats and species which apply within Scottish waters. 

These include the following, as outlined by JNCC (2012
1
):  

 The Convention on the Conservation of European Wildlife and Natural Habitats 

(the Bern Convention, which came into force in 1982
2
); 

 The Convention on the Conservation of Migratory Species of Wild Animals 

(Bonn Convention, which came into force in 1985
3
); 

 The Convention on Wetlands of International Importance especially as 

Waterfowl Habitat (Ramsar Convention, which came into force in 1975
4
); 

 Convention on Environmental Impact Assessment in a Transboundary Context 

(the Espoo (EIA) Convention, which entered into force in 1997
5
) (United 

Nations Economic Commission for Europe, 2012
6
); 

 

                                                
1
 JNCC (2012) Conventions [online]. Available from: http://jncc.defra.gov.uk/page-1363. Accessed Dec 2012. 

2 The Convention on the Conservation of European Wildlife and Natural Habitats (the Bern Convention), a precursor to the EC 

Habitats and Birds Directives. 

3 The Convention on the Conservation of Migratory Species of Wild Animals (Bonn Convention or CMS) 

4 The Convention on Wetlands of International Importance especially as Waterfowl Habitat (Ramsar Convention or Wetlands 

Convention) 

5 Convention on Environmental Impact Assessment in a Transboundary Context. 

6 United Nations Economic Convention for Europe (2012) Espoo – Home [online]. Available from 

http://www.unece.org/env/eia/. Accessed Dec 2012. 

http://www.unece.org/env/eia/
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 The Convention on Biological Diversity (CBD, which came into force in 1993
7
); 

and 

 The Convention for the Protection of the Marine Environment of the North East 

Atlantic (OSPAR Convention, which entered into force in 1998
8
). 

8.2.3 These conventions include commitments on protection of certain rare habitats and 
species that are found in the marine environment, and are implemented through 
national policy and legislative frameworks.   

European Legislation and Policy 

8.2.4 Within the EU the key international legislative measures requiring the protection of 
rare and at-risk habitats and species are:  

 The Birds Directive (Directive 2009/147/EC of the European Parliament and of 

the Council on the conservation of wild birds); and  

 The Habitats Directive (Council Directive 92/43/EEC of 21 May 1992 on the 

conservation of natural habitats and of wild fauna and flora, as amended).   

8.2.5 These Directives are intended to fulfil the EU’s commitment to the CBD and other 
international conventions and provide a framework for the designation of a network 
of protected sites for species and features across all EU member states, known as 
the ‘Natura 2000 network’. 

8.2.6 Species of nature conservation interest not benefitting from protection within the 
Natura 2000 network but listed within Annex IV of the Habitats Directive receive a 
different level of protection; these are known as European Protected Species 
(EPS). 

National Legislation and Policy  

8.2.7 Within Scottish Territorial Waters (STW) the transposing legislation for the Habitats 
and Birds Directives are the Wildlife and Countryside Act 1981 (as amended), the 
Conservation (Natural Habitats, &c.) Regulations 1994 (as amended) (‘the Habitats 
Regulations’) and the Nature Conservation (Scotland) Act 2004.   

8.2.8 The Habitats Regulations allow for the designation of Natura 2000 areas, 
comprising: 

 Special Areas of Conservation (SAC) which are designated to protect 

ecologically vulnerable or valuable habitats; and 

 Special Protection Areas (SPA) sites which are considered important for bird 

populations.   

8.2.9 Under the Habitats Regulations the Joint Nature Conservation Committee (JNCC) 
is responsible for the designation of marine SACs and SPAs beyond 12 nautical 
miles (NM) and Scottish Natural Heritage (SNH) is responsible for marine sites 
within 12 NM as well as terrestrial sites.   

                                                
7
 Convention on Biological Diversity (Biodiversity Convention or CBD) 

8
 The Convention for the Protection of the Marine Environment of the North-East Atlantic (The OSPAR Convention) 
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8.2.10 In addition to the Natura 2000 network, the Habitats Regulations also implement 
further protection for EPS whose natural range includes the UK by making it an 
offence to kill, injure, harm or disturb species listed in Schedule 2 or Schedule 4 of 
the Regulations.  The Habitats Regulations also make provision for certain 
activities that might otherwise constitute an offence to be carried out by way of a 
licensing system.  Protected species licences are issued by SNH or Marine 
Scotland for specified activities (listed in the Habitats Regulations) under strict legal 
conditions and tests.  

8.2.11 The Wildlife and Countryside Act 1981 lists certain species afforded protection 
under the Birds Directive and Bern Convention in schedules to the Act.  This was 
supplemented, following devolution, by the Nature Conservation (Scotland) Act 
2004.  Together these Acts provide additional protections to species and habitats 
that are important at national, regional and local levels.    

8.2.12 The Nature Conservation (Scotland) Act 2004 also allows for the creation of 
protected sites for nationally important features and the National Parks and Access 
to the Countryside Act 1949 allows for designation of sites of local importance. 

8.2.13 There are also a number of developing measures relating to the management of 
the marine environment.  The Marine and Coastal Access Act 2009 and the Marine 
(Scotland) Act 2010 provide for the development of a marine spatial planning 
system, which will provide a planning framework for future marine development.   

8.2.14 These Acts also enable the creation of protected marine sites for nationally and 
regionally important marine species and habitats, known as Marine Protected 
Areas (MPAs).  These measures are intended to fulfil Scotland’s and the UK’s 
international commitments to protection of habitats and species, such as under the 
OSPAR Convention.  These are part of a wider strategy and suite of measures 
further outlined in Marine Scotland and the Scottish Government’s 2011 document 
‘Strategy for Marine Nature Conservation in Scotland’s Seas’ (Marine Scotland and 

the Scottish Government, 2011a
9
). 

8.3 Issues Identified During Consultation  

8.3.1 This section summarises relevant responses to the consultation process as 
described in Chapter 2: Environmental Appraisal Process and Methodology. 

8.3.2 Responses to the Consultation Report providing advice on nature conservation 
issues were provided by SNH and Scottish Environment Protection Agency 
(SEPA).  A summary of advice received is provided in Table 8.1 below. 

 

Table 8.1: Issues Identified During Consultation 

Consultee Issue How / Where this is Addressed 

SNH Species and habitats of conservation importance 

to be addressed in this Environmental Appraisal 

(EA) and HRA. 

This chapter (chapter 8: 

Conservation and Designated Sites) 

provides this information. 

                                                
9
 Marine Scotland and the Scottish Government (2011a). A Strategy for Marine Nature Conservation in Scotland’s Seas. 

[online]. Available from: http://www.scotland.gov.uk/Topics/marine/marine-

environment/Conservationstrategy/marineconstrategy. Accessed Sept 2012. 
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Table 8.1: Issues Identified During Consultation 

Consultee Issue How / Where this is Addressed 

SEPA Recommendation of inclusion of UKBAP and 

PMF interests in EA and defer to SNH for advice 

on SACs, SPAs and EPS. 

This chapter (chapter 8: 

Conservation and Designated Sites) 

provides this information. 

8.4 Appraisal Methodology  

The Study Area 

8.4.1 The study area for this chapter comprises any sites of conservation importance that 
are deemed to have potential ecological connectivity with the Proposed 
Development (e.g. overlap with the area, or sites with migratory species as 
qualifying features or species that may overlap or be affected by the existing 
development).   

Baseline Characterisation  

8.4.2 To characterise the existing baseline environment a desk based review has been 
undertaken of existing information, combined with a review of the site-specific 
surveys undertaken to inform other chapters in this MEA. 

8.4.3 The desk-based appraisal included a review of existing designated sites which 
overlap the proposed development area and are found in close vicinity of the 
region, using established data sources such as SNH and the JNCC (e.g. SNH, 

2012
10

, JNCC, 2012b
11

 and similar).  Further information on other sites, species 

and habitats of nature conservation importance was obtained through research 
undertaken to inform other chapters of this MEA (see Chapter 9: Marine Benthic 
Ecology, Chapter 10: Marine Mammals, Chapter 11: Ornithology and Chapter 12: 
Fish and Shellfish). 

8.4.4 Early consultation advice from SNH (SNH, 2011
12

) has also been taken into 

account in determining the relevant ecological connectivity to specific designated 
sites and their qualifying features or species. 

Method of Appraisal  

8.4.5 As described in Chapter 2: Environmental Appraisal Process and Methodology, the 
significance of any environmental effects arising from the installation or presence of 
the Proposed Development on a given receptor has been assigned considering the 
magnitude of the change and the sensitivity of the receptor and based on 
professional judgement.  

8.4.6 Appraisal of effects has been undertaken on a receptor basis for habitats and 
species of nature conservation importance and the approach to these appraisals is 
presented in Chapter 9: Marine Benthic Ecology, Chapter 10: Marine Mammals, 
Chapter 11: Ornithology and Chapter 12: Fish and Shellfish. 

                                                
10

 SNH (2012) SNH SiteLink [online]. Available from http://gateway.snh.gov.uk/sitelink/. Accessed November 2012. 

11
 JNCC (2012b) UK Marine SPAs [online].  Available from:  http://jncc.defra.gov.uk/page-1414. Accessed Dec 2012. 

12
 SNH (2011). Orkney Caithness Connection Consultation Document.  Letter from David Law, SNH to Lisa Kelly, SHETL, 29 

November 2011. 

http://gateway.snh.gov.uk/sitelink/
http://jncc.defra.gov.uk/page-1414
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8.4.7 The appraisal of potential effects included in this chapter considers those potential 
effects on Natura 2000 sites and their qualifying features which have been 
identified as having potential connectivity with the development under HRA, as 

advised by SNH (2011
13

).  This includes consideration of other plans, project or 

programmes that may have an effect in-combination (or cumulatively) as required 
under HRA.  Given the nature of the development and the effects the cumulative 
appraisal is provided at an overview level.  The following plans, projects and 
programmes are also taken into consideration for the purposes of HRA in 
appraising effects on relevant Natura 2000 sites: 

 The Pentland Firth Marine Spatial Planning Framework; 

 The Pentland Firth Strategic Leasing Round (The Crown Estate); and 

 Marine renewable energy developments in the Orkney and Caithness region. 

8.4.8 The appraisal presented here summarises information presented in receptor and 
topic specific chapters for relevant sites in order to inform an Appropriate Appraisal 
(AA). 

8.5 Baseline Conditions  

Current Baseline  

8.5.1 There are a number of marine and coastal sites designated in the Pentland Firth 
area and wider region of north-east Scotland and Orkney Islands that are 
designated as protected sites for nature conservation or biodiversity purposes 

(Marine Scotland et al., 2010
14

).  The majority of these are designated as part of 

the Natura 2000 network under the Habitats Regulations. 

8.5.2 Sites are also described in relevant chapters within this EA (Chapter 9: Marine 
Benthic Ecology, Chapter 10: Marine Mammals, Chapter 11: Ornithology, and 
Chapter 12: Fish and Shellfish Ecology). 

Natura 2000 Sites 

8.5.3 There are several SPAs and SACs with marine components on the north coast of 
Scotland in the region surrounding Caithness and Orkney (refer to Table 8.2).  The 
distribution of these SPAs and SACs in the region is shown in Figure 8.1.  
Information on each of these SPAs and their qualifying features is provided in 
Table 8.2.  Further information on bird species, colonies and SPAs in the region is 
provided in Chapter 11: Ornithology. 

8.5.4 In addition, SNH has advised that the Proposed Development may have 
connectivity to several riverine SACs, as migratory freshwater fish species that are 
qualifying interests of these SACs may be affected by the Proposed Development 

(SNH, 2011
15

).  These SACs are the River Thurso SAC, the River Naver SAC and 

                                                
13

 SNH (2011). Orkney Caithness Connection Consultation Document.  Letter from David Law, SNH to Lisa Kelly, SHETL, 29 

November 2011. 

14
 Marine Scotland, The Scottish Government, AECOM and Metoc (2010). Pentland Firth and Orkney Waters Marine Spatial 

Plan Framework and Regional Locational Guidance for Marine Energy. Final Report, 2010. 

15
 SNH (2011). Orkney Caithness Connection Consultation Document.  Letter from David Law, SNH to Lisa Kelly, SHETL, 29 

November 2011. 
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the River Borgie SAC.  Further information on these SACs and their qualifying 
features and species is also provided in Table 8.2. 

8.5.5 Further afield there are some SACs towards the north of Orkney that are 
designated for marine mammal interest features, Faray and Holm of Faray SAC 
and Sanday SAC (37.5 km and 51 km respectively from the Proposed 
Development via shortest marine route), as described in Chapter 10: Marine 
Mammals.  These are shown in Figure 10.2.   

8.5.6 There is also a possible SAC (pSAC) proposed for an area west of the Proposed 
Development, 50 km north of Cape Wrath: Solan Bank Reef pSAC (currently a site 
proposed as an SAC but not yet designated), however this pSAC is considered 
sufficiently distant from the Proposed Development to not have connectivity with 
the development. 

 

Table 8.2: Natura 2000 Sites in the Vicinity of the Proposed Development 

Site Name Site 
Designation 

Qualifying and Designated Features and Species 

Stromness Heaths 

and Coasts 

SAC Vegetative sea cliffs of Atlantic and Baltic coast; 

European dry heaths; and 

Alkaline fens (not a primary reason for selection of the site) 

Loch of Stenness  SAC Coastal lagoons. 

Marwick Head SPA Breeding season seabird assemblage of >20,000 birds 

including: 

 Guillemot Uria Aalge; and 

 Kittiwake R. tridactyla (for which the site is not primarily 

designated). 

North Caithness 

Cliffs 

SPA Breeding season seabird assemblage of >20 000 birds 

including: 

 Peregrine Falco peregriinus; 

 Guillemot Red-throated diver Gavia stellate; and 

 Other species for which the site is not primarily designated. 

Hoy SPA and SAC SPA 

Breeding season seabird assemblage of >20,000 birds 

including: 

 Great skua Stercorarius skua; 

 Peregrine Falco peregriinus; 

 Guillemot Red-throated diver Gavia stellate; and 

 other species for which the site is not primarily designated. 

Seaward extension extends approximately 2 km into the 

marine environment to include the seabed, water column and 

surface. 

SAC 

 Vegetated sea cliffs; 

 terrestrial and freshwater habitats including dystrophic 

lakes and ponds, wet heaths and blanket bogs; and 
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Table 8.2: Natura 2000 Sites in the Vicinity of the Proposed Development 

Site Name Site 
Designation 

Qualifying and Designated Features and Species 

 other terrestrial habitats are noted as being present (not 

primary reasons for designation). 

Faray and Holm of 

Faray SAC 

SAC Grey seal H. grypus. 

Sanday SAC SAC SAC primarily designated for: 

 reefs; 

 sandbanks which are slightly covered by seawater all the 

time (not a primary reason for designation); 

 mudflats and sandflats not covered by seawater at low tide 

(not a primary reason for designation); and 

 Harbour (common) seal Phoca vitulina. 

Solan Bank Reef pSAC pSAC primarily designated for: 

 reefs 

 some other Annex II species are present but not primary 

reasons for designation, including: 

 Harbour porpoise Phocoena phocoena; 

 Bottlenose dolphin Tursiops truncatus; 

 Grey seal H. grypus; and 

 Harbour (common) seal P. vitulina. 

River Thurso SAC  Atlantic salmon Salmo salar. 

River Naver  SAC  Atlantic salmon S. salar; and 

 Freshwater pearl mussel Margaritifera margaritifera 

River Borgie  SAC  Freshwater pearl mussel M.margaritifera; 

 Atlantic salmon S. salar (not a primary reason for 

designation); and 

 Otter Lutra lutra (not a primary reason for designation). 

Marine Protected Areas 

8.5.7 Under the Marine (Scotland) Act 2010 the Scottish Government is in the process of 
identifying areas for potential future designation as MPAs.  There are no areas 
which have been designated as MPAs as yet.  Areas of search and initial interest 
areas have however been identified, based on a list of key features to be protected 
by the MPAs, known as MPA search features, based on the Scottish Priority 

Marine Features list (PMF) (Marine Scotland et al., 2011
16

). 

8.5.8 One MPA search location identified in 2011 was located around the island of Hoy, 
as shown in Figure 8.2 was identified for the presence of horse mussel (Modiolus 
modiolus) beds, maerl beds and black guillemot (Cepphus grille) (JNCC et al., 

                                                
16

 Marine Scotland, The Scottish Government, Scottish Natural Heritage and the Joint Nature Conservation Committee (2011). 

Marine Protected Areas in Scotland’s Seas: Guidelines on the selection of MPAs and development of the MPA network. 
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2011a
17

).  The Hoy MPA search location, which overlaps with the Hoy SPA and 

Hoy fisheries management area (FMA) (refer to Chapter 13: Commercial fisheries), 
is no longer being progressed for assessment following a workshop in October 

2011 (JNCC et al., 2012
18

; JNCC et al, 2011
19

).  However the site may be revisited 

once further data analysis has taken place on mobile species (SNH, 2011
20

 ; JNCC 

et al., 2012). 

8.5.9 A further search area was identified in early 2012, an area to the north-west of 
Orkney known as ‘North West Orkney’, (NWO) as an area of importance for 
sandeel larvae and Nephrops habitat, along with other less mobile MPA search 

features (see Figure 8.2) (JNCC et al., 2012
21

). 

8.5.10 Nevertheless as the features for which this areas have been identified are generally 

not mobile and mainly benthic features (after SNH, 2011
22

), it is unlikely that 

connectivity exists between the Proposed Development and either the Hoy or NWO 
MPA search locations. 

OSPAR and Ramsar Sites 

8.5.11 A number of the Natura 2000 sites identified above in the vicinity of the Proposed 
Development are also OSPAR sites or Ramsar wetlands of international 
importance.  These sites offer protection for OSPAR and Ramsar conventions 
listed features and species within existing managed areas. 

Intertidal and Terrestrial Sites 

8.5.12 Under the Wildlife and Countryside Act 1981 and Nature Conservation (Scotland) 
Act 2004, terrestrial and intertidal areas can be designated as Sites of Special 
Scientific Interest (SSSIs) for their ecological or geological interest.  Many Natura 
2000 sites are also designated as SSSIs while others may have their own specific 
management schemes. 

8.5.13 The North Caithness Coast SPA extends along approx. 5-10 km stretches of the 
Caithness coast that are also covered by five separate SSSIs which, in addition to 
the protection of maritime and coastal habitat, are also designated for seabird 

species (Marine Scotland et al., 2010
23

). 

8.5.14 The following SSSIs are present in the region surrounding the Proposed 
Development and are shown in Figure 8.1. 

                                                
17

 Joint Nature Conservation Committee, Scottish Natural Heritage and Marine Scotland (2011). MPA search locations 

overview. Report for workshop on 26th and 27th October 2011, Heriot-Watt University, Edinburgh 
18

 Joint Nature Conservation Committee, Scottish Natural Heritage and Marine Scotland (2012). Initial MPA search locations 

overview.  Report for workshop on 14th and 15th March 2012, Heriot-Watt University, Edinburgh 
19

 Joint Nature Conservation Committee, Scottish Natural Heritage and Marine Scotland (2011).  MPA search locations in 

Scottish waters - recommendations from the 3rd stakeholder workshop, 26th and 27th October, Heriot-Watt University, 

Edinburgh 
20

 Scottish Natural Heritage (SNH), 2011.  Orkney Caithness Connection Consultation Document.  Letter from David Law, SNH 

to Lisa Kelly, SHETL, 29 November 2011. 
21

 Joint Nature Conservation Committee, Scottish Natural Heritage and Marine Scotland (2012).  Overview of additional MPA 

search locations. Report for workshop on 14
th
 and 15

th
 March 2012, Heriot-Watt University, Edinburgh. 

22
 SNH (2011). Orkney Caithness Connection Consultation Document.  Letter from David Law, SNH to Lisa Kelly, SHETL, 29 

November 2011. 
23

 Marine Scotland, The Scottish Government, AECOM and Metoc (2010).  Pentland Firth and Orkney Waters Marine Spatial 

Plan Framework and Regional Locational Guidance for Marine Energy.  Final Report, 2010. 
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 Marwick Head SSSI; 

 Stromness Heaths and Coast SSSI; 

 Lochs of Harray and Stenness SSSI; 

 Ushat Head SSSI; 

 Sandside Bay SSSI; 

 Red Point Coast SSSI; and 

 Strathy Coast SSSI. 

Protected Species and Habitats outwith Designated Areas 

8.5.15 Beyond the designated Natura 2000, SSSIs and possible MPA sites, there are a 
number of species and habitats (including EPS) that may be present in the vicinity 
of the proposed cable route.  The following EPS are considered: 

 EPS identified within the Annexes to the Habitats Directive;  

 EPS listed by international conventions; and  

 EPS important at a national level.  

8.5.16 Also included are: 

 UK Biodiversity Action Plan (UK BAP) species or habitats; and 

 PMF forming the basis of the MPA search feature list and which are listed 

under regimes such as UK BAP and the Scottish Biodiversity List (SNH and 

JNCC, 2012
24

). 

8.5.17 Species and habitats of conservation importance that may be present in the vicinity 
of the Proposed Development are outlined in Table 8.3 below. 

 

Table 8.3 Habitats and Species of Nature Conservation Importance 

Species or 
Feature 

Reason for Conservation 
Importance 

Notes 

All cetaceans  Listed within Annexes of Habitats 

Directive; 

 listed on international conventions 

such as CITES, Bonn, Bern and 

OSPAR; 

 listed within domestic legislation 

including Nature Conservation 

(Scotland) Act; and 

 PMF. 

Further information is provided in 

Cetacean species could be present in the 

region (Evans et al., 2011
25

), as 

identified in Chapter 10: Marine 

Mammals. 

                                                
24

 SNH and JNCC, 2012. Advice to Marine Scotland on Priority Marine Features in Scotland’s Seas.  Letter to Marine Scotland, 

17
th
 September 2012. 

25
 Evans, P.G.H, Baines, M.E. and Coppock, J., 2011. Abundance and behaviour of cetaceans and basking sharks in the 

Pentland Firth and Orkney Waters.  Report by Hebog Environmental Ltd and Sea Watch Foundation.  Scottish Natural 

Heritage Commissioned  Report No.419. 
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Table 8.3 Habitats and Species of Nature Conservation Importance 

Species or 
Feature 

Reason for Conservation 
Importance 

Notes 

Chapter 10: Marine Mammals. 

Grey and harbour 

seal 

 Listed within Annexes of Habitats 

Directive 

 listed within domestic legislation 

including Nature Conservation 

(Scotland) Act and Marine 

(Scotland) Act; and 

 PMF. 

Further information is provided in 

Chapter 10: Marine Mammals. 

Grey and harbour seal could be present 

in the region, as identified in Chapter 10: 

Marine Mammals. 

Atlantic salmon 

S.salar 

 Listed within Annexes of Habitats 

Directive; 

 listed by other international 

conventions including Bern 

Convention; 

 PMF (marine environment); 

 MPA search feature (marine 

environment); and 

 UK BAP species. 

Atlantic salmon may migrate through the 

region given the SACs nearby with the 

species as a qualifying feature.  SNH 

have also identified the possibility of 

connectivity between the species and 

Proposed Development (SNH, 2011
26

). 

Freshwater pearl 

mussel (FWPM) 

M. margaritifera  

 Listed within Annexes of Habitats 

Directive. 

Although a freshwater species the life 

cycle of the FWPM is intrinsically linked 

with that of the salmon and so an effect 

from the Proposed Development to 

salmon could subsequently affect 

FWPM. 

Fish and shellfish 

species including 

European eel, 

sea trout, whiting, 

cod, haddock, 

Nephrops and 

others 

 Certain species, such as 

European eel, are listed in 

international conventions and by 

organisations such as the IUCN 

(International Union for the 

Conservation of Nature); 

 many species are PMF; and 

 many species are UK BAP 

species. 

May be present in vicinity of Proposed 

Development, further information is 

presented in Chapter 12: Fish and 

Shellfish Ecology. 

Basking shark 

Cetorhinus 

maximus 

 Listed under various international 

conventions such as CITES and 

OSPAR; and 

 listed within domestic legislation 

Basking shark distribution is outlined in 

Chapter 12: Fish and Shellfish Ecology 

and the species may be present in the 

region (Bloomfield and Solandt, 2007
27

; 

                                                
26

 SNH (2011). Orkney Caithness Connection Consultation Document.  Letter from David Law, SNH to Lisa Kelly, SHETL, 29 

November 2011. 
27

 Bloomfield, A. and Solandt., J.L. (2007). The Marine Conservation Society Basking Shark Watch 20 year report (1987-2006). 

Report for the Marine Conservation Society, 2007. 
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Table 8.3 Habitats and Species of Nature Conservation Importance 

Species or 
Feature 

Reason for Conservation 
Importance 

Notes 

including Nature Conservation 

(Scotland) Act and Marine 

(Scotland) Act. 

Evans et al., 2011
28

). 

Reefs  Listed within Annexes of Habitats 

Directive. 

Several areas along the Proposed 

Development comprise coarse sediments 

and could therefore fall under the broad 

definition of ‘reefs’ or habitats associated 

with reefs. 

However there are currently no SACs 

with Annex I reefs as a qualifying feature 

that overlap the Proposed Development. 

Subtidal sands 

and gravels 

 UK BAP Habitat. Some biotopes along the Proposed 

Development have been identified as 

UKBAP subtidal sands and gravels. 

Seabird species Seabirds are protected under a number of regulatory regimes. 

There are a number of seabird and migratory species of bird that may be present 

in the vicinity of the Proposed Development, particularly given the breeding 

colonies present at the SPAs identified above. 

Further information on bird species, their levels of protection and their likely 

presence in the region, as well as potential effects of the Proposed Development 

on species and populations is given in Chapter 11: Ornithology. 

Future Baseline 

8.5.18 Further areas may be designated for their nature conservation importance in the 
future, such as the future MPAs as described above.  Additionally, further Natura 
2000 sites may be identified by the Scottish Government and its statutory nature 
conservation advisors in order to continue to meet international commitments such 
as those under the OSPAR convention. 

8.5.19 Species and habitats of nature conservation importance, including both those 
within and outside of currently protected sites, may be subject to future change 
given, for example, a changing climate.  Further information on the potential future 
baseline for benthic habitats and species, marine mammals, fish and shellfish 
species and birds is provided in individual chapters within this MEA. 

8.6 Potential Effects  

8.6.1 This section identifies the potential effects which may occur as a result of the 
Proposed Development.  Further information on these potential effects is provided 
on a topic by topic basis within individual chapters within this EA.  

8.6.2 Potential effects on sites of nature conservation importance are dependent on a 
degree of connectivity between the effect and the site in question.  This does not 

                                                
28

 Evans, P.G.H, Baines, M.E. and Coppock, J. (2011). Abundance and behaviour of cetaceans and basking sharks in the 

Pentland Firth and Orkney Waters. Report by Hebog Environmental Ltd and Sea Watch Foundation. Scottish Natural Heritage 

Commissioned Report No.419. 
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just refer to a spatial and/or temporal overlap between a site and the Proposed 
Development.  Appraisal of connectivity includes consideration of effects on those 
mobile species (e.g. seabirds, marine mammals and fish species) which may be a 
qualifying feature of a distant site; an effect on these species may therefore link to 
an overall possible effect on the site. 

Potential Effects During Installation 

8.6.3 Effects arising during installation relate to: 

 direct physical changes associated with the benthic environment during cable 

ploughing or drilling, as well as associated vessel presence; and 

 indirect effects on species of conservation importance such as by affecting 

prey species, migratory routes and similar. 

8.6.4 Effects on sites of conservation importance themselves are limited to the one site 
with an overlap with the Proposed Development: North Caithness Cliffs SPA (see 
Table 8.4). 

 

Table 8.4: Summary of Likely Connectivity with Protected Sites and Species and 
Potential Effects During Installation 

Receptor Likely Connectivity Potential Effects 

SPAs in vicinity of 

development  

 Hoy SPA,  

 Loch of Stenness 

SPA,  

 Marwick Head SPA 

and  

 North Caithness 

Cliffs SPA 

SNH has advised that the North 

Caithness Cliffs SPA may have 

connectivity with the project due to 

potential effects on bird species from 

direct installation on the Caithness coast 

or in close vicinity to the SPA (see 

section 8.3 and SNH, 2011
29

). 

Connectivity with other SPAs is not 

anticipated. 

Cable laying during the 

breeding season within or close 

to seabird SPAs ‘could result in 

a temporary disturbance (SNH, 

2011
30

)’ with the potential for 

significant effect. 

SNH has advised that 

disturbance could be avoided 

through appropriate timing. 

SACs in vicinity of 

development with 

cetacean and seal 

qualifying features:  

 Faray and Holm of 

Faray SAC; and 

 Sanday SAC). 

Connectivity with marine mammal SACs 

is not anticipated given the distance 

from the Proposed Development and 

low magnitude of effect that may affect 

marine mammals. The nearest SAC with 

such features, (Faray and Holm of Faray 

SAC), is 37.5 km from the Proposed 

Development (shortest marine route). 

Furthermore, SNH has not advised there 

is any potential connectivity with nearby 

SACs designated for marine mammal 

species. 

No installation effects are 

anticipated on marine mammal 

SACs, there have therefore not 

been considered further within 

the appraisal. 

                                                
29

 SNH (2011). Orkney Caithness Connection Consultation Document.  Letter from David Law, SNH to Lisa Kelly, SHETL, 29 

November 2011. 
30

 SNH (2011). Orkney Caithness Connection Consultation Document.  Letter from David Law, SNH to Lisa Kelly, SHETL, 29 

November 2011. 
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Table 8.4: Summary of Likely Connectivity with Protected Sites and Species and 
Potential Effects During Installation 

Receptor Likely Connectivity Potential Effects 

SACs in vicinity of 

development with 

migratory fish qualifying 

features:  

 River Thurso SAC; 

 River Naver SAC; 

and  

 River Borgie SAC 

SNH has advised that there is a 

potential for connectivity with the 

following SACs and qualifying features: 

 River Thurso SAC, for Atlantic 

salmon Salmo salar; 

 River Naver SAC, for Atlantic salmon 

S. salar and freshwater pearl mussel 

(fwpm) M. margaritifera; and 

 River Borgie SAC, for freshwater 

pearl mussel M.margaritifera and 

Atlantic salmon S. salar. 

S.salar is a host species for FWPM (as 

other species such as sea trout are) and 

so any effects of the Proposed 

Development on FWPM will be indirect 

and will apply through any anticipated 

effect on Atlantic salmon. 

 Noise (including vibration) 

will be produced from 

various sources, such as 

cable laying vessels with 

potential resultant effect on 

fish movements and 

behaviour; and 

 sedimentation level increase 

and possible effect on 

migratory fish species as 

receptors. 

 

Other sites: 

 Hoy MPA search 

location; and 

 NWO MPA search 

location. 

SNH has advised that there may be 

connectivity between the Hoy MPA 

search location and the Proposed 

Development. 

A further MPA search location, North 

West Orkney, has been identified in the 

Orkney region. 

The Hoy MPA search location 

is no longer being taken 

forward for assessment (see 

section 8.5). 

Given the distance between the 

NWO MPA search location and 

the Proposed Development, 

connectivity and subsequent 

effects are considered unlikely 

and so the site is scoped out of 

the appraisal. 

Other Natura 2000 sites: 

 Hoy SAC; and 

 Solan Bank Reef 

pSAC 

Given the scope of the proposed 

development and likely effects, there is 

not likely to be any connectivity with 

other Natura 2000 sites identified in the 

region (listed in Table 8.2).  Therefore 

other Natura 2000 sites other than those 

identified in this table are scoped out of 

the appraisal. 

 

Potential Effects During Operation 

8.6.5 During operation, effects will be limited to either discrete temporal events (e.g. 
cable maintenance and associated vessel presence) or those related to the 
operation of the cable and associated localised changes in electromagnetic fields 
(EMF) and localised heating effects. 

8.6.6 As with installation effects, limited direct effects are anticipated on any sites of 
conservation importance but there may be an effect through associated 
connectivity with the site given potential effects on qualifying features (species) of 
designated sites, such as effects on prey species, migratory routes and similar.   
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8.6.7 In the same way species of conservation importance may be affected through 
effects such as disturbance from vessel presence during maintenance, and EMF 
effects on sensitive fish and marine mammal species (see Table 8.5). 

 

Table 8.5: Summary of Likely Connectivity with Protected Sites and Species and 
Potential Effects During Operation 

Receptor Likely Connectivity Potential Effects 

SPAs in vicinity of the 

potential development:  

 Hoy SPA;  

 Loch of Stenness SPA; 

 Marwick Head SPA; and  

 North Caithness Cliffs 

SPA. 

SNH has advised that the North 

Caithness Cliffs SPA may have 

connectivity with the project due to 

potential effects on bird species from 

direct installation on the Caithness coast 

or in close vicinity to the SPA (see section 

8.3 and SNH, 2011
31

). 

Connectivity with other SPAs is not 

anticipated. 

Any operational effects 

(e.g. displacement of 

species, indirect effects 

through effects on prey) 

are estimated to be 

highly localised nature 

and low temporal 

frequency. 

SACs in vicinity of 

development with cetacean 

and seal qualifying features: 

 Faray and Holm of Faray 

SAC: and 

 Sanday 

Connectivity with marine mammal SACs 

is not anticipated given the distance from 

the Proposed Development and low 

magnitude of effect that may affect marine 

mammals.  The nearest SAC with such 

features, (Faray and Holm of Faray SAC), 

is 37.5 km from the Proposed 

Development (shortest marine route). 

Furthermore, SNH has not advised there 

is any potential connectivity with nearby 

SACs designated for marine mammal 

species. 

No operational effects 

are anticipated on 

marine mammal SACs, 

there have therefore not 

been considered further 

within the MEA. 

SACs in vicinity of 

development with migratory 

fish qualifying features: 

 River Thurso SAC; 

 River Naver SAC; and  

 River Borgie SAC)  

SNH has advised that there is a potential 

for connectivity with the following SACs 

and qualifying features: 

 River Thurso SAC, for Atlantic salmon 

Salmo salar; 

 River Naver SAC, for Atlantic salmon 

S. salar and freshwater pearl mussel 

(fwpm) M. margaritifera; and 

 River Borgie SAC, for freshwater pearl 

mussel M.margaritifera and Atlantic 

salmon S. salar. 

S.salar is a host species for FWPM (as 

other species such as sea trout are) and 

so any effects of the Proposed 

Development on FWPM will be indirect 

and will apply through any anticipated 

effect on Atlantic salmon. 

Operation 

Changes in ambient 

EMF from subsea 

cabling which may affect 

the behaviour (e.g. 

migratory routes) of this 

species. 

                                                
31

 SNH (2011). Orkney Caithness Connection Consultation Document.  Letter from David Law, SNH to Lisa Kelly, SHETL, 29 

November 2011. 
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Table 8.5: Summary of Likely Connectivity with Protected Sites and Species and 
Potential Effects During Operation 

Receptor Likely Connectivity Potential Effects 

Other sites: 

 Hoy MPA search location 

and; 

 NWO MPA search 

location. 

SNH has advised that there may be 

connectivity between the Hoy MPA search 

location and the Proposed Development. 

A further MPA search location, North 

West Orkney, has been identified in the 

Orkney region. 

The Hoy MPA search 

location is no longer 

being taken forward for 

assessment (see section 

8.5). 

Given the distance 

between the NWO MPA 

search location and the 

Proposed Development, 

connectivity and 

subsequent effects are 

considered unlikely and 

so the site is scoped out 

of the appraisal. 

Other Natura 2000 sites (Hoy 

SAC, Solan Bank Reef 

pSAC) 

Given the scope of the proposed development and likely effects, 

there is not likely to be any connectivity with other Natura 2000 sites 

identified in the region (listed in Table 8.2).  Therefore other Natura 

2000 sites other than those identified in this table are scoped out of 

the appraisal. 

8.6.8 A summary of likely effects on species of conservation importance is provided in 
Table 8.6.  This provides an overview of likely effects during installation and 
operation.  Further information is provided within individual topic chapters within 
this EA. 

 

Table 8.6: Summary of Potential Effects on Species of Conservation Importance 

Receptor Potential Effects 

Seabirds  Installation 

 Displacement or disturbance of species of interest  from installation noise and 

vessel presence; 

 displacement or disturbance as a result of increased turbidity and subsequent 

effects on seabirds as a receptor; and 

 changes in distribution of prey through displacement / disturbance. 

Operation 

 Displacement or disturbance of species of interest from noise / pollution from 

survey / maintenance vessels and subsequent effects on seabirds as a receptor; 

and 

 changes in distribution of prey through displacement / disturbance by anchoring 

of vessels. 

Cetaceans 

and seals 

Installation 

 Displacement or disturbance due to construction noise and / or vessel presence; 

 displacement or disturbance as a result of increased turbidity and subsequent 

effects on cetaceans / seals as a receptor; and 

 reduction in food availability through displacement / disturbance of prey species. 
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Table 8.6: Summary of Potential Effects on Species of Conservation Importance 

Receptor Potential Effects 

Operation 

 Displacement or disturbance due to noise / pollution from survey / maintenance 

vessels; 

 changes in distribution of prey species through displacement / disturbance due to 

anchoring of vessels; and 

 magnetic fields interfering with marine mammal (cetacean) navigation. 

Fish species 

of 

conservation 

importance 

Installation 

 Disturbance of seabed through trenching and burial activities and associated 

changes to sedimentary regime and subsequent effects on fish as a receptor; 

and 

 increased noise due to installation operations and machinery. 

Operation 

 Increases in sea temperature due to energy loss from the cable and subsequent 

effects on fish as a receptor; and 

 change to ambient electromagnetic fields due to induced magnetic fields from the 

cable. 

Marine 

habitats of 

conservation 

importance 

Installation 

 Seabed disturbance resulting in changes to benthic habitat; and 

 increase in suspended sediment concentration (SSC) caused by seabed 

disturbance. 

Operation 

 Changes in ambient EMF due to induced magnetic fields from the cable; 

 change in ambient sea temperature due to heat losses from the cable; 

 introduction of new habitat (cable protection); 

 introduction of a pathway for alien species by the potential placement of cable 

protection; and 

 changes in hydrodynamics and nutrient transport due to the potential placement 

of cable protection. 

8.7 Mitigation  

8.7.1 A range of mitigation measures are proposed in order to reduce any potential 
effects on designated sites and species of conservation importance attributed to 
the Proposed Development.  These are discussed below. 

Mitigation By Design  

8.7.2 The design of the marine cable to industry standards means that certain physical 
effects have been minimised such as appropriate casing which will minimise 
changes to electric fields and any risk of leaching of materials such as chemicals 
into the marine environment. 

8.7.3 The landfall at East Sandside in Caithness will be horizontal directional drilled 
(HDD).  This removes any risk of intertidal effects and associated effects on 
species of conservation importance, and minimises the effects on the North 
Caithness Coast SPA.   
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8.7.4 Furthermore, the use of trenching for much of the proposed cable route rather than 
extensive rock armour placement will minimise the introduction of man-made 
habitat and associated indirect effect on species of conservation importance.  

Mitigation During Installation  

8.7.5 Good practice measures undertaken during marine cable installation will minimise 
the likelihood of seabed disturbance and increases suspended sediment to 
practicable measures.  A Construction Environmental Management Document 
(CEMD) will be produced by the Applicant prior to construction detailing best 
practice and other measures (see section 5.7). 

8.7.6 For specific effects on species of conservation importance the following mitigating 
measures have been identified for the installation process.  These will minimise the 
effects on such species and associated sites of conservation importance: 

 a timing restriction may be applied (following regulatory advice) on the use of 

vessels with ducted propellers or thrusters during the period thought to be of 

key sensitivity for seal species; 

 Marine Mammal Observers (MMOs) will be used during installation operations 

on vessels  with the potential authority to request a delay to propeller / thruster 

operation if seals are observed in close vicinity; 

 within the North Caithness Cliffs SPA, installation activities will be undertaken 

within an appropriate time period to avoid effects on qualifying species such as 

overwintering birds; and 

 the cable will be installed using directional drilling or trenching techniques 

where possible.  This will minimise the effect of EMF then arising in the 

operational phase as the distance from the cable to the water column will be 

increased.  

Mitigation During Operation 

8.7.7 During the cable’s lifetime, maintenance or repairs may be required.  The effects 
arising from this are likely to be highly localised, but operations will follow best 
practices set out in the CEMD during the installation phase.  Further mitigation is 
anticipated not to be required due to the localised and temporary nature of effects 
during operation.   

8.8 Summary of Appraisal of Nature of Residual Effects and Cumulative 
Effects 

8.8.1 A full appraisal of the significance of residual effects, following the application of 
mitigation, during installation and operation of the Proposed Development, is 
provided on a topic by topic basis in individual chapters in this MEA. 

8.8.2 Under HRA there is a requirement to consider Natura 2000 sites which are: 

 likely to have connectivity with the proposed plan or programme, and  

 any other plans or programmes that may have an adverse effect on a Nature 

2000 site’s conservation objectives in combination with those at a project level.   
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8.8.3 As a result, the appraisal of residual effects from the Proposed Development is set 
out here.  Consideration of cumulative (or in-combination) effects is set out within 
Chapter 17: Cumulative Effects. 

8.8.4 Outlined below are relevant residual effects on sites of nature conservation 
importance; this is limited to those appraised or advised as having connectivity with 
the Proposed Development. 

8.8.5 Summarised in Table 8.7, Table 8.8, Table 8.9 and Table 8.10 below are the 
effects relative to sites of nature conservation importance, in order to provide the 
information required to support an Appropriate Assessment.  A summary of likely 
effects on species of conservation importance, and their respective effect 
significance, is provided in individual chapters. 

Residual Effects on Natura 2000 sites 

North Caithness Cliffs SPA 

8.8.6 As identified below, the North Caithness Cliffs SPA has a number of qualifying 
seabird features. 

8.8.7 The current status of SPA qualifying species  is set out below (SNH, 2012
32

): 

 Peregrine Falco peregrinus, breeding, Favourable Maintained; 

 Puffin Fratercula arctica, breeding, Favourable Maintained; 

 Seabird assemblage, breeding, Favourable Maintained; 

 Guillemot Uria aalge, breeding, Favourable Maintained; 

 Kittiwake Rissa tridactyla, breeding, Unfavourable Declining; 

 Fulmar Fulmarus glacialis, breeding, Favourable Maintained; and 

 Razorbill Alca torda, breeding, Unfavourable Declining. 

 

Table 8.7 Residual Environmental Effects: North Caithness Cliffs SPA
33

 

Residual Effect  Type of Effect 
(Direct / Indirect / 
Secondary) 

Duration of Effect 
(Temporary / 
Permanent) 

Nature of Effect 
(Adverse / 
Beneficial) 

Installation 

Displacement or disturbance of 

species of interest from construction 

noise vessel presence. 

Direct Temporary Minor Adverse 

 

Displacement or disturbance as a 

result of increased turbidity. 

Direct Temporary Not significant 

Changes in distribution of prey 

through displacement / disturbance. 

Indirect Temporary Minor Adverse  

                                                
32

 SNH (2012). SNHi Information Service: Sitelink. [online]. Available from: http://gateway.snh.gov.uk/sitelink. Accessed 

November 2012. 

33
 See chapter 11:Ornithology for further details. 
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Table 8.7 Residual Environmental Effects: North Caithness Cliffs SPA
33

 

Residual Effect  Type of Effect 
(Direct / Indirect / 
Secondary) 

Duration of Effect 
(Temporary / 
Permanent) 

Nature of Effect 
(Adverse / 
Beneficial) 

Operation 

Displacement or disturbance of 

species of interest from noise / 

pollution from survey / maintenance 

vessels. 

Direct Temporary Not significant 

Changes in distribution of prey 

through displacement / disturbance 

by anchoring of vessels. 

Indirect Temporary Not significant 

River Thurso SAC 

8.8.8 As identified below, the River Thurso SAC is designated for the population of 
Atlantic Salmon S.salar that it supports. 

8.8.9 In advising on connectivity between the SAC and the Proposed Development SNH 
has indicated that Atlantic salmon has the potential to be affected by the Proposed 
Development whilst migrating through the study area.  

8.8.10 The current status of the SAC is the following (SNH, 2012
34

): 

 Atlantic salmon S.salar, Unfavourable Recovering. 

 

Table 8.8 Residual Environmental Effects: River Thurso SAC
35

 

Residual Effect – at a 
Project and 
Cumulative Level 

Type of Effect (Direct / 
Indirect / Secondary) 

Duration of Effect 
(Temporary / 
Permanent) 

Nature of Effect 
(Adverse / 
Beneficial) 

Installation 

Disturbance to benthic 

habitats (e.g. increased 

sedimentation / 

turbidity). 

Direct effect on migratory 

species such as salmon as 

could affect migratory 

behaviour. 

Temporary Not significant 

Increased vessel 

presence posing a 

potential contamination 

or collision risk. 

Direct effect (collision risk). 

Indirect effect through increased 

risk of release of contaminants 

that could affect marine species 

as receptors. 

Temporary Not significant 

Increased noise due to 

installation operations 

and machinery. 

Direct Temporary Not significant 

                                                
34

 SNH (2012). SNHi Information Service: Sitelink. [online]. Available from: http://gateway.snh.gov.uk/sitelink. Accessed 

November 2012. 

35
 See Chapter 12: Fish and Shellfish for further details. 
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Table 8.8 Residual Environmental Effects: River Thurso SAC
35

 

Residual Effect – at a 
Project and 
Cumulative Level 

Type of Effect (Direct / 
Indirect / Secondary) 

Duration of Effect 
(Temporary / 
Permanent) 

Nature of Effect 
(Adverse / 
Beneficial) 

Operation 

Increases in sea 

temperature due to 

energy loss from the 

cable. 

Direct Permanent (for 

operational life of 

cable) 

Not significant 

Change to ambient 

electromagnetic fields 

due to induced magnetic 

fields from the cable. 

Direct as could affect migratory 

behaviour. 

Permanent (for 

operational life of 

cable) 

Not significant 

River Naver SAC 

8.8.11 As identified below, the River Naver SAC has a number of qualifying features.  In 
advising on connectivity between the SAC and Proposed Development, SNH has 
indicated that Atlantic salmon S.salar and FWPM M. margaritifera have the 
potential to be affected by the development of the cable.  Any effects relevant to 
FWPM are directly related to those in Atlantic salmon (and other host species) as 
identified above and in Chapter 12: Fish and Shellfish Ecology. 

8.8.12 The current status of the SAC is the following (SNH, 2012
36

): 

 Atlantic salmon S.salar, Unfavourable Recovering; and 

 Freshwater pearl mussel M. margaritifera, Unfavourable No change. 

 

Table 8.9 Residual Environmental Effects: River Naver SAC
37

 

Residual Effect – at a 
Project and Cumulative 
Level 

Type of Effect (Direct / 
Indirect/ Secondary) 

Duration of 
Effect 
(Temporary / 
Permanent) 

Nature of Effect 
(Adverse / 
Beneficial) 

Installation 

Disturbance to benthic 

habitats (e.g. increased 

sedimentation/ turbidity). 

Direct effect on migratory 

species (receptors) such as 

salmon as could affect migratory 

behaviour. 

Temporary Not significant 

Increased vessel presence 

posing a potential 

contamination or collision risk. 

Direct effect (collision risk). 

Indirect effect through increased 

risk of release of contaminants 

that could affect marine species 

as receptors. 

Temporary Not significant 
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 SNH (2012). SNHi Information Service: Sitelink [online]. Available from: http://gateway.snh.gov.uk/sitelink. Accessed 

November 2012. 

37
 See Chapter 12: Fish and Shellfish for further details 
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Table 8.9 Residual Environmental Effects: River Naver SAC
37

 

Residual Effect – at a 
Project and Cumulative 
Level 

Type of Effect (Direct / 
Indirect/ Secondary) 

Duration of 
Effect 
(Temporary / 
Permanent) 

Nature of Effect 
(Adverse / 
Beneficial) 

Increased noise due to 

installation operations and 

machinery. 

Direct Temporary Not significant 

Operation 

Increases in sea temperature 

due to energy loss from the 

cable. 

Direct Permanent 

(for 

operational 

life of cable) 

Not significant 

Change to ambient 

electromagnetic fields due to 

induced magnetic fields from 

the cable. 

Direct as could affect migratory 

behaviour. 

Permanent 

(for 

operational 

life of cable) 

Not significant 

River Borgie SAC 

8.8.13 As identified below, the River Borgie SAC has a number of qualifying features.  In 
advising on connectivity between the SAC and Proposed Development SNH has 
advised that Atlantic salmon S. salar and FWPM M. margaritifera have potential to 
be affected by the development of the cable.  Any effects relevant to FWPM are 
directly related to those in Atlantic salmon (and other host species) as identified 
above and in Chapter 12: Fish and Shellfish Ecology. 

8.8.14 The current status of the SAC is the following (SNH, 2012
38

): 

 Freshwater pearl mussel M. margaritifera, Unfavourable Declining;  

 Atlantic salmon S. salar, Unfavourable Recovering; and 

 Otter L. lutra, Favourable Maintained. 

 

Table 8.10 Residual Environmental Effects: River Naver SAC
39

 

Residual Effect – at a 
project and Cumulative 
Level 

Type of Effect (Direct / Indirect 
/ Secondary) 

Duration of 
Effect 
(Temporary / 
Permanent) 

Nature of 
Effect 
(Adverse / 
Beneficial) 

Installation 

Disturbance to benthic 

habitats (e.g. increased 

sedimentation / turbidity). 

Direct effect on migratory species 

(receptors) such as salmon as 

could affect migratory behaviour. 

Temporary Not significant 

Increased vessel presence Direct effect (collision risk). Temporary Not significant 

                                                
38

 SNH, 2012. SNHi Information Service: Sitelink [online]. Available from http://gateway.snh.gov.uk/sitelink. Accessed 

November 2012. 

39
 See Chapter 12: Fish and Shellfish for further details 
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Table 8.10 Residual Environmental Effects: River Naver SAC
39

 

Residual Effect – at a 
project and Cumulative 
Level 

Type of Effect (Direct / Indirect 
/ Secondary) 

Duration of 
Effect 
(Temporary / 
Permanent) 

Nature of 
Effect 
(Adverse / 
Beneficial) 

posing a potential 

contamination or collision 

risk. 

Indirect effect through increased 

risk of release of contaminants 

that could affect marine species. 

Increased noise due to 

installation operations and 

machinery. 

Direct Temporary Not significant 

Operation 

Increases in sea 

temperature due to energy 

loss from the cable. 

Direct Permanent (for 

operational life 

of cable) 

Not significant 

Change to ambient 

electromagnetic fields due to 

induced magnetic fields from 

the cable. 

Direct as could affect migratory 

behaviour 

Permanent (for 

operational life 

of cable) 

Not significant 

8.9 Summary  

8.9.1 In summary, although there are a number of sites and species of nature 
conservation importance present in the region surrounding the Proposed 
Development, a limited number of these are expected to have connectivity with the 
proposed development or be affected by its installation or operation. 

8.9.2 Effects on individual species of conservation importance have not been addressed 
in detail here and are appraised in other chapters in this EA. 

8.9.3 The appraisal of effects on nature conservation considers likely connected sites of 
Natura 2000 interest under HRA, as advised by SNH.  This is limited to SACs with 
migratory fish qualifying features in the region and effects on them. This includes 
consideration of installation effects including benthic habitat disturbance, increase 
in vessel presence, increase in noise, and operational effects such as an increase 
in temperature and localised EMF.    

8.9.4 Within this chapter such effects have been summarised for each SAC with likely 
connectivity to the project and its relevant qualifying features.  Also outlined are 
mitigation measures including those considered to be part of project design, such 
as cable protection, and those as part of project installation such as cable burial, 
which act to minimise the magnitude of certain effects or reduce the risk of effects 
occurring. 

8.9.5 Given the mitigation measures outlined, there are no significant adverse effects 
expected on any sites of nature conservation importance. 
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9 MARINE BENTHIC ECOLOGY 

9.1 Introduction  

9.1.1 This chapter describes the existing benthic ecology along the Proposed 
Development and provides an appraisal of the potential effects on the marine 
benthos and intertidal environment arising from the installation and operation of the 
Proposed Development. 

9.1.2 The appraisal has been carried out following the principles of environmental impact 
assessment (EIA) methodology considering the magnitude of change combined with 
the sensitivity of the specific receptor, based on professional judgement (for further 
details refer to Chapter 2: Environmental Appraisal Process and Methodology 

9.1.3 Finally, feasible mitigation measures to minimise potential effects are explored and 
their application at either the design or installation phase is suggested.  The baseline 
description is based on the field survey carried out in 2012 on behalf of Scottish 
Hydro Electric Transmission plc (SHE Transmission).  The marine survey technical 

report is provided in Technical Appendix 9.1 (Benthic Solutions Limited, 2012
1
).   

9.2 Legislation and Policy Context  

9.2.1 Within the EU the key international legislative measures requiring the protection of 
rare and at-risk habitats and species is the:  

9.2.2 The Habitats Directive (Council Directive 92/43/EEC of 21 May 1992 on the 
conservation of natural habitats and of wild fauna and flora, as amended).   

9.2.3 These Directives are intended to fulfil the EU’s commitment to the Convention on 
Biological Diversity (CBD) and other international conventions and provide a 
framework for the designation of a network of protected sites for species and 
features across all EU member states, known as the ‘Natura 2000 network’. 

9.2.4 Species of nature conservation interest not benefitting from protection within the 
Natura 2000 network but listed within Annex IV of the Habitats Directive receive a 
different level of protection; these are known as European Protected Species (EPS). 

National Legislation and Policy 

9.2.5 Within Scottish territorial waters (STW) the transposing legislation for the Habitats 
and Birds Directives are the Wildlife and Countryside Act 1981 (as amended), the 
Conservation (Natural Habitats, &c.) Regulations 1994 (as amended) (‘the Habitats 
Regulations’) and the Nature Conservation (Scotland) Act 2004.   

9.2.6 Chapter 8: Conservation and Designated Sites provides additional information on 
enacting legislation. 

                                                
1
 Benthic Solutions Limited (2012). Environmental baseline survey: Proposed Orkney-Caithness 132kV Connection Marine 

Environmental Survey. REPORT REF: 11.0679 (BSL 1226). VOLUME 3: BIOLOGICAL REPORT. Revision 1. 
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Guidance  

9.2.7 Policies and guidance documents used specifically to shape and inform the benthic 
ecology appraisal are discussed below.  

 Guidance and publications from Scottish Natural Heritage (SNH) and Marine 

Scotland on Priority Marine Features (PMF) and Marine Protected Area (MPA) 

search features (SNH, 2012
2
);  

 SNH guidance on Habitat Regulation Appraisal (HRA) of Plans (Tyldesley and 

Associates, 2010
3
);  

 The identification of the main characteristics of stony reef habitats under the 

Habitats Directive (Irving, 2009
4
);  

 Interpretation Manual of European Union Habitats (European Commission, 

2007
5
); 

 Natura 2000 in UK Offshore Waters: Advice to support the implementation of the 

EC Habitats and Birds Directives in UK offshore waters (Johnston et al., 2002
6
); 

and 

 Institute of Ecology and Environmental Management (IEEM) (2010
7
).  

Guidelines for Ecological Impact in Britain and Ireland.  Marine and Coastal.   

9.3 Issues Identified During Consultation  

9.3.1 This section summarises relevant response to the consultation process as described 
in Chapter 2: Environmental Appraisal Process and Methodology.  In addition, direct 
consultation has been undertaken with Scottish Environment Protection Agency 
(SEPA) and SNH during the development of the marine survey scope of works (Feb 
2012).  Table 9.1 describes the issue raised and provides a cross reference to the 
section where each issue is discussed. 

  

                                                
2
SNH (Scottish Natural Heritage) (2012). Protected species information [online].  Available from: 

http://www.snh.gov.uk/protecting-scotlands-nature/protected-species/. Accessed October 2012. 

3 Tyldesley and Associates (2010). Habitats Regulations Appraisal Of Plans Guidance For Plan-Making Bodies In Scotland. 

Version 1.0 August 2010 [online]. Available from: http://www.snh.gov.uk/docs/B698695.pdf. Accessed October 2012. 

4 Irving, R. (2009). The identification of the main characteristics of stony reef habitats under the Habitats Directive. Summary 

report of an inter-agency workshop 26-27 March 2008. JNCC Report No. 432. 

5 http://ec.europa.eu/environment/nature/legislation/habitatsdirective/docs/2007_07_im.pdf 

6 Johnston, C.M., Turnbull, C.G. and Tasker, M.L.  (2002). Natura 2000 in UK Offshore Waters: Advice to support the 

implementation of the EC Habitats and Birds Directives in UK offshore waters. JNCC Report No. 325, Joint Nature 

Conservation Committee, Peterborough. 

7 IEEM (Institute of Ecology and Environmental Management) (2010). Guidelines for Ecological Impact in Britain and Ireland.  

Marine and Coastal.  Council of the Institute of Ecology and Environmental Management [online]. Available from: 

http://www.ieem.net/docs/Final%20EcIA%20Marine%2001%20Dec%202010.pdf. Accessed September 2012. 
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Table 9.1: Issues Identified During Consultation 

Consultee Issue How / Where this is 
Addressed 

SNH SNH confirmed the requirement for the 

consideration of effects on benthic habitats and 

species to have particular regard to PMFs, various 

comments were also made with regard to the 

marine survey scope and the scope of issues to be 

considered as part of the Environmental Appraisal 

(EA). 

Section 9.5: Baseline 

Conditions and section 9.6: 

Potential Effects. 

SEPA SEPA highlighted the requirement for the 

evaluation of coastal processes within the EA and 

also the requirement to give consideration to PMFs 

and to the risks associated with construction works 

providing an opportunity for movement of invasive 

non-native species (INNS). 

Section 9.5: Baseline 

Conditions and section 9.6: 

Potential Effects. 

9.4 Non-significant Issues 

9.4.1 With regard to potential re-suspension of contaminants trapped in the sediment, 
results of the baseline benthic survey revealed that sediment contaminants from 
samples taken within the Proposed Development were present at low enough levels 
not to be considered to pose a threat to marine benthic invertebrate communities. 
This is further discussed in Chapter 7 Water Quality. Chapter 7 concludes that no 
significant effect is anticipated. This has therefore not been given further 
consideration within this chapter.  

9.5 Appraisal Methodology  

The Study Area 

9.5.1 The study area considers the cable corridor as detailed in Figure 5.1 and the landing 
points at Bay of Skaill on Orkney and East Sandside on Caithness.  To put the 
biotopes found on site into context, it is necessary to assess the benthic habitats in 
the wider Pentland Firth.  Information on the wider area has been principally derived 
from the Joint Nature Conservation Committee (JNCC) led Mapping European 

Seabed Habitats (MESH) (2012
8
) programmes.  These indicate the distribution of 

predicted or modelled habitat types, although validation and refinement of 
classifications and boundaries is constantly undertaken through field survey 
observations. 

Baseline Characterisation  

9.5.2 The baseline benthic conditions were characterised by the marine ecology survey 
undertaken in 2012.  The approach and methodology is detailed in the survey 

technical report (Technical Appendix 9.1; Benthic Solutions Limited, 2012
9
).  In 

addition to the survey report, a desk based literature search was undertaken and the 
relevant information summarised below.  All references are provided as footnotes 

                                                
8
 MESH (Mapping European Seabed Habitats) (2012). http://www.searchmesh.net/. Accessed October 2012. 

9 Benthic Solutions Limited (2012). Environmental baseline survey: Proposed Orkney-Caithness 132kV Connection Marine 

Environmental Survey. REPORT REF: 11.0679 (BSL 1226). VOLUME 3: BIOLOGICAL REPORT. Revision 1 
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where relevant.  Wider context and background information was obtained from 

SNH
10

 and JNCC
11

 webpages. 

Method of Appraisal  

9.5.3 The overall approach to the assessment of environmental effects is described in 
Chapter 2: Environmental Appraisal Process and Methodology.  Where a more 
detailed discussion of the approach to the appraisal of environmental effects on 
benthic ecology is necessary, this is discussed in this chapter. 

9.5.4 As described in Chapter 2, the significance of any environmental effects arising from 
the installation or presence of the Proposed Development on a given receptor is 
assigned based on professional judgement.  Potential effects are considered both as 
independent events and also in combination with other potential effects, with the 
outcome considered to be either significant or not significant.   

9.5.5 In terms of the potential effects on benthic ecology, the appraisal of the potential 
significance of effect is attributed by professional judgement taking into account the 
geographical extent of the effect, the rarity or scarcity of the receptor, the potential 
duration of the effect, the likelihood of the particular effect occurring as predicted 
and the sensitivity of the receptor.  The sensitivity of a species or habitat has been 
defined using guidelines developed by the Marine Life Information Network for 
Britain and Ireland (MarLIN). 

9.5.6 At the time of appraisal, the installation techniques had not been confirmed.  By 
assessing pathways of the most likely significant effects, all potential effects of the 
project’s final design should be assessed.  In order to ensure the appraisal 
considered all potential effects, the worst case scenarios in terms of project 
description and environmental changes were appraised.  The scenarios appraised in 
this chapter are described below in Table 9.2. 

 

Table 9.2: Worst Case Scenarios 

Potential Effects Scenario Assessed 

Construction Phase 

Physical disturbance to habitat and species from 

cable trenching. 

Qualitative appraisal based on estimated 

maximum area disturbance. 

Physical disturbance to habitat and species from 

vessel anchoring. 

Qualitative appraisal based on estimated 

maximum area disturbance and number of 

vessels anchoring in the construction area. 

Increased suspended sediments, sediment 

deposition and scour during trenching. 

Qualitative appraisal of sediment disturbance and 

deposition based on estimated maximum 

disturbance and known seabed condition. 

Operational Phase 

Permanent habitat loss. Qualitative appraisal of habitat loss based on 

estimated maximum area of cable protection. 

Change in hydrodynamics. Qualitative appraisal of sediment disturbance and 

                                                
10

 www.snh.gov.uk 

11 www.jncc.defra.gov.uk/ 
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Table 9.2: Worst Case Scenarios 

Potential Effects Scenario Assessed 

deposition based on estimated maximum 

disturbance and known seabed condition. 

Introduction of new habitat. Qualitative appraisal of habitat creation based on 

estimated maximum area of cable protection. 

EMF and heating.  Qualitative assessment based on industry figures 

and understanding. 

9.6 Baseline Conditions  

Current Baseline  

9.6.1 In 2012 surveys were undertaken of the intertidal and subtidal areas within and 
around the Proposed Development and landfall locations to develop an 
understanding of the distribution of habitats and associated biological communities 
within study area.  The survey methodology is outlined in Technical Appendix 9.1 

(Benthic Solutions Limited, 2012
12

).  The benthic survey consisted of 96 grab 

samples (two per site) and dropdown video recording at each survey location. 

9.6.2 The current benthic environmental conditions have been established by using the 
benthic survey report (see Technical Appendix 9.1; Benthic Solutions Limited, 

2012
13

) as well as referencing published papers and data relevant to the area.  

Pentland Firth Area Characterisation 

9.6.3 The characterisation of the offshore and nearshore benthic environments is based 
on the available literature of the Pentland Firth collected as a result of the increased 
interest in the area as a potential wave and tidal energy resource.  Where possible, 
live survey data is used to ground truth the data obtained from publically available 
literature sources.  In combination, these data sources provide a broad overview of 
the wider area. 

9.6.4 Existing MESH data provide an overview of benthic habitats (biotopes) in the region 
surrounding the Proposed Development. These areas are shown in Figure 9.1.  
Predicted biotopes for the wider area broadly mirror those present along the cable 
route with circalittoral fine sands, infralittoral fine sands and infralittoral coarse 
sediments being present. 

9.6.5 In 2009 SNH undertook a baseline characterisation of the wider Pentland Firth 

(Moore, 2009
14

) which described the existing benthic environment and undertook a 

preliminary assessment of the conservation importance of the existing habitats.  The 
wider Pentland Firth was considered to represent one of the most extensive 
examples of the UK Biodiversity Action Plan (BAP) Priority Habitat “tidal rapids” in 

                                                
12

 Benthic Solutions Limited (2012). Environmental baseline survey: Proposed Orkney-Caithness 132kV Connection Marine 

Environmental Survey. REPORT REF: 11.0679 (BSL 1226). VOLUME 3: BIOLOGICAL REPORT. Revision 1 

13 Benthic Solutions Limited (2012). Environmental baseline survey: Proposed Orkney-Caithness 132kV Connection Marine 

Environmental Survey. REPORT REF: 11.0679 (BSL 1226). VOLUME 3: BIOLOGICAL REPORT. Revision 1 

14 Moore, C.G. (2009). Preliminary assessment of the conservation importance of benthic epifaunal species and habitats of the 

Pentland Firth and Orkney Islands in relation to the development of renewable energy schemes. Scottish Natural Heritage 

Commissioned Report No. 319. 
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the United Kingdom.  Seabed communities observed during the 2012 survey were 
considered to be of low diversity and were composed mostly of common, scour 
resistant species such as Balanus crenatus and Urticina felina. Three species of 
conservation importance; Nucella lapillus, Modiolus modiolus and Echinus 
esculentus were recorded at a small number of survey locations.  Technical 

Appendix 9.1 (Benthic Solutions Limited, 2012
15

) describes all three species as 

being present in low numbers with the exception of E. esculentus which was found 
in the inshore areas of both the Caithness and Orkney landfalls as well as further 
offshore in deeper waters at the following sample points; CON_003, CON_005, 
ENV3, ENV5, ENV10, ENV11, ENV12, ENV14, ENV25, ENV29, ENV30. 

9.6.6 Moore (2010
16

) describes E. esculentus as being “tolerant of a wide range of 

physical conditions and is considered to display low sensitivity to modification of 
such physical factors as current speed and sediment suspension”. 

Cable Corridor 

9.6.7 The benthic biotopes present within the survey area were typical for the northwest of 
Scotland.  The dominant sediment type found along the cable corridor was medium 
sand with areas of diamicton (considered to be glacial till or boulder clay).  Rocky 
outcrops were present at both landfalls along with gravelly sand. 

9.6.8 Offshore from the Caithness landfall beyond the 19 m water depth (WD) contour, the 
seabed sediments were found to be finer and largely comprised of circalittoral fine 
sand.  The infaunal community in this area was considered to be impoverished, 
dominated by amphipod crustaceans (Baythporeia elegans and Hippomedon 
denticulatus), the sea urchins Echinocyamus pusillus, the bivalve mollusc Abra 
nitida and the polychaete worm Nephtys cirrosa, together constituting the biotope 
circalittoral fine sand (SS.SSa.CFiSa) 

9.6.9 Beyond the 19 m water depth (WD) contour the epibenthic community also included 
hydroid and bryozoan turf comprising species such as; Hydrallmania falcata, 
Tubularia indivisa and Flustra foliacea, together with the cup coral Caryophyllia 
smithii, hermit crabs and barnacles.  Sparse patches of foliose red algae were also 
recorded. 

9.6.10 Seabed depth increased to around 100 m at the approximate midpoint of the route 
(sampling point ENV 002) where the biotope circalittoral mixed sediment 
(SS.SMX.CMx) was recorded overlaying circalittoral fine sands (SS.SSA.CFiSa).  
Circalittoral mixed sediments are characterised by a wide range of infaunal 
polychaetes, bivalves, echinoderms and burrowing anemones.   The presence of 
hard substrata such as shells and stones on the surface provides habitat for 
epifaunal species, particularly hydroids such as Nemertesia spp and Hydrallmania 
falcata, both of which were recorded by the benthic survey. 

9.6.11 At sampling point ENV 25, approximately 3 km from the Orkney landfall, the water 
depth was around 68 m.  Here the substrate was characterised as circalittoral 
coarse sediment (SS.SCS.CCS) characterised by polychaetes and bivalves.  Sparse 

                                                
15

 Benthic Solutions Limited (2012). Environmental baseline survey: Proposed Orkney-Caithness 132kV Connection Marine 

Environmental Survey. REPORT REF: 11.0679 (BSL 1226). VOLUME 3: BIOLOGICAL REPORT. Revision 1 

16 Moore, C.G. (2010). Preliminary assessment of the conservation importance of benthic species and habitats off the west 

coast of Orkney and in the Pentland Firth in relation to the development of renewable energy schemes.  Scottish Natural 

Heritage Commissioned Report No. 352. 
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low-lying hydroid turfs with encrusting bryozoan were also present.  Mobile epifauna 
observed included the sea urchin Echinus esculentus, the common starfish Asterias 
rubens, the cushion star Porania pulvillus and the sun-star Crossaster papposus. 

9.6.12 Macrofaunal analysis of benthic samples indicated that the most common taxa 
recorded across the whole cable route included; species of annelid (segmented 
worms) (50.4%), crustaceans (24.8%) and molluscs (17%).  Echinoderms, cnidarian 
and other fauna were recorded in small numbers.  Analysis of grab samples showed 
distinct species groupings depending on the specific habitat type.  Annelids and 
crustaceans were the most frequently occurring species being recorded in the vast 
majority of samples.  

9.6.13 Species richness and abundance showed a significant correlation with sediment 
particle size and water depth, with species’ abundance and richness increasing in 
deeper waters.  Appendix 9.1 provides percentages of dominant species.  All values 

have been taken from the 2012 benthic survey report
17

 and have been rounded to 

the nearest integer number. 

Caithness and Orkney Landfall Points 

9.6.14 Biotope complexes at the Caithness inshore area and both landfall options were 
characterised by Laminaria hyperborea forests with a sparse coverage of foliose red 
algae crusts on moderately exposed infralittoral rock (IR.MIR.KR.L.hyp). 

9.6.15 From the ecology survey report
18

, the faunal community is dominated by common 

starfish Aserias rubens, sea urchin Echinus esculentus and the colonial sea squirt 
Ascidiacea sp.  Also present were bryozoan/hydroid turfs. 

9.6.16 Faunal turves dominated by Alcyonium digitatum and Flustra foliacea were noted at 
sampling points ENV008, ENV009 and ENV010 at the more eastern Caithness 
landfall.  Sea urchins and encrusting bryozoan barnacles were also recorded. 

9.6.17 Macrofaunal analysis of sample points at the Caithness landfall (CON02 and CON 
03, ENV, 005, 011 and 012) indicated that Annelida dominate the inshore area.  
Moving into deeper offshore waters, Annelids were still the dominant species 
accounting for approximately 50% of species samples at each point but an 
increased diversity is apparent with higher numbers of crustacean, mollusc and 
echinoderm species.   

9.6.18 Significant faunal turves were recorded in the inshore area at the eastern Caithness 
landfall dominated by Alcyonium disitatum and Flustra foliacea.  Also present were 
encrusting bryozoa, algal crusts, barnacles and Pomatoceros sp. 

9.6.19 The epibenthic species identified during the survey included Hydroid and Bryozoan 
turf (including Hydrallmania falcata, Tubularia indivisa as well as Flustra foliacea), 
the cup coral Caryophyllia smithii, the hermit crab (Paguridae), Spirobranchus tubes 
and barnacles, and very sparse foliose red algae.   

                                                
17

 Scottish and Southern Energy (2012). Environmental Baseline.  Proposed Orkney-Caithness 132kV Connection Marine 

Environmental Survey.  Report Ref: 11.0679 (BSL 1226).  Volume 3: Biological Report.  

18 Scottish and Southern Energy (2012a). Environmental Baseline .  Proposed Orkney-Caithness 132kV Connection Marine 

Environmental Survey.  Report Ref: 11.0679 (BSL 1226).  Volume 3: Biological Report.  
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9.6.20 Near the Orkney landfall, Crustacea and Mollusca were dominant, though similar 
abundances of Annelida, Crustacea and Mollusca were recorded at the inshore 
sampling station CON 011.  

9.6.21 The benthic survey considered the Orkney and Caithness landfall options to have a 
very similar biotope and classified the Orkney landfall as IR.MIR.KR.Lhyp. 

Subtidal Habitats of Ecological Importance 

9.6.22 Several of the biotopes recorded during the benthic baseline survey hold ecological 
importance. Specifically, subtidal sand and gravel habitats (SS.SCS.CCS) 
(circalittoral coarse sediment) and SS.SSa.CFiSa (circalittoral fine sand), fall within 

the UK BAP habitat “subtidal sands and gravel” (JNCC, 2012
19

).  These habitats are 

ecologically important as they provide nursery grounds for juvenile commercial fish 

species, including flatfish, bass, skates, rays and sharks (UK BAP, 2008
20

). Very 

coarse sediment benthic habitats can also fall under the definition of geogenic ‘reef’ 
habitat defined by the EC Habitats Directive (92/43/EEC). Similarly, the biotopes, 
CR.MCR.EcCr.FaAlCr (Faunal and algal crusts on exposed to moderately-wave-
exposed circalittoral rock) and its variant CR.MCR.EcCr.FaAlCrFlu (Flustra foliacea 
on slightly scoured circalittoral rock) fall within Annex 1 Habitat Type reefs (JNCC, 

2012
21

).  Various interpretations of geogenic or stony reef currently exist, although 

consensus on common physical and biological criteria has yet to be reached (e.g. 

Johnston et al., 2002
22

; Irving, 2009
23

; Limpenny et al., 2010
24

; Houghton et al., 

2011
25

).   

9.6.23 Results of the benthic survey
26

 indicate that potential geogenic reef habitats, 

associated with areas of diamicton, occur along the Proposed Development, based 
on data from the grab sampling, seabed video and acoustic dataset. However, apart 
from a mention of the sparseness of fauna on these areas of diamicton, no other 
details are provided in relation to the current assessment criteria (i.e. composition, 
elevation, extent and associated biota) that need to be fully satisfied before a habitat 
can be defined a reef (i.e. high resemblance of the habitat to geogenic reef) as 

outlined in Irving (2009
27

).   

                                                
19

 JNCC (2012b) UK Marine SPAs [online].  Available from:  http://jncc.defra.gov.uk/page-1414. Accessed Dec 2012. 

20 http://jncc.defra.gov.uk/page-5717 [accessed October 2012]. 

21 As per footnote 19 

22 Johnston, C.M., Turnbull, C.G. and Tasker, M.L. (2002). Natura 2000 in UK Offshore Waters: Advice to support the 

implementation of the EC Habitats and Birds Directives in UK offshore waters [online]. JNCC Report No. 325, Joint Nature 

Conservation Committee, Peterborough. 

23 Irving, R. (2009). The identification of the main characteristics of stony reef habitats under the Habitats Directive. Summary 
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Priority Marine Features and Benthic Species of Conservation Importance 

9.6.24 Offshore subtidal sands and gravel (e.g. SS.SSa.CFiSa) are identified as Priority 

Marine Features in Scottish offshore waters (JNCC, 2012
28

).  Subtidal sands and 

gravel beds can be important nursery grounds for juvenile commercial species such 
as flatfishes and bass.  Offshore, sand and gravel habitats support internationally 
important fish and shellfish fisheries. 

Future Baseline 

9.6.25 The majority of the cable route consists of circalittoral sands, infralittoral sands, 
infralittoral bedrock and areas of circalittoral coarse sand, rock and boulders with 
bedrock present near the landfall points.  The JNCC considers such habitats to be 

generally stable and characterised by robust polychaete and bivalve species
29

. 

9.6.26 The extent of bedrock habitat is unlikely to change over the long term as a result of 

natural or anthropogenic activities (JNCC, 2004
30

). 

9.6.27 Climate change and the resultant temperature changes are likely to have a 
significant effect on the biotopes and species present in the study area both in terms 
of changing local conditions such as temperature resulting in effects to ecological 
patterns but also by enabling the advance of non-indigenous species to colonise an 

area (Occhipinti-Ambrogi, 2007
31

).  Scotland’s Marine Atlas (Baxter, 2011
32

) notes 

that recreational boating and commercial shipping have already led to the 
introduction of non-native species to Scottish waters.  The Atlas also notes, climate 
change has the potential to result in increased stratification of surface waters 
resulting in offshore algal blooms, which have been linked to mortalities in benthic 
communities. 

9.6.28 Offshore subtidal sand and gravel habitat can be vulnerable to physical disturbance 
which has the potential to influence or alter tidal flows and cause sediment 
deposition or removal. 

9.7 Potential Effects  

9.7.1 Both direct and indirect effects are considered in this appraisal.   

9.7.2 Direct effects are those considered to arise as a consequence of (either) the cable 
installation process or the presence of the cable on the seabed.  Indirect effects 
occur as a consequence of a direct effect and may be experienced spatially and 
temporally away from the source.  These effects acknowledge the wider ecosystem 
and trophic interactions between associated habitats and include:  
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 Changes in hydrodynamics and nutrient transport (e.g. rock placement which 

may cause a physical barrier, however small, has the potential to affect water 

flow and this may be critical to marine organisms since it influences larval 

recruitment, sedimentation rates, the availability of food and oxygen and the 

removal of waste); and  

 Introduction of artificial substrate and alien species (e.g. increase of habitat 

heterogeneity and biodiversity of sessile organisms and potential to provide 

entry points and stepping-stones for alien rocky shore species brought in as 

larvae by ballast water, or indigenous species not naturally resident in the area, 

but facilitated by the presence of artificial substrate). 

9.7.3 As HDD is confirmed as the construction method at the landfall area, the intertidal 
zone is not taken forward to the appraisal.  Effects that can potentially be considered 
significant are discussed below.  The full appraisal of the effects is provided in 
section 9.8, which takes into account the mitigation measures. 

Potential Effects During Installation 

Seabed Disturbance Resulting in Changes to Benthic Habitat 

9.7.4 Habitat loss and disturbance can have implications on benthic communities as the 
change in nature of the seabed can cause the displacement of reproductive faunal 
and floral populations and prey/ food items. Seabed disturbances may be caused by 
cable burial and, if applicable, by vessel anchoring, described below. 

 Cable plough: The level to which the seabed is disturbed is primarily related to 

the nature of the ground and to a lesser extent to the type of tool selected.  

Results of the benthic survey indicate that the seabed sediment comprises 

mainly of sand, ranging in particle size from fine to very coarse, with small 

localised areas of pebbles. In this sediment type cable installation by ploughing 

is likely.  This method of displacing the sediment into which the cable is lowered 

ensures that sediment disturbance is kept to a minimum.  In addition, ploughing 

allows the sediment to infill rapidly following disturbance enabling habitat 

recovery to occur quickly (BERR, 2008
33

). 

 Jetting: Jetting causes fluidisation of the sediment through a combination of 

water flow and pressure, creating a trench where to lower the cable.  Similarly to 

ploughing, jetting, will cause increase in suspended sediment concentration 

(SSC), the extent of which is dependent on the current velocity and the particle 

size.  However, if the jetting system only fluidises the soil to allow the cable to 

be lowered in it, as it is the case in cohesion-less sediments, the impact will 

most likely be negligible, since there will be minimal sediment displacement.  In 

more compact sediments, most of the soil needs to be broken into smaller 

lumps before being fluidised.  These lumps of sediment are heavy enough to 

ensure they are re-deposited in close proximity to the trench, even in strong 

currents.  Consequently, the extent of the impact would be very limited and 

localised to areas adjacent to the trench (BERR, 2008). 
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 Vessel anchoring: For the purposes of this appraisal it has been assumed that 

cable burial will involve the use of a barge equipped with handling burial 

equipment as well as a number of heavy tow winches capable of deploying a six 

or eight anchor system to provide stability during cable burial operations.  If the 

vessel will maintain station using anchoring, an auxiliary anchor vessel may be 

required.  The frequency of change of anchor positions will depend on factors 

such as water depth, tow forces, size of the barge, etc.  Results of cable burial 

projects undertaken to date, indicate that a cable burial length of between 100 m 

and 200 m can be achieved on a single set of anchor deployments before 

repositioning is needed (BERR, 2008
34

).   

9.7.5 Overall, the temporally and spatially restricted nature of the cable installation 
activities means that the potential effects on the benthic communities are likely to be 
highly localised and temporary in nature. 

Increase in Suspended Sediment Concentration Caused by Seabed Disturbance 

9.7.6 An increase in SSC above natural background conditions (range of 1 to 10 mg/l, see 
chapter 6), resulting from cabling activities can have a number of effects on the 
benthic habitats adjacent to the cable route.  Changes to suspended sediment 
concentration and associated turbidity may have implications for filter feeders and 
visual predators, subsequent; and sediment settlement and siltation can smother 
benthic communities leading to potential implications for survival and reproductive 
success. 

Potential Effects During Operation 

Changes in Ambient Electromagnetic Fields (EMFs) Due to Induced Magnetic Fields from 

the Cable 

9.7.7 Studies on the effects of EMFs on benthic invertebrate fauna are limited and those 
that are available indicate that geomagnetic orientation occurs in molluscs (e.g. 

nudibranchs (Cain et al., 2005
35

), chitons and crustaceans (sandhoppers) (Bochet 

and Zettler, 2006 Bochert, R. and Zettler, M.L. (2006). Effects of Electromagnetic 
Fields on Marine Organisms.  Chapter 14. In:  Offshore Wind Energy -Research on 
Environmental Impacts. Koller J., Köppel J. and Wolfang P., Springer, Germany. 
Bochert, R. and Zettler, M.L. (2006). Effects of Electromagnetic Fields on Marine 
Organisms.  Chapter 14. In:  Offshore Wind Energy -Research on Environmental 

Impacts. Koller J., Köppel J. and Wolfang P., Springer, Germany.
36

).  This effect is 

considered to be direct and permanent lasting throughout the lifetime of the cable. 

Change in Ambient Sea Temperature Due to Heat Losses from the Cable 

9.7.8 The heat dissipation due to transmission losses for Alternating Current (AC) cables 
may result in temperature rise of the surrounding sediment.  Theoretical calculations 
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of the temperature effects of operational buried cables currently reported in the 
literature predict a temperature rise of the surrounding sediment high enough to be 

detected against natural fluctuations (OSPAR, 2009
37

), However, the burial of AC 

cables to at least 1 m is considered to be a sufficient measure to avoid a 
temperature increase of more than 2°C at 20 cm sediment depth (OSPAR, 200836). 
(see paragraph 7.7.8 for further details). 

Introduction of New Habitat (Rock Armour/Cable Protection) 

9.7.9 The introduction of man-made structures, such as those used in rock armour of 
subsea cables may lead to localised increases in seabed heterogeneity and 
associated biological diversity at least in the short-term.  The degree of changes in 
biological diversity is dependent on the nature of the substrate, i.e. it will be higher in 
areas dominated by soft sediment seabed than areas hosting hard substrata.  
Studies to date undertaken on the effects of subsea cables on the resident benthic 
biota, indicate that subsea cables may provide suitable substrate for the attachment 
of sessile epifauna, such as anemones, which would otherwise be absent in areas of 

soft sediment (Carter et al., 2009
38

).  Studies undertaken on an artificial reef in the 

North Sea, indicated that the structure had produced a local enhancement of some 
species, such as the cod and European lobster populations, and provided suitable 
habitat for some large invertebrates (e.g. the sea urchins Echinus esculentus, 

starfish Asterias rubens and encrusting bryozoans) (Irving, 1997
39

).  This is 

considered to be a direct effect as there is a direct pathway to the receptor, and 
would be permanent (for the lifetime of the cable) unless removed. The level of 
impact resulting from this effect is both adverse (loss of habitat underneath the rock 
armour) and beneficial in terms of alternative habitats created, with greater diversity 
and biomass in the food web, although, the extent to which the overall biodiversity 
may be affected in the longer term (more than 10 years) is currently difficult to 
estimate.  If the rock armour is placed over rocky habitat, the medium to long-term 
impact would be neutral, but over any other substrate could be both beneficial (new 
habitat) and negative (loss of natural habitat), so it should be viewed, on balance, as 
neutral.  

Introduction of a Pathway for Alien Species by the Potential Placement of Cable Protection 

9.7.10 The introduction of man-made structures, such as those used for subsea cable 
protection, may act as a stepping stone for alien species brought in as larvae by 

ballast waters (Wilhelmsson et al., 2010
40

).  The introduction of non-native species 

may impair the ecosystem equilibrium as artificial structures are reported to be more 
suitable for non-native species than natural hard substrate (Wilhelmsson et al., 
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2010
41

).  However, no specific information is available to suggest that hard substrate 

associated with cable protection will provide uniquely beneficial opportunities not 
currently available to alien species to assist their invasion in UK waters (Linley et al., 

2007
42

).  This is considered to be an indirect effect as it would effect the receptor as 

a consequence of another effect. It is also considered to be permanent as it would 
continue to occur unless otherwise addressed. 

Changes in Hydrodynamics and Nutrient Transport due to the Potential Placement of Cable 

Protection 

9.7.11 Burial of the subsea cable into the sediment means that no hydrodynamic changes 
will occur in the area. In areas where the sediment is unsuitable for cable burial or 
cable crossings are required, it will be protected by means of rock placement or 
concrete mattresses designed to protect the cable and other sea users. 

9.8 Mitigation  

Mitigation by Design  

9.8.1 The Proposed Development will conform to industry standard and as such will be 
sheathed to minimise EMF emissions.  Where seabed conditions allow, the cable 
will be buried to a depth of up to 1 m which will offer additional shielding of both EMF 
and heating effects.   

9.8.2 Employing HDD at the landfall locations removes any risk of intertidal effects.  
Furthermore, the use of trenching rather than rock armour placement will minimise 
the introduction of manmade habitat. 

Mitigation During Installation  

9.8.3 Although no significant effect from habitat disturbance is predicted to occur on 
habitats and biotopes, it is considered good practice to minimise the extent of any 
unnecessary habitat disturbance where possible.  Therefore, during the installation 
of subsea cables the following best practice will be adhered to: 

 Any material displaced as a result of cable burial activities should, where 

techniques permit, be back filled in order to promote recovery.  This also 

reduces the potential for re-mobilisation of sediments and consequent increase 

in SSC and enables recovery of benthic organisms to occur within a much 

quicker time-scale.  
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 Disturbance due to anchors can be further reduced by using tenders to lift the 

anchors rather than dragging them across the seabed (BERR, 2008
43

).  No 

Annex I Habitat was recorded during the baseline benthic survey, however, the 

presence of diamicton areas suggest that cobble reef habitats may be present 

along the cable route.   

Mitigation During Operation 

9.8.4 The potential ecological effects associated with the operational phase other than in 
respect of heating and EMF, are likely to be minimal as the cable is anticipated to be 
buried to 1 m. Limited physical disturbance may occur during maintenance, but this 
is predicted to be limited in space and time and is not considered to pose risks to the 
benthic habitats. 

Mitigation for Heating Effects  

9.8.5 Mitigation measures to minimise the potential heat generated by operating subsea 
cables, include an appropriate trenching depth (at least 1 m) to limit the rise in 
sediment temperature.  This will prevent macrozoobenthic fauna from direct harm as 
well as limit physical changes that may impair the ecological functioning of benthic 
communities. 

Mitigation for Electromagnetic Fields  

9.8.6 The burial of cables will not dampen the effects of EMF on sensitive species (Gill et 

al., 2009
44

), however, it provides additional distance between the cable and the 

receptors (Gill et al., 2005
45

). 

9.9 Appraisal of Nature of Residual Effects 

Residual Installation Effects  

Seabed Disturbance Resulting in Changes to Benthic Habitat 

9.9.1 The degree of effect of habitat disturbance is dependent on several factors 
including: nature of seabed sediment where the cable is to be laid; nature of the 
assemblage of species within the footprint of the works and sensitivity; and 
importance and ability to recover of the species/ communities.  Appraisal of 
sensitivity is based on species mobility (e.g. ability to bury to avoid damage and 
repopulate from the immediate vicinity following cessation of disturbance) as well as 
recruitment potential associated with the high fecundity and reproductive strategies 
of the species present.  Reproductive traits that benefit recovery include short time 
to reach sexual maturity (e.g. venerid bivalves typical of SS.SCS.CCS and some 
polychaete worms typical of SS.SSa), annual breeding and multiple recruitment 
phases.  The biotopes recorded along the Proposed Development have high 
tolerance to habitat disturbance and potential for rapid recovery following cessation 
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of disturbance. This is despite a possible immediate and localised decline in species 
richness due to mortality of permanently attached species (such as those found in 
the biotopes CR.MCR.EcCr and IR.MIR.KR) and species predated upon during 
displacement.  

9.9.2 Although the cable corridor is long (70 km), habitat disturbance is temporary and 
likely to be restricted to a few metres either side of the cable trench (e.g. to allow for 
anchor array to stabilise the cable laying vessel) and not simultaneously along the 
whole cable length.  Therefore, the footprint of temporary habitat disturbance is 

predicted to be minimal (BERR
46

). 

9.9.3 The vulnerability of the benthic communities to habitat disturbance along the 
Proposed Development is assessed to be negligible as most species are tolerant to 
this form of disturbance whilst others can easily adapt through physiological 
changes and are likely to recover quickly.  The benthic baseline study identified 
diamicton areas that could be potential Annex I cobble reefs, along the cable route, 
however, these supported limited faunal assemblages.  This, coupled with the 
extensive coverage of this habitat outside the cable corridor, means that this habitat 
is unlikely to be vulnerable to potential effects of habitat disturbance; the high rate of 
recoverability will allow quick recovery following cessation of disturbance.  The effect 
of export cable installation on benthic habitats and communities is, therefore, judged 
to be not significant. 

Increase in Suspended Sediment Concentration Caused by Seabed Disturbance 

9.9.4 The extent of the effect will be dependent on the type of sediment, the hydrodynamic 
conditions, the existing suspended sediment concentrations and the sensitivity of the 
species affected, in addition to the type of installation methods.  Tidal currents will 
transport suspended sediment away from the source point.  The time the sediment 
will remain in suspension is largely determined by the particle size, with coarse 
sediments (sand and gravels) re-depositing on the seabed relatively quickly and 
finer sediments (silts, clays and chalk particles) remaining in suspension for a 
greater length of time. Tidal excursions within the study area extend up to 12 km 
during spring tide and 6 km during neap tide (tidal diamond G and F). Results of 
benthic survey indicate that sediments within the Proposed Development comprise 
mainly of medium to fine sands with isolated areas of coarser sediments (very 
coarse sand and pebbles.  Particle Size Distribution (PSD) analysis showed these 
sediments to contain very little mud.  These data, although indicative, suggest that 
sediment dispersion is likely to be localised (e.g. up to 400 m for fine sand, 70m for 
medium sand and 30 m for very coarse sand).  Sub-cropping to out-cropping glacial 
tills also occur along the cable route.  These comprise of a mixture of stiff clays, silt, 
sand and gravel often beneath a sand veneer (see chapter 6: Seabed Sediments 
and Bedforms).  The physical disturbance of these areas by e.g. ploughing or jetting 
would release fine sediments in the water column.  Given the strong current 
velocities in the Pentland Firth, these fine sediments are likely to settle as a very thin 
layer over of a much larger distance (greater than 8 km). An increase in suspended 
sediment concentration and subsequent sedimentation would have different effects 
depending on the nature of the species affected. Passive suspension feeders (e.g. 
echinoderms and tube anemones within the SS.SMx.CMx) are likely to favour an 
increase in sedimentation as this can often lead to the introduction of organic 
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materials from a greater proportion of fine sediments in the substrate.  Burrowing 
infauna are unlikely to be affected by an increase in suspended sediment and 
subsequent smothering as most animals will be able to re-burrow or move up 
through the sediment within hours or days (at the MarLIN benchmark of 5 cm of 
sediment).  Species that are most likely to be affected by an increase in suspended 
sediment and subsequent settlement are the shallow burrowing venerids (e.g. those 
within the SS.SCS.CCS).  These active suspension feeders, trap food particles on 
their gill filaments, which may be clogged as a result of increased suspended 
sediment unless the animal is able to self-clean, though this entails additional 
energetic cost.   

9.9.5 Smothering will result in temporary cessation of feeding and respiration and the 
consequent energetic cost may impair growth and reproduction but is unlikely to 
cause mortality.  The effect on growth and reproduction is short-term and 
recoverability should occur rapidly following cessation of disturbance.  The sessile 
epifauna (e.g. hydroids and bryozoans within the biotope CR.MCR.EcCr and 
IR.MIR.KR) are likely to be the most susceptible organisms to the increase of 
suspended sediment concentration and subsequent settlement, which, at the 
MarLIN benchmark (i.e. constant increase of 100mg/l of suspended sediments over 
a month period) may cause individual mortality leading to temporary and localised 
decline of species richness within the biotope. 

9.9.6 Overall, the increase in SSC associated with cabling activities will be limited in 
space (to the cable section being dug at the time) and time (during cable 
installation); the biotopes recorded along the cable route have high tolerance to 
increased SSC and are likely to recover quickly following cessation of disturbance. 
The potential effect of increased SSC and smothering associated with export cable 
installation is assessed to be not significant. 

Residual Operational Effects 

Changes to Ambient Electromagnetic Fields (EMFs) due to Induced Magnetic Fields from 

the Cable 

9.9.7 The survival and physiology of selected species of prawns, crabs, starfish, marine 
worms and blue mussels, have been studied in relation to EMF levels corresponding 
to the intensity on the surface of ordinary submarine direct current (DC) cables in the 
Baltic Sea.  Results showed no significant effects for any of the species under 

consideration after 3 months of exposure (Bochert and Zettler, 2004
47

).  In addition, 

a visual survey of benthic communities on wind power cables and the peripheral 

areas, showed no differences in assemblage structure (Wilhelmsson et al., 2010
48

).  

9.9.8 As the available information on the effects of EMF associated with subsea cables is 
limited, much uncertainty exists in relation to their potential effects to marine benthic 
invertebrates.  However, as these effects are usually localised around the cable they 
would be less apparent as the cable will be buried or covered.  The effect on the 
surrounding invertebrate benthic species is likely to be extremely small and the 
potential effect is assessed to be not significant.  

                                                
47

 Bochert R and Zettler ML (2004).  Long-term exposure of several marine benthic animals to static magnetic fields. 

Bioelectromagnetics 25:498-502 

48
 Wilhelmsson, D., Malm. T. & Öhman, M. (2006). The Influence of offshore wind power on demersal fish. ICES Journal of 

Marine Science 63: 775-784. 



Scottish Hydro Electric Transmission plc 
Orkney - Caithness 220 kV Link:  
Marine Environmental Appraisal  
 

LT000017 9-17 
Chapter 9:  

Marine Benthic Ecology 

 

Changes in Ambient Sea Temperature due to Heat Losses from the Cable 

9.9.9 Changes in ambient near-bed temperature may have implications for benthic 
communities and reproductive success.  The spatial extent of the cable is limited, 
and potential increase in seabed temperature associated with heating from the 
operating cable is likely to be small, therefore the effect on benthic communities is 
considered to be not significant.  However, there is limited information or field 
studies into the effects of heating from cables on benthic organisms and this 
conclusion is based on professional judgement. 

Introduction of New Habitat (Rock Dumping/Cable Protection) 

9.9.10 Results of the benthic baseline survey indicate the presence of hard substrate 
supporting established epibenthic assemblages, e.g. those associated with the 
biotopes SS.SCS.CCS and CR.MCR.EcCr.  Consequently the addition of cable 
protection is unlikely to cause any significant changes in the local biological 
diversity.  The degree to which the epibenthic fauna may increase will depend on the 
area of new hard substrate available.  The latter will be limited to sections of the 
cable that cannot be buried, therefore the potential effect of new hard substrate on 
the benthic communities is considered to be not significant. 

Introduction of a Pathway for Alien Species by Placement of Cable Protection 

9.9.11 The likelihood of non-native species establishing themselves and becoming the 
dominant species on subsea cable protection is reduced in areas which already 
support natural and man-made hard substrata which are already likely to support 
established epibenthic communities.  The potential for the hard substrate associated 
with cable protection to act as a stepping stone for alien species is considered to be 
not significant. 

Changes in Hydrodynamics and Nutrient Transport due to the Potential Placement of Cable 

Protection 

9.9.12 It is anticipated that areas requiring cable protection (such as rock placement or 
mattressing) will be limited in space, and although they may subtly effect the local 
hydrodynamic conditions, by concentrating shell hash and drift algae near the cable,  
they are unlikely to cause alteration to the existing hydrodynamic regime 
significantly.  The effects are therefore considered not significant.   

9.9.13 Changes in hydrodynamic conditions, mainly associated with cable protection, are 
considered to be not significant due to the small footprint; therefore any localised 
changes would be undetectable from existing conditions.  

9.9.14 Table 9.3 summarises the residual environmental effects. 
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Table 9.3 Residual Environmental Effects 

Residual Effect Type of Effect (Direct/ 
Indirect/ Secondary) 

Duration of Effect 
(Temporary/ 
Permanent)  

Nature of Effect 
(Adverse/ Beneficial) 

Installation  

Seabed disturbance 

resulting in changes to 

benthic habitat. 

Direct Temporary Adverse  

Not significant 

Increase in suspended 

sediment concentration 

(SSC) caused by 

seabed disturbance. 

Direct Temporary Adverse  

Not significant 

Operation 

Changes to ambient 

electromagnetic fields 

(EMFs) due to induced 

magnetic fields from 

the cable. 

Direct Permanent Adverse 

Not significant 

Change in ambient sea 

temperature due to 

heat losses from the 

cable. 

Direct Permanent Adverse 

Not significant 

Introduction of new 

habitat (rock 

placement/cable 

protection). 

Direct Permanent Adverse 

Not significant 

Introduction of a 

pathway for alien 

species by placement 

of cable protection. 

Indirect Permanent Adverse 

Not significant 

Changes in 

hydrodynamics and 

nutrient transport due 

to the potential 

placement of cable 

protection. 

Indirect Permanent Adverse 

Not significant 
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9.10 Summary  

9.10.1 Conclusions are summarised in Table 9.4. 

 

Table 9.4: Summary of Potential Effects of the proposed development, Mitigation and 
Residual Effects 

Likely Significant 
Effect 

Mitigation Proposed Means of 
Implementation 

Outcome/Residual 
Effect 

Installation 

Seabed disturbance 

resulting in changes to 

benthic habitat. 

Back-filling of displaced 

material. 

During installation Not significant 

Increase in suspended 

sediment concentration 

caused by seabed 

disturbance. 

None None Not significant 

Operation 

Changes to ambient 

electromagnetic fields 

(EMFs) due to induced 

magnetic fields from 

the cable. 

Burial of the cable 

where possible, or 

placement of cable 

protection. 

By design Not significant 

Change in ambient sea 

temperature due to 

heat losses from the 

cable. 

Burial of the cable 

where possible, or 

placement of cable 

protection. 

By design Not significant 

Introduction of new 

habitat (rock 

placement/cable 

protection). 

Burial of the cable 

where possible. 

By design Not significant 

Introduction of a 

pathway for alien 

species by placement 

of cable protection. 

Burial of the cable 

where possible. 

By design Not significant 

Changes in 

hydrodynamics and 

nutrient transport due 

to the potential 

placement of cable 

protection. 

Burial of the cable 

where possible. 

By design Not significant 
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10 MARINE MAMMALS AND OTTERS 

10.1 Introduction  

10.1.1 This chapter describes the presence of marine mammals within the vicinity of the 
Proposed Development and provides an appraisal of the potential temporary and 
permanent effects on marine mammals, including direct and indirect pathways 
arising from the installation (construction) and operation of the Proposed 
Development.  

10.1.2 The appraisal has been carried out following the principles of environmental impact 
assessment (EIA) methodology considering the magnitude of change combined 
with the sensitivity of the specific receptor, based on professional judgement (for 
further details refer to Chapter 2: Environmental Appraisal Process and 
Methodology). Where effects are found, mitigation measures are identified to 
reduce or offset effects. The receptors are considered to be seal and cetacean 
species and the European otter.  

10.2 Legislation and Policy Context  

10.2.1 The European otter (Lutra lutra) and all species of cetacean are listed in Annex IV 
of the European Commission (EC) Habitats Directive (92/43/EEC). The Habitats 
Directive prohibits the keeping, sale or exchange, deliberate capture, killing or 
disturbance of the species listed.  Annex II of the Habitats Directive also lists 
harbour porpoise (Phocoena phocoena), bottlenose dolphin (Tursiops truncates), 
grey seal (Halichoerus grypus) and harbour seal (Phoca vitulina): the conservation 
status of these species must be assessed, and Special Areas of Conservation 
(SACs) and Marine Protected Areas must be designated for their protection 
(Hammond et al., 20021).  

10.2.2 The Habitats Directive is implemented in Scotland and the UK by the Conservation 
(Natural Habitats, &c.) Regulations 1994 (as amended in Scotland) (the ‘Habitats 
Regulations’) and the Offshore Marine Conservation (Natural Habitats, &c.) 
Regulations 2007 (as amended in Scotland), which make it an offence to kill, injure, 
capture or disturb European protected species (EPS). 

10.2.3 ‘Explanatory guidance for species related activities’ and ‘Guidance notes for 
"Application for a licence for European protected species"’ have been produced by 

the Scottish Executive (2007
2
) and Scottish Government (2010

3
).  This guidance 

provides an interpretation of the Regulations mentioned above, and identifies all 
activities in the marine environment where the potential to commit a deliberate 
injury or disturbance offence exists. 

                                                
1
 Hammond, P.S., Gordon, J.C.D., Grellier, K., Hall, A.J., Northridge, S.P., D. Thompson  and J.Harwood (2002). Background 

information on marine mammals relevant to Strategic Environmental Assessments 2 and 3 Sea Mammal Research Unit, 

GattyMarine Laboratory University of St Andrews. 

2 Scottish Executive (2007) The Conservation (Natural Habitats, &c.) Amendment (Scotland) Regulations 2007 Explanatory 

guidance for species related activities. April 2007. 

3 Scottish Government (2010) Conservation (Natural Habitats &c.) Regulations 1994 (as amended) European protected 

species Guidance Notes for ‘Application for a licence for European protected species”. Rural and Environment Directorate, 

Version 3.2 April 2010. 

http://ec.europa.eu/environment/nature/legislation/habitatsdirective/index_en.htm
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10.2.4 If mitigation methods cannot prevent deliberate disturbance or injury to an EPS, the 
Scottish Government has the power to issue an EPS licence to allow the activity to 
go ahead, which would otherwise cause an offence under the Conservation of 
Habitats and Species Regulations 2010 and the Offshore Marine Conservation 
(Natural Habitats, &c.) Regulations 2007 (as amended in Scotland). SNH is the 
appropriate authority to consider licences for conservation, scientific, research and 
educational purposes. Licences should only be issued as a last resort, and require 
a 15 day consultation period with statutory conservation bodies. 

10.2.5 Under section 117 of the Marine (Scotland) Act 2010, it will also be an offence to 
harass seals at significant haul-out sites, once these have been designated. 
Preliminary work has been undertaken to identify these sites, making use of the 
Sea Mammal Research Unit (SMRU) database. Public consultation on the 
preliminary list of sites ended in June 2011. Haul-out sites have not yet been 
designated. 

10.2.6 A full list of legislation pertinent to marine mammals and otters is given in Table 
10.1.  Further information on legislation for all species and habitats of importance is 
given in Chapter 8: Conservation and Designated Sites. 

 

Table 10.1: Legislation Relating to Marine Mammals and Otters 

Legislation and Guidance  Species/group  

International 

European Council Directive 92/43/EEC on the 

Conservation of Natural Habitats and of Wild Fauna and 

Flora (Habitats Directive) (as amended)  

All cetaceans, grey and harbour seal. 

Convention on International Trade in Endangered Species 

of Wild Fauna and Flora (CITES) (as amended)  

All cetaceans. 

Convention on the Conservation of European Wildlife and 

Natural Habitats (Bern Convention)  

All cetaceans, grey and harbour seal. 

Convention on the Conservation of Migratory Species of 

Wild Animals (CMS or Bonn Convention)  

All cetaceans. 

Agreement on the Conservation of Small Cetaceans in the 

Baltic and North Seas (ASCOBANS) – amended in 2008 

to the Agreement on the Conservation of Small 

Cetaceans of the Baltic, North East Atlantic, Irish and 

North Seas  

All small cetaceans regularly occurring in 

the Baltic, North East Atlantic, Irish and 

North Seas. 

Convention for the Protection of the Marine Environment 

of the Northeast Atlantic (OSPAR Convention)  

Bowhead whale Balaena mysticetus , 

Northern right whale Eubalaena glacialis, 

blue whale Balaenoptera musculus, and 

harbour porpoise Phocoena phocoena. 

National 

Conservation (Natural Habitats, &c.) Regulations 1994 (as 

amended) (Habitats Regulations)  

All cetaceans, grey and harbour seal and 

otters. 

Marine (Scotland) Act 2010  All seals. 

Offshore Marine Conservation (Natural Habitats, &c.) 

Regulations 2007 (as amended) (Offshore Marine 

All cetaceans, grey and harbour seal. 
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Table 10.1: Legislation Relating to Marine Mammals and Otters 

Legislation and Guidance  Species/group  

Regulations)  

Nature Conservation (Scotland) Act 2004  All cetaceans. 

Wildlife and Countryside Act (WCA) 1981 (as amended)  All cetaceans and otters. 

Conservation of Seals Act 1970 Grey and harbour seal. 

10.3 Issues Identified During Consultation  

10.3.1 Prior to production of this environmental appraisal, a consultation report was 
produced and pre-scoping consultation was carried out with various agencies. 
Comments were sought from 61 statutory and non-statutory agencies, 14 of which 
replied. A total of two responses in relation to marine mammals were received and 
are given in Table 10.2 below. Comments were received from Marine Scotland in 
response to scoping of the marine survey in January 2012. 

 

Table 10.2: Issues Identified During Consultation 

Consultee Issue How/Where this is Addressed 

Scottish Natural 

Heritage (SNH) 

A number of species of cetaceans are known 

to occur in the waters through which the cable 

route runs. Existing survey data should be 

sufficient to inform the assessment of effects 

on these species.  

Existing survey data has been 

used to characterise the region, 

a summary of key data sources 

is provided in section 10.4. 

Royal Society for 

the Protection of 

Birds (RSPB) 

The potential for effects on seals associated 

with dynamically positioned (DP) vessels was 

identified for inclusion within the EA, with the 

consideration of mitigation measures at an 

early stage. 

The effects of vessels of seals 

are discussed in sections 10.6 

to 10.9. 

10.4 Appraisal Methodology  

The Study Area 

10.4.1 The study area is considered to be the Proposed Cable route plus a 500 m buffer, 
and the wider region is considered to be the inshore waters surrounding Orkney 
and the Caithness coasts. 

Baseline Characterisation  

10.4.2 A number of resources were used to gain knowledge of the area including: 

 JNCC standard Natura data forms; 

 Pentland Firth and Orkney Waters Marine Spatial Plan (MSP) Framework and 

Regional Locational Guidance (RLG) for Marine Renewable Energy; 
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 Atlas of Cetacean distribution in north-west European waters (Reid et al., 

20034); 

 Utilisation of space by grey and harbour seals in the Pentland Firth and Orkney 

waters (Sea Mammal Research Unit (SMRU), 20115);  

 Consultation on seal haul-out sites (Scottish Government, 20116);  

 Abundance and behaviour of cetaceans and basking sharks in the Pentland 

Firth and Orkney Waters (Evans et al., 20117); and 

 National survey of otter Lutra lutra distribution in Scotland 2003–04 (Strachan, 

2007
8
). 

10.4.3 The receptors considered in this chapter are seals, cetaceans and the European 
otter. The effects on basking sharks will be considered in Chapter 12: Fish and 
Shellfish Ecology.  Marine turtles have been scoped out of the appraisal as a 
receptor as they are infrequently recorded in the study area, with just seven live 
and dead sightings from 2001 to 2011, according to the TURTLE database as 
reported by Marine Environmental Monitoring (20129). 

10.5 Method of Appraisal  

10.5.1 As described in Chapter 2: Environmental Appraisal Process and Methodology, the 
significances of potential environmental effects arising from the installation or 
presence of the proposed development are assigned based on professional 
judgement.  Potential effects are considered both as solo events and also in 
combination with other potential effects with the outcome considered to be either 
significant or not significant. Those effects that are considered to be significant are 
then carried forward for further appraisal, with consideration of mitigation measures 
imposed. 

10.5.2 In terms of the potential effects on marine mammals, significance is attributed by 
professional judgement taking into account the geographical extent of the effect, 
the rarity or scarcity of the receptor, the potential duration of the effect and the 
likelihood of the particular effect occurring as predicted.   

10.5.3 At the time of appraisal, the project installation techniques had not been agreed.  
Where there was uncertainty of design or in technique, the worst case design 
parameters were analysed to give rise to the most significant effects. By virtue of 
this approach, a highly precautionary appraisal of all other scenarios of lesser 
significance has been undertaken.   

                                                
4
 Reid, J.B., Evans, P.G.H., and Northridge, S.P. (2003). Atlas of Cetacean distribution in north-west European waters, 76 

pages, colour photos, maps. Paperback, ISBN: 1 86107 550 2. 

5 SMRU (Sea Mammal Research Unit) Ltd (2011) Utilisation of space by grey and harbour seals in the Pentland Firth and 

Orkney waters. Scottish Natural Heritage Commissioned Report No. 441. 

6 Scottish Government (2011) Consultation on Seal Haul-out Sites. Produced for the Scottish Government by APS Group 

Scotland, DPPAS11542 (03/11). ISBN: 978-1-78045-169-5 (web only). 

7 Evans, P.G.H., Baines, M.E. and Coppock, J. (2011)   Abundance and behaviour of cetaceans and basking sharks in the 

Pentland Firth and Orkney Waters.  Report by Hebog Environmental Ltd & Sea Watch Foundation.  Scottish Natural Heritage 

Commissioned Report No.419. 

8 Strachan, (2007).  National survey of otter Lutra lutra distribution in Scotland 2003–04.  Scottish Natural Heritage 

Commissioned Report No. 211 (ROAME No. F03AC309) 

9 Marine Environmental Monitoring (2012) UK and Republic of Ireland Marine Turtle: annual reports [online] Available from: 

http://www.strandings.com/reports.html  Accessed 05 November 2012. 
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10.6 Baseline Conditions  

Current Baseline  

Marine Mammal Special Areas of Conservation (SACs) 

10.6.1 There are two marine SACs that are designated for the presence of marine 
mammals in Orkney, and none along the north coast of mainland Scotland (Figure 
10.1). Additionally, one SAC in the wider region lists otters as a qualifying feature 
(but not the primary reason for designation). This is a terrestrial designation: Loch 
of Isbister SAC, which is approximately 3.1 km northeast and inland of the 
proposed development, and comprises lakes, bogs and mires. 

10.6.2 Faray and Holm of Faray SAC supports the second-largest breeding colony of grey 
seal  Halichoerus grypus in the UK, contributing around 9% of annual UK pup 
production (JNCC, 2012a10). The shortest marine route to this SAC from the 
Proposed Development is approximately 37.5 km.  

10.6.3 Sanday SAC is in the northeast of Orkney, and supports the largest group 
of harbour (common) seal Phoca vitulina in Scotland (JNCC, 2012b11). The 
breeding groups, found in the intertidal areas, represent over 4% of the UK 
population (JNCC, 2012b). Important foraging habitats surround Sanday, with the 
population here being linked to a very large population throughout Orkney (JNCC, 
2012b). The shortest marine route to Sanday SAC from the Proposed Development 
is 51 km, around the islands of Rousay and Eday. 

10.6.4 Further offshore, is North Rona SAC. This is approximately 130 km west of the 
Proposed Development. It supports the third largest breeding colony of grey seal 
Halichoerus grypus in the UK, representing some 5% of annual UK pup production 
(JNCC, 2012c12). 

Presence of Seals 

10.6.5 Two species of seal are resident in Scottish waters; the grey seal and the harbour 
seal.  

 Grey Seal: The grey seal is the larger of the two species, and approximately 

39% of the world population is found in Great Britain and 90% of these breed in 

Scotland, predominantly in Hebrides and Orkney (JNCC, 200713). 

The preliminary list of seal haul-out sites, produced by Scottish Government for 

consultation, shows four potential grey seal haul-out sites on the north Scotland 

coast and 11 in Orkney (including two sites that are used by both grey and 

harbour seals) (Scottish Government, 2011) (Figure 10.1). These are more 

than 15 km from the proposed development. No breeding colonies have been 

                                                
10

 JNCC (2012a) Faray and Holm of Faray [online]. Available from: 

http://jncc.defra.gov.uk/protectedsites/sacselection/sac.asp?EUCode=UK0017096 Accessed 22 October 2012. 

11 JNCC (Joint Nature Conservation Committee) (2012b) Sanday [online]. Available from: 

http://jncc.defra.gov.uk/protectedsites/sacselection/sac.asp?EUCode=UK0030069. Accessed 22 October 2012. 

12 JNCC (Joint Nature Conservation Committee ) (2012c) North Rona [online]. Available from: 

http://jncc.defra.gov.uk/protectedsites/sacselection/sac.asp?EUCode=UK0012696. Accessed 22 October 2012. 

13 JNCC (Joint Nature Conservation Committee) (2007) Second Report by the UK under Article 17 on the implementation of 

the Habitats Directive from January 2001 to December 2006. Peterborough: JNCC.  
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identified on the west coast of Orkney or the north coast of Scotland, within 

approximately 25 km of the Caithness landing site (SMRU Ltd, 2011).  

Estimated use of the area west of Orkney by grey seals is moderate; however, 

the majority of marine use is considered to be to the south and east of the 

islands (Figure 10.2; Matthiopoulos et al., 200414). 

 Harbour Seal: Approximately 4% of the world’s population, and 80% of the 

UK’s population of harbour seals are found in Scotland (Baxter et al., 201115). 

Harbour seal populations in Orkney and the north coast of Scotland have 

declined by 68% between 1990 and 2011 (Special Committee on Seals 

(SCOS), 201116). The cause of declines in harbour seal numbers is unknown. 

10.6.6 The preliminary list of seal haul-out sites identifies two sites on the north coast of 
Scotland and 23 sites in Orkney (not including SACs, but including two sites also 
used by grey seals) (Scottish Government, 2011). All listed sites are more than 
40 km from the proposed development (Figure 10.1). Harbour seals tend not to 
aggregate when breeding and mothers with young pups are highly mobile 
(UKMMAS (UK Marine Monitoring and Assessment Strategy), 201017). However, 

they are less dispersed during their August annual moult (UKMMAS, 2010
18

). 

10.6.7 Estimated usage of the study area by harbour seals is low, with the majority of use 
being to the north and east of Orkney (Figure 10.2; ABPmer, 201119; Sharples et 
al., 200820). 

Presence of Cetaceans 

10.6.8 Since 1980, 19 cetacean species have been recorded in Pentland Firth and Orkney 
waters (17 of which were live sightings), which makes this area one of the richest 

places for cetaceans in the UK (Evans et al., 2011
21

). Six species regularly occur in 

the region, including:  

 Harbour porpoise (Phocoena phocoena); 

 Minke whale (Balaenoptera acutorostrata); 

 White-beaked dolphin (Lagenorhynchus albirostris); 

                                                
14

 Matthiopoulos, J., McConnell, B., Duck, C., and Fedack, M. (2004). Using satellite telemetry and aerial counts to estimate 

space use by grey seals around the British Isles. Journal of Applied Ecology, 41, 476-491. 

15 Baxter, J.M., Boyd, I.L., Cox, M., Cunningham, L., Holmes, P., Moffat, C.F. (Eds) (2008). Scotland's Seas: Towards 

Understanding their State. Fisheries Research Services, Aberdeen. pp. 174. 

16 SCOS (Special Committee on Seals) (2011). Scientific Advice on Matters Related to the Management of Seal Populations: 

2011. SCOS Main Advice 2011. 127pp. 

17 UKMMAS (UK Marine Monitoring and Assessment Strategy) (2010). Charting Progress 2: An assessment of the state of UK 

seas. Published by the Department for Environment Food and Rural Affairs. 

18 As per footnote 17. 

19 ABPmer (2011). Habitats Regulations Appraisal of Draft Plan for Offshore Wind Energy in Scottish Territorial Waters: 

Appropriate Assessment Information Review. Appendix E to: Habitats Regulations Appraisal of Draft Plan for Offshore Wind 

Energy in Scottish Territorial Waters: Appropriate Assessment Information Review. ISBN 978 1 78045 060 5. 

20 Sharples, R.J., Matthiopoulos, J. and Hammond, P.S. (2008). Distribution and movements of harbour seals around the coast 

of Britain: Outer Hebrides, Shetland, Orkney, the Moray Firth, St Andrews Bay, The Wash and the Thames. Report to Geotek. 

65pp. 

21 Evans, P.G.H, Baines, M.E. and Coppock, J. (2011) Abundance and behaviour of cetaceans and basking sharks in the 

Pentland Firth and Orkney Waters. Report by Hebog Environmental Ltd and Sea Watch Foundation. Scottish Natural Heritage 

Commissioned  Report No.419 
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 Risso’s dolphin (Grampus griseus); 

 Killer whale (Orcinus orca); and  

 Bottlenose dolphin (Tursiops truncates). 

10.6.9 The short-beaked common dolphin Delphinus delphis, Atlantic white-sided dolphin 
Lagenorhynchus acutus, long-finned pilot whale Globicephala melas and sperm 
whale Physeter macrocephalus are casual visitors to offshore waters.  A summary 
of cetacean sightings for Orkney waters and the Pentland Firth is provided in Table 
10.3, and shows that harbour porpoises make up 49.2% of all individuals observed 

(Evans et al., 2011
22

). 

 

Table 10.3: Summary of Cetacean Sightings in Orkney Waters and Pentland Firth 

(Source: Evans et al., 2011
23

) 

Species  No. Records  %  No. Individuals  %  

Harbour porpoise  3,332 50.4 16,822 49 .2 

Minke whale  800 12.1 1,319 3.9 

Killer whale  474 7.2 2,437 7.1 

White-beaked dolphin  416 6.3 2,722 8 

Risso's dolphin  361 5.5 1,569 4.6 

Bottlenose dolphin  146 2.2 637 1.9 

Short-beaked common 

dolphin  
98 1. 5 3,016 8.8 

Atlantic white-sided dolphin  138 2.1 559 1.6 

Long-finned pilot whale  109 1.6 2,193 6.4 

Sperm whale  47 0.7 283 0.8 

Humpback whale  14 <0.1 22 <0.1 

Fin whale  5 <0.1 5 <0.1 

Beluga  3 <0.1 3 <0.1 

Sei whale  2 <0.1 2 <0.1 

Striped dolphin  2 <0.1 2 <0.1 

Cuvier s beaked whale  1 <0.1 1 <0.1 

False killer whale  1 <0.1 125 0.4 

Unidentified dolphin species  448 6.8 1,837 5.4 

Unidentified cetacean 

species  
121 1.8 335 1 

                                                
22

 As per footnote  21. 

23
 As per footnote 21. 
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Table 10.3: Summary of Cetacean Sightings in Orkney Waters and Pentland Firth 

(Source: Evans et al., 2011
23

) 

Species  No. Records  %  No. Individuals  %  

Unidentified 

Lagenorhynchus sp.  
40 0.6 158 0.5 

Unidentified whale species  30 0.5 64 0.2 

Unidentified large whale 

species  
17 0.3 17 <0.1 

Patterned dolphin species  10 0.1 49 0.1 

TOTAL  6,635 100 34,177 100 

10.6.10 Summaries of the local distribution of common cetacean species are provided 
below. 

 Harbour porpoise: The harbour porpoise is the most common cetacean in 

Scottish waters and is present all year round (CRRU (Cetacean Research and 

Rescue Unit), 201224). In northern Scotland, numbers peak between July and 

August, particularly September (Evans et al., 2011
25

). Densities of harbour 

porpoise in the proposed development area have been estimated to be 

between 0.02 to 0.05 animals per hour (Figure 10.3; Reid et al., 2003
26

). In 

recent years, the diet of harbour porpoise in the wider region appears to be 

predominantly whiting and sandeel (Santos and Pierce, 200327). 

 Minke whale: The minke whale is the most common of the baleen whales 

around Scotland (SNH, 201228). The species has been recorded in the 

Pentland Firth between January and October with most sightings in June, July 

and August (Evans et al., 2011
29

). Densities along the proposed development 

have been estimated at <0.005 animals per hour, near the Caithness landing 

site (Reid et al., 2003
30

) although sightings on the west coast of Orkney 

mainland are fairly common (Evans et al., 2011
31

). Common prey species 

                                                
24

 CRRU (Cetacean Research and Rescue Unit) (2012) Harbour porpoise [online]. Available from: 

http://www.crru.org.uk/harbour_porpoise.asp Accessed 26 October 2012. 

25 Evans, P.G.H, Baines, M.E. and Coppock, J., 2011. Abundance and behaviour of cetaceans and basking sharks in the 

Pentland Firth and Orkney Waters. Report by Hebog Environmental Ltd and Sea Watch Foundation. Scottish Natural Heritage 

Commissioned  Report No.419 

26 Reid, J.B., Evans, P.G.H., and Northridge, S.P. (2003). Atlas of Cetacean distribution in north-west European waters, 76 

pages, colour photos, maps. Paperback, ISBN: 1 86107 550 2. 

27 Santos, M.B. and Pierce, G.J. (2003) The diet of harbour porpoise (Phocoena phocoena) in the eastern North Atlantic. 

Oceanography and Marine Biology: an Annual Review,  41, 355-390. 

28 SNH (Scottish Natural Heritage) (2012) Minke Whale, Balaenoptera acutorostrata [online] Available from: 

http://www.snh.gov.uk/about-scotlands-nature/species/mammals/marine-mammals/minke-whale/ Accessed 26 October 2012. 

29 Evans, P.G.H, Baines, M.E. and Coppock, J., 2011. Abundance and behaviour of cetaceans and basking sharks in the 

Pentland Firth and Orkney Waters. Report by Hebog Environmental Ltd and Sea Watch Foundation. Scottish Natural Heritage 

Commissioned  Report No.419 

30 As per footnote 26. 

31 As per footnote 29. 

http://www.snh.gov.uk/about-scotlands-nature/species/mammals/marine-mammals/minke-whale/
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include sandeel, sprat, herring, and mackerel (Olsen and Holst, 200132; Pierce 

et al., 200433). 

 White-beaked dolphin: Analysis of line transect surveys undertaken in July 

1994 by Hammond et al. (2002) showed the population estimate for the North 

Sea and Channel to be 7,856 white-beaked dolphins (95% confidence Iimit  

4,032 to 13,301). In recent years, the species appears to be exhibiting a shift 

northwards. Peak numbers in the region are seen between June and October, 

and there have been sightings of this species every month of the year, except 

January (Evans et al., 2011
34

). Densities of this species along the proposed 

development have been estimated at 0.5 animals per hour (Reid et al., 2003
35

; 

Figure 10.3). The Orkney and North Caithness region is used both for feeding 

and breeding; breeding takes place between May and August, but some 

breeding may also occur in September and October (Evans and Smeenk, 

200836). 

 Risso’s dolphin: The major populations of Risso’s dolphin in northern 

European waters occur in the Hebrides (Boran et al., 199937). In northern 

Scotland, sightings of the species are widely distributed from Strathy Point 

round to Lybster Point, including all of Orkney. The species has been recorded 

throughout the year, except December, peaking in May and September, and in 

particular June to August.  The Orkney and North Caithness region is used for 

feeding and possibly also for breeding (Evans et al., 2011
38

). 

 Killer whale: The killer whale has worldwide distribution, with higher 

abundances at higher latitudes. In Scotland, this species is recorded 

throughout the year, but most sightings off northern Scotland occur between 

May and July (Bolt et al., 200939; Evans et al., 2011
40

). Studies show that the 

population visiting the Northern Isles is possibly as few as 30 individuals, which 

are genetically linked to the community of killer whales that follow the Icelandic 

summer-spawning herring (Foote et al., 201041). In summer, this species has 

been observed visiting the coastal waters of the Northern Isles where they take 

                                                

32 Olsen, E. and Holst, J.C. (2001) A note on common minke whale (Balaenoptera acutorostrata) diets in the Norwegian Sea 

and the North Sea. Journal of Cetacean Research and Management, 3(2), 179–183. 

33 Pierce, G.J., Santos. M.B., Reid. R.J., Patterson. I.A.P. and Ross. H.M. (2004) Diet of minke whales Balaenoptera 

acutorostrata in Scottish (UK) waters with notes on strandings of this species in Scotland 1992–2002. Journal of the Marine 

Biological Association of the UK, 84, 1241–1244. 

34 As per footnote 29. 

35 As per footnote 26. 

36 Evans, P.G.H. and Smeenk, C.S. (2008) The White-beaked Dolphin  Lagenorhynchus albirostris. Pp. 724-728. In: (Eds. S. 

Harris & D.W. Yalden) Mammals of the British Isles: Handbook. The Mammal Society, Southampton. 800pp. 

37 Boran, J.R., Evans, P.G.H. and Rosen, M.J. (1999) Cetaceans of the Hebrides: seven years of surveys. European Research 

on Cetaceans, 13, 169-174. 

38 Evans, P.G.H, Baines, M.E. and Coppock, J., 2011. Abundance and behaviour of cetaceans and basking sharks in the 

Pentland Firth and Orkney Waters. Report by Hebog Environmental Ltd and Sea Watch Foundation. Scottish Natural Heritage 

Commissioned  Report No.419 

39 Bolt, H.E., Harvey, P.V., Mandleberg, L., and Foote, A.D. (2009) Occurrence of killer whales in Scottish inshore waters: 

temporal and spatial patterns relative to the distribution of declining harbour seal populations.  Aquatic Conservation: Marine 

and Freshwater Ecosystems, 19, 671-675. 

40 As per footnote 36. 

41 Foote, A.D., Similä, T., Vikingsson, G.A., and Stevick, P.T. (2010) Movement, site fidelity and connectivity in a top marine 

predator, the killer whale. Evolutionary Ecology, 24(4), 803-814. 
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also harbour seals, harbour porpoise, otter and common eider (Bolt et al., 

2009). 

 Bottlenose dolphin: The bottlenose dolphin is one of the best-known 

cetaceans found around Scotland. Bottlenose dolphins are observed all around 

the coast of north Scotland with sightings concentrated at Lybster Point (East 

Caithness), Dunnet Bay and Thurso Bay, east of the Caithness landfall site 

(although, this may be attributed to greater observer effort), but the species 

rarely occurs north of Orkney. The frequency of sightings in the region 

increases between May and June and numbers peak (at up to 80 individuals) 

between May and September. Bottlenose dolphins feed on a variety of benthic 

fish, mid-water fish, and marine invertebrates (Evans et al., 2011
42

). 

Presence of European otter 

10.6.11 The Eurasian or European otter (Lutra lutra) is a member of the Mustelid family 
(which includes weasels, stoats, badgers, polecats, pine martins and mink). The 
otter is native to the UK and is usually confined to freshwater habitats, but also 
makes use of Scottish marine waters. 

10.6.12 The diet of otters that forage in coastal regions consists of fish such as eelpout 
(Zoarces viviparous) and rocklings (Ciliata mustela), sea-scorpions (Taurulus 

bubalis), butterfish (Pholis gunnellus) as well as some crabs (Kruuk et al., 1991
43

; 

Chanin, 2003
44

; ABPmer, 2011
45

). Shallow and sheltered coasts with dense 

seaweed cover are the preferred habitat for otters, with foraging usually occurring 

within 100 m of the shore (Kruuk et al., 1998
46

). Although, surveys have shown that 

approximately 84% of otter dives occur within 50 m of the coast (Kruuk and 

Moorhouse, 1991
47

). Typically, otters dive to less than the 10 m depth contour, with 

deeper water generally avoided (Scottish Executive, 2007
48

; ABPmer, 2011
49

). The 

presence of easily accessible freshwater is an essential resource for coastal 
dwelling otters, as sea salt needs to be washed from the fur for it to maintain its 
insulating properties (SNH, 2013). Possible freshwater sources are approximately 
1.7 km south west of the Caithness cable landing site (Loch Achbuiligan), or 1.7 km 
west along the coast (Burn of Isauld). The closest freshwater site to the Orkney 
cable landfall is Loch of Isbister SAC, however otters would need to first swim 2 to 
3 km north or south along the coast to come ashore, in order to avoid the steep 
coastal cliffs. Therefore, this area is not considered highly suitable. 

10.6.13 Otter populations can be estimated by the number of spraints recorded at a site. 
Surveys of the Northern Isles in 2004 showed that the average number of spraints 

                                                
42

 As per footnote 38. 

43 Kruuk, H., Conroy, J.W.H., and Moorhouse, A. (1991). Recruitment to a Population of Otters (Lutra lutra) in Shetland, in 

Relation to Fish Abundance. Journal of Applied Ecology, 28 95-101. 

44 Chanin, P (2003). Ecology of the European Otter. Conserving Natura 2000 Rivers Ecology Series No. 10. English Nature, 

Peterborough.Ecology Series No.10 English Nature, Peterborough. 

45 ABPmer (2011) Habitats Regulations Appraisal of Draft Plan for Offshore Wind Energy in Scottish Territorial Waters: 

Appropriate Assessment Information Review. Project Ref: R/3974/1, Report No: R.1722c. 

46 Kruuk, H., Carss, D. N., Conroy, J. W. H. and Gaywood, M. J. (1998). Habitat use and conservation of otters (Lutra lutra) in 

Britain: a review. Symposia of the Zoological Society of London, 71, 119-133. 

47 Kruuk, H.A., Moorhouse, A. (1991). The spatial organization of otters (Lutra lutra) in Shetland. J. Zool., 224, 41-57. 

48 Scottish Executive (2007). Scottish Marine Renewables: Strategic Environmental Assessment ( SEA). Report prepared for 

the Scottish Executive by Faber Maunsell and Metoc PLC. 

49 As per footnote 45. 



Scottish Hydro Electric Transmission plc 
Orkney - Caithness 220 kV Link:  
Marine Environmental Appraisal  
 

LT000017 10-11 
Chapter 10:  

Marine Mammals and Otters 

 

per 10 km2 in the Orkneys was 4.8 (for 10 km squares where otters where present) 

(Strachan, 2007
50

). This is far lower than the density in the Shetland Islands, of 

46.6 per 10 km2 (Strachan, 2007
51

). There has been concern over the apparent 

disparity between the two regions, despite the distribution of prey being largely 
similar. However, it is thought that the geology of the Orkney coast makes it a less 
suitable habitat for otters and therefore may be the reason for the lower population 

density (Yoxon, 2000
52

). 

Future Baseline 

10.6.14 Future changes to climate may directly result in changes to species ranges due to 
temperature variations. These changes may be manifested as expansions or 
contractions of range, with polar species being particularly vulnerable. The indirect 
effects of changes in temperature include prey availability, migration timings, 
susceptibility to disease, reproductive success, and competitive interactions 
(Learmonth et al., 200653; MacLeod et al., 200754). Current estimates show that sea 
temperatures will rise 1.5 to 4.0°C by the end of the 21st century (UKMMAS, 

2010
55

). Studies undertaken in northwest Scotland have shown that as 

temperature has increased, there has been a decrease in the frequency of 
sightings (quantified by strandings) of white-beaked dolphin, a colder water 
species, while sightings (strandings) of common dolphin, a warmer water species, 
have increased (MacLeod, 2007). Changes such as this are likely to continue. 

10.6.15 Records of seal pup production show a steep decline in the numbers of harbour 
seal in Orkney, while the numbers of grey seal have steadily increased (surveys by 
the Sea Mammal Research Unit in Baxter et al., 2011). Grey seal pup production 
increased by 6% in Orkney during 2010, while a complete survey of harbour seal in 
Orkney in 2010, found that the population had fallen by 6% since the previous 
survey in 2008 (SCOS, 2011). Possible reasons for the decline in harbour seal 
numbers may include: competition with grey seals, predation by killer whales (in the 
Northern Isles), declines in important prey species (such as sandeels) and 
unregulated shooting (in some local areas) (UKMMAS, 201056). 

10.7 Potential Effects  

10.7.1 This section briefly identifies the potential effects which may occur as a result of the 
proposed development. A summary of the effects and their characteristics are 
provided in Table 10.4. This shows that effects will be adverse, but will be 
predominantly temporary in nature.  

                                                
50

 Strachan, (2007).  National survey of otter Lutra lutra distribution in Scotland 2003–04.  Scottish Natural Heritage 

Commissioned Report No. 211 (ROAME No. F03AC309). 

51 As per footnote 50. 

52 Yoxon, P. (2000) Geology and Otters IUCN Otter Spec. Group Bull. 17(2): 85 – 88. 

53 Learmonth, J., Macleod, C., and Santos, M. (2006) Potential effects of climate change on marine mammals. Oceanography 

and Marine Biology: An Annual Review, 44, 431-464. 

54 MacLeod, C. D., Bannon, S. M., Pierce, G. J., Schweder, C., Learmonth, J. A., Herman, J. S., and Reid, R. J. (2005) Climate 

change and the cetacean community of north-west Scotland. Biological Conservation, 124(4), 477-483. 

55 UKMMAS (UK Marine Monitoring and Assessment Strategy) (2010). Charting Progress 2: An assessment of the state of UK 

seas. Published by the Department for Environment Food and Rural Affairs on behalf of the UK Marine Monitoring and 

Assessment Strategy community 

56 UKMMAS (UK Marine Monitoring and Assessment Strategy) (2010). Charting Progress 2: An assessment of the state of UK 

seas. Published by the Department for Environment Food and Rural Affairs.. 
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10.7.2 Most effects can be considered to have a direct link to marine mammals and otters, 
although indirect effects may occur due to changes in prey availability. The effect of 
potential oil or fuel spills from construction and maintenance vessels has been 
scoped out due to the negligible amounts of oil and fuel required as part of this 
development, this effect was anticipated to have no potential to be significant. 

Potential Effects During Installation 

10.7.3 Potential effects on marine mammals and otters that may occur as a result of the 
installation of the Proposed Development include the following: 

Displacement or Disturbance Due to Installation Noise and/or Vessel Presence 

10.7.4 The presence of vessels and human activities may cause disturbance to marine 
mammals and otters, especially in sensitive areas such as foraging areas or haul-
out sites. If disturbance occurs during sensitive periods, such as the pupping 
season, it may lead to significant effects such as the abandonment of young and a 
fall in reproduction success (BERR, 200857; Brown and Prior, 199758).  

10.7.5 Disturbance could occur either from noise created by installation or by the visual 
disturbance as a result vessel presence. It is considered unlikely that cable 
installation would produce noise at a level that would cause a behavioural reaction 

in marine mammals (BERR, 2008
59

). Therefore, visual disturbance is more likely to 

cause a significant effect. This would be a direct effect to marine mammals but is 
considered to be temporary as it would only occur during installation. 

“Corkscrew” injury 

10.7.6 There is the potential for corkscrew injuries to seals as a result of ducted propellers 

used on some construction vessels.  Expert opinion (Thompson et al., 2010
60

) 

suggests that corkscrew injuries are consistent with those expected if the seals 
were to be drawn through a ducted propeller, such as Kort or rice nozzles or some 
types of Azimuth thrusters associated with dynamically positioned (DP) vessels.  
However, there is currently no definitive evidence to confirm this. Anecdotal 
evidence from SMRU suggests that female harbour seals and juvenile grey seals 
may be attracted to the noise signatures from some bow thrusters during the 
breeding season. The potential for underwater noise from these vessels to lead to 

interaction with seals is under investigation (Thompson et al., 2010
61

). 

10.7.7 Since 2008, 27 seal carcasses with spiral lacerations have been found on beaches 
in eastern Scotland (St. Andrews Bay, Tay and Eden estuaries, Firth of Forth, 
Moray Firth and Montrose), 42 along the north Norfolk coast (centred on the 
Blakeney Point National Nature Reserve), and several within and around 

                                                
57

 BERR (Department for Business, Enterprise and Regulatory Reform) (2008) Review of Cabling Techniques and 

Environmental Effects applicable to the Offshore Wind Farm Industry. Technical Report, in association with Defra, Janurary 

2008. 

58 Brown, E.G. and  Prior, A. (1997) Recreational Disturbance to Breeding Seabirds & Seals on Mousa, SSSI. Scottish Natural 

Heritage. 

59 BERR (Department for Business Enterprise and Regulatory Reform) (2008). Atlas of UK Marine Renewable Energy 

Resources: Atlas Pages. A Strategic Environmental Report. March 2008. Produced by ABPmer, The Met Office, Proudman 

Oceanographic Laboratory. 

60 Thompson, D., Bexton, S., Brownlow, A., Wood, D., Patterson, T., Pye, K., Lonergan, M., & Milne, R. (2010). Report on 

recent seal mortalities in UK waters caused by extensive lacerations. 

61 As per footnote 6060. 
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Strangford Lough in Northern Ireland.  Research to date has revealed that the 
spiral injuries to the seals would have been the cause of death (Thompson et al., 

2010
62

).  As not all carcasses wash ashore, these records are unlikely to represent 

the total number of seals dying as a result of such injuries. 

10.7.8 For this reason, the significance of these deaths to the status of the overall UK 
harbour seal population remains unknown.  Harbour seal populations on the east 
coast of Scotland and in Orkney and Shetland are in decline which means that 
such losses are of concern.  Currently the UK grey seal population is at favourable 
conservation status.  For this reason, the risk and significance of the observed grey 
seal deaths is considered to be much lower than for harbour seals.  

10.7.9 Research into corkscrew injuries is ongoing.  In the interim, guidance on the 
potential risk of seal corkscrew injuries has been released (see paragraph 10.8.5).    

Displacement or Disturbance as a Result of Increased Turbidity 

10.7.10 Changes in water quality, as a result of re-suspension of sediment during cable 
burial, have the potential to impair the foraging success of some marine mammal 
species or otters. This may have a negative effect on species’ populations which 
could be potentially significant. This is also considered to be a direct and temporary 
effect on marine mammals. 

Reduction in Food Availability Through Displacement/Disturbance of Prey Species 

10.7.11 Impacts on the seabed and disturbance to prey species, due to the pre-sweep 
dredging, the pre-installation grapnel run and vessel presence, may indirectly effect 
marine mammals or otters through changes to prey availability in favoured foraging 
habitat. This may ultimately lead to reduced foraging success and possible 
reductions in reproductive success. This effect is considered to be indirect and 
temporary. 

Potential Effects During Operation 

10.7.12 Potential effects on marine mammals that may occur during operation of the 
Proposed Development are associated with the potential need for maintenance 
works and include effects that would be similar to, but to a lesser degree than, 
those during construction: 

 Displacement or disturbance due to noise/pollution from survey/maintenance 

vessels; and 

 Changes in distribution of prey species through displacement/disturbance due 

to anchoring of vessels.  

10.7.13 Effects may also arise from the generation of induced electromagnetic fields as 
described below. 

Magnetic Fields Interfering with Marine Mammal (Cetacean) Navigation. 

10.7.14 Eight regularly occurring marine mammals in the UK have been reported as being 
able to detect magnetic field emissions, including harbour porpoise and bottlenose 
dolphin. Despite this, no studies have yet to find effects to marine mammals 
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(Scottish Executive, 200763). However, changes to background magnetic field have 
the potential to disrupt marine mammal navigation if detected. This effect is 
considered to be direct and permanent (for the duration of cable operation). 

10.8 Mitigation  

10.8.1 A range of mitigation measures are proposed in order to reduce potential effects on 
marine mammal species attributed to the Proposed Development during installation 
and operation phases. These are discussed below.  

Mitigation By Design  

10.8.2 Horizontal directional drilling (HDD) will be employed at the Caithness landfall, up 
to 400 m offshore. The Caithness area has not been identified as key habitat for 
any marine mammal species – the closest seal haul-outs being over 30 km both 
east and west of the East Sandside landfall site in Caithness. However, the use of 
HDD will avoid disturbance to the rocky intertidal area where there may be possible 
seal or otter use. 

10.8.3 The burial of the cable and appropriate shielding will reduce the propagation of the 
induced electrical field from the proposed development, thereby resulting in a 
localised reduction in electromagnetic fields (EMF). Cables will be buried to a depth 
of approximately 1 m where possible, which will reduce the potential for cetaceans 
to encounter strong magnetic fields.   

Mitigation During Installation  

10.8.4 The potential for effects on seals associated with DP vessels has previously been 
identified during consultation. A proven link between “corkscrew” injuries on seals 
and DP vessels has yet to be established.  However, it is accepted that DP vessels 
may be a potential cause of corkscrew injuries to seals.  

10.8.5 In May 2012, JNCC, Countryside Council for Wales (CCW), Natural England and 
SNH collectively suggested the following measures as part of precautionary advice, 
dependent on the specifics of the case, relating to seal mortalities and spiral 
injuries caused by ducted propellers: 

 The use of Marine Mammal Observers to maintain an exclusion zone, with the 

authority to request a delay to propeller / thruster operation if seals are 

observed within this zone and to request shut-off if required; and where 

possible; and  

 Shoreline and Stranding Searches in areas where the hydrography in the area 

of the Proposed Development indicates the potential for the stranding of 

carcasses. 

10.8.6 A Marine Mammal Mitigation Protocol (MMMP) during cable installation will be 
implemented if considered necessary, in consultation with Marine Scotland and 
SNH and would adopt the most effective detection methods for seals and the most 
appropriate deterrent measures taking account of recent developments in research 
into corkscrew injuries.    
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10.8.7 A Construction Environmental Management Document (CEMD) will also be 
produced by the Applicant prior to construction. 

Mitigation During Operation 

10.8.8 During the operational phase, maintenance or repairs may be required. The effects 
arising from this are likely to be highly localised, but mitigation will follow those 
practices set out during the installation phase.  

10.9 Appraisal of Nature of Residual Effects 

10.9.1 This section provides an appraisal of the significance of residual effects on marine 
mammals and otters, following the application of mitigation, during installation and 
operation of the cable. An overview of the residual effects is given in Table 10.3. 

Residual Installation Effects  

Displacement or Disturbance Due to Installation Noise and/or Vessel Presence and 

corkscrew injury 

10.9.2 Very high densities of vessels occur across the north of Scotland with the Pentland 
Firth being one of the main passage routes for cargo vessels between the Atlantic 
Ocean and the North Sea (Marine Scotland, 200964), although the areas 
surrounding the cable landfalls generally have much lower densities (Marine 
Scotland, 2009). The presence of installation vessels will marginally increase 
vessel presence in the region, and therefore only marginally increase the potential 
for displacement and disturbance due to the presence of vessels and/or 
underwater noise associated with the installation and associated vessels.  Further 
consideration of vessel activity is set out within Chapter 15: Shipping and 
Navigation 

10.9.3 The Proposed Development does not pass within close proximity to any identified 
seal haul-out sites – the closest being over 30 km from the corridor.  Densities of 
cetaceans in the study area are estimated to be low (maximum 0.5 animals per 
hour for white-beaked dolphin, see 10.6.10). The use of HDD at the Caithness 
landfall site means that areas in which otters may forage (up to 100 m from the 
coast) will not be directly disturbed. It is considered unlikely that otters utilise the 
marine area at the Orkney landfall due to the lack of shelter and steep cliffs; the 
population of otters in Orkney are generally considered to be low. 

10.9.4 Any displacement or disturbance will be short-term and temporary due to the short 
installation period. The estimated usage of the Proposed Development area by 
harbour seals is low (paragraph 10.6.7) and by grey seals is moderate (paragraph 
10.6.5).  The implementation of a MMMP and further measures proposed in 10.8.6 
will further reduce the potential for corkscrew injuries to seals.   

10.9.5 For these reasons, the effect of displacement or disturbance due to construction 
noise and/or vessel presence is considered to be not significant. 

Displacement or Disturbance as a Result of Increased Turbidity 
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10.9.6 Increased turbidity as a result of cable installation is likely to be particularly 
localised due to the lack of fine muds and silts.  In addition, this localised effect will 
only last for one tidal cycle at specific locations and will therefore not cause any 
long-term displacement or disturbance of marine mammals or otters in the vicinity 
of the proposed development corridor. 

10.9.7 The proposed development corridor does not pass within close proximity to any 
identified seal haul-out sites – the closest being over 30 km from the corridor – and, 
based on estimated usage, the area is not considered to be important for feeding.  
Densities of cetaceans in the proposed development area are estimated to be low 
(maximum of approximately 0.5 animals per hour for white-beaked dolphin (Reid et 

al., 2003
65

; Figure 10.3)). The densities of otters in the study area is considered to 

be low, or outside the area of effect.  

10.9.8 For these reasons, the effect of displacement or disturbance as a result of 
increased turbidity is considered to be not significant. 

Reduction in Food Availability Through Displacement/Disturbance of Prey Species 

10.9.9 The cable laying technique is not yet confirmed but is anticipated to result in a 
trench of approximately 1 m being cut along the seabed.  It is possible however, 
that the footprint may be in the region of 10 m wide depending on installation 
technique, for example, if the cable is buried by ploughing (OSPAR, 200966). 
Therefore, a very small area relative to the total feeding area is unavailable to 
marine mammals in this region. 

10.9.10 The Proposed Development does not pass within close proximity to any identified 
seal haul-out sites – the closest being over 30 km from the corridor. Estimated 
usage of the area suggests that it is not an important feeding ground. Densities of 
cetaceans in the proposed development area are estimated to be low (maximum 

0.5 animals per hour for white-beaked dolphin (Reid et al., 2003
67

; Figure 10.3)). 

The foraging habitat for otters in the study area is either considered to be 
unsuitable or outside the area of effect.  

10.9.11 For these reasons, the effect of a reduction in food availability through 
displacement/ disturbance of prey species is considered to be not significant. 

Residual Operational Effects   

10.9.12 During the operational phase of the cable there may be a need for scheduled 
maintenance work or emergency repairs to be undertaken. Effects arising from 
these activities would be highly localised and less significant than those described 
for cable installation. Effects identified are: 

 Displacement or disturbance due to noise/ pollution from survey/ maintenance 

vessels; and 

 Changes in distribution of prey species through displacement/disturbance due 

to anchoring of vessels. 

                                                
65

 As per footnote 27.  

66
 OSPAR (2009) Assessment of the environmental impacts of cables. – Publication Number: 437/2009, 19 p. 

67
 As per footnote 26. 
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10.9.13 Displacement or disturbance, and changes in the distribution of prey species are 
considered to be not significant due to their highly localised nature and low 
temporal frequency. 

10.9.14 Magnetic fields interfering with cetacean navigation are considered to be not 
significant as the burial of the cable and appropriate shielding will reduce the 
propagation of the induced electrical field from the proposed development, thereby 
resulting in a localised reduction in electromagnetic fields (EMF).  

10.9.15 Table 10.4 summarises the residual effects. 

 

Table 10.4  Residual Environmental Effects 

Residual Effect Type of Effect 
(Direct/ Indirect/ 
Secondary) 

Duration of Effect 
(Temporary/ 
Permanent)  

Nature of Effect 
(Adverse/ 
Beneficial) 

Installation 

Displacement or disturbance due to 

construction noise and/or vessel 

presence. 

Direct Temporary Adverse 

Not significant 

Displacement or disturbance as a 

result of increased turbidity. 

Direct Temporary Adverse 

Not significant 

Reduction in food availability through 

displacement/ disturbance of prey 

species. 

Indirect Temporary Adverse 

Not significant 

Operation 

Displacement or disturbance due to 

noise/pollution from 

survey/maintenance vessels. 

Direct Temporary Adverse 

Not significant 

Changes in distribution of prey species 

through displacement/disturbance due 

to anchoring of vessels. 

Indirect Temporary Adverse 

Not significant 

Magnetic fields interfering with 

cetacean navigation. 

Direct Permanent Adverse 

Not significant 

10.10 Summary  

10.10.1 Appraisal of all potential effects identified as a result of the proposed development 
found these effects to be not significant (refer to Table 10.5). 

 

Table 10.5: Summary of Potential Effects of the Proposed Development, Mitigation 
and Residual Effects 

Likely Significant Effect Mitigation Proposed Means of 
Implementation 

Outcome/Residual 
Effect 

Installation 

Displacement or disturbance due 

to construction noise and/or 

Marine Mammal 

Mitigation Protocol 

During operation Not significant 
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Table 10.5: Summary of Potential Effects of the Proposed Development, Mitigation 
and Residual Effects 

Likely Significant Effect Mitigation Proposed Means of 
Implementation 

Outcome/Residual 
Effect 

vessel presence. (MMMP) and CEMD 

Displacement or disturbance as 

a result of increased turbidity. 

Use of HDD at cable 

landfall, location of 

cable corridor at 

distance from seal haul-

outs 

By design Not significant 

Reduction in food availability 

through displacement / 

disturbance of prey species. 

Use of HDD at cable 

landfall, location of 

cable corridor at 

distance from seal haul-

outs 

By design Not significant 

Operation 

Displacement or disturbance due 

to noise/pollution from 

survey/maintenance vessels. 

Marine Mammal 

Mitigation Protocol 

(MMMP) and CEMD 

During operation Not significant 

Changes in distribution of prey 

species through 

displacement/disturbance due to 

anchoring of vessels. 

Location of cable 

corridor at distance 

from seal haul-outs 

By design Not significant 

Magnetic fields interfering with 

cetacean navigation. 

Burial of cable to 1 m By design Not significant 
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11 ORNITHOLOGY 

11.1 Introduction 

11.1.1 This chapter describes the presence of seabirds within the vicinity of the Proposed 
Development and provides an appraisal of the potential temporary and permanent 
effects on seabirds, including direct and indirect pathways during installation 
(construction) and operation of the Proposed Development.  

11.1.2 The appraisal has been carried out following the principles of Environmental Impact 
Assessment (EIA) methodology considering the magnitude of change combined 
with the sensitivity of the specific receptor, based on professional judgement (for 
further details refer to Chapter 2: Environmental Appraisal Process and 
Methodology).  The geographic scope includes areas within 50 km of the Proposed 
Development. 

11.2 Legislation and Policy Context  

11.2.1 UK and international legislation exists to promote the appropriate conservation of 
seabirds and seaducks.   

International and European Legislation 

11.2.2 The European Community meets its obligations for bird species under the Bern 
Convention (The Convention on the Conservation of European Wildlife and Natural 
Habitats) and Bonn Convention (The Convention on the Conservation of Migratory 
Species of Wild Animals) by means of the ‘Council Directive 79/409/EEC on the 
Conservation of Wild Birds’, commonly termed the Birds Directive.  The EU Birds 
Directive requires Member States to classify terrestrial and marine Special 
Protection Areas (SPAs) for those species identified on Annex I of the Directive and 
also those regularly occurring migratory species not on Annex I. Article 4.2 of the 
Birds Directive requires the protection of wetland areas and qualifies sites if they 
support populations of at least 20,000 waterfowl.  

UK Legislation and Guidance 

11.2.3 The Birds Directive is transposed into UK law by the Conservation (Natural 
Habitats, &c.) Regulations 1994 (as amended), the Wildlife and Countryside Act 
1981 (as amended) and the Nature Conservation (Scotland) Act 2004 (as 
amended). 

11.2.4 The Joint Nature Conservation Committee (JNCC) provides advice and support to 
the UK Government on implementing the Birds Directive and delivers common 
standards for policy implementation on behalf of the UK Statutory Conservation 
Agencies.  The JNCC acts as Secretariat for the UK SPA and Ramsar (avian) 
Scientific Working Group, which has the role of advising UK Government on future 
development of the SPA network.  The JNCC also carries out the requirements of 
the International agreements by conducting monitoring surveys and reporting on 
the status of seabird numbers.   

11.3 Issues Identified During Consultation  

11.3.1 This section summarises relevant responses to the consultation process as 
described in Chapter 2: Environmental Appraisal Process and Methodology.  A 
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total of two responses in relation to seabirds were received and are given in Table 
11.1 below. 

 

Table 11.1: Issues Identified During Consultation 

Consultee Issue How/Where This is  
Addressed 

Orkney Island 

Council 

Expressed concerns regarding the potential for 

effects on bird species. 

The appraisal of effects to 

seabirds is given below, in 

section 11.8. 

Scottish 

Natural 

Heritage 

(SNH) 

SNH suggests considering other possible landfall 

locations in Caithness and, not withstanding 

proximity to the Caithness Cliffs SPA. However, 

SNH has indicated that there is the potential for 

significant effect to be avoided/suitably mitigated 

through the timing of operations in this area.   

Mitigation for the effects on 

birds at Caithness Cliffs SPA 

are discussed in section 11.7. 

11.4 Non-significant Issues 

11.4.1 The effect of potential oil or fuel spills from construction and maintenance vessels 
has been scoped out. Due to the negligible amounts of oil and fuel required as part 
of this development, the effect was anticipated to have no potential to be 
significant. 

11.5 Appraisal Methodology  

The Study Area 

11.5.1 The study area is considered to be the Proposed Cable route plus a 500 m buffer, 
and the wider region is considered to be the inshore waters surrounding the 
Orkneys and Caithness coasts, including all bird conservation areas within 50 km 
of the Proposed Development. 

Baseline Characterisation  

11.5.2 A number of resources were used to gain knowledge of the area and receptors 
including: 

 JNCC standard Natura data forms; 

 Pentland Firth and Orkney Waters Marine Spatial Plan (MSP) Framework and 

Regional Locational Guidance (RLG) for Marine Renewable Energy; 

 Raw data from an aerial photographic survey of the Pentland Firth (Alcock, 

2012
1
); and 

 An atlas of seabird distribution in northwest European waters (Stone et al., 

1995
2
). 

                                                
1
 Alcock, P. (2012). Pers comm. Pentland Firth Marine Spatial Planning: Outputs from Bird / Mammal monitoring - year one.  

Marine Scotland, 03 October 2012. 

2 Stone, C.J., Webb, A.. Barton, C., Ratcliffe, N.. Reed, T.C., Tasker, M.L., Camphuysen C.J., and Pienkowski, M.W. (1995).  

An atlas of seabird distribution in north-west European waters, 326 pages, A4 softback, ISBN 1 873701 94 2. 
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11.5.3 The receptors are considered to be seabirds that have the potential to forage over 
the Proposed Development throughout the year. These species are discussed in 
section 11.5. 

Method of Appraisal  

11.5.4 The overall approach to the appraisal of environmental effects is described in 
Chapter 2: Environmental Appraisal Process and Methodology.  Where a more 
detailed discussion of the approach to the ornithology appraisal is necessary this is 
discussed in this chapter. 

11.5.5 In terms of the potential effects on seabirds, significance is attributed by 
professional judgement taking into account the geographical extent of the effect, 
the rarity or scarcity of the receptor, the potential duration of the effect and the 
likelihood of the particular effect occurring as predicted.  The sensitivity of a 

species has been defined using guidelines developed by Cook and Burton (2010
3
) 

giving the sensitivity of seabirds to aggregate extraction, this is considered to be 
appropriate for cable developments in terms of the creation of turbid plumes and 
the creation of disturbance by vessels. 

11.5.6 At the time of appraisal, the project installation techniques had not been agreed.  
Where there is uncertainty of design or in technique, the worst case design 
parameters were analysed to give rise to the most significant effects.  By virtue of 
this approach, a precautionary appraisal of all other scenarios of lesser significance 
has been undertaken. 

11.6 Baseline Conditions  

Current Baseline  

11.6.1 Scottish offshore and coastal waters are considered of international importance, 
supporting large populations of seabirds. The temporal and spatial distributions of 
birds at sea are hard to accurately assess because of the highly mobile nature of 
seabirds.  At least 12 species of seabirds are present in the region in numbers that 
exceed 1% of the European population: 

 Northern fulmar (Fulmaris glacialis); 

 Northern gannet (Morus bassanus); 

 European shag (Phalacrocorax aristotelis);  

 Arctic skua (Stercorarius parasiticus); 

 Great skua (Stercorarius skua); 

 Common gull (Larus canus); 

 Great black-backed gull (Larus marinus); 

 Kittiwake (Rissa tridactyla); 

 Arctic tern (Sterna paradisaea); 

 Guillemot (Uria aalge); 

                                                
3
 Cook, A.S.C.P. and Burton, N.H.K. (2010). A review of the potential impacts of marine aggregate extraction on seabirds. 

Marine Environment Protection Fund (MEPF) Project 09/P130. 
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 Razorbill (Alca torda); and 

 Black guillemot (Cepphus grylle). 

11.6.2 A further six species are present in numbers that exceed 1% of the Great British 
population (Barne et al., 19974): 

 Cormorant (Phalacrocorax carbo); 

 Black-headed gull (Chroicocephalus ridibundus) 

 Lesser black-backed gull (Larus fuscus); 

 Sandwich tern (Thalasseus sandvicensis); 

 Common tern (Sterna hirundo); and 

 Lesser black-backed gull (Larus fuscus). 

11.6.3 In addition, more than 120 pairs of red-throated divers Gavia stellata nest in 
Orkney, representing around 10% of the Great Britain population (Barne et al., 

1997
5
). Fifty-eight pairs were present at the Hoy SPA, 14 km east of the Proposed 

Cable route, this represents approximately 6% of the British population (JNCC, 

2009a
6
). The mean foraging range of the red-throated diver is 4.5 km (with a mean 

maximum of 9.0 km) (Thaxter et al., 2012
7
). 

11.6.4 Large numbers of eiders Somateria molissima are also present in Orkney. Scapa 
Flow, to the east of Hoy and the Sounds, to the north of the mainland, are 

particularly important areas to this species (Barne et al., 1997
8
) – these areas do 

not overlap with the Proposed Cable route. 

  

                                                
4
 Barne, J.H., Robson, C.F., Kaznowska, S.S., Doody, J.P., Davidson, N.C., & Buck, A.L., (eds) (1997). Coasts and seas of the 

United Kingdom. Region 2: Orkney. Peterborough, Joint Nature Conservation Committee. (Coastal Directories Series.). 

5 Barne, J.H., Robson, C.F., Kaznowska, S.S., Doody, J.P., Davidson, N.C., & Buck, A.L., (eds) (1997). Coasts and seas of the 

United Kingdom. Region 2: Orkney. Peterborough, Joint Nature Conservation Committee. (Coastal Directories Series.). 

6 JNCC (Joint Nature Conservation Committee) (2009a). NATURA 2000 Standard Data Form. UK SPA data form Hoy 

Standard Natura 2000 Data Form Produced by JNCC, 04/12/09. 

7 Thaxter, C. B., Lascelles, B. Sugar, K. Cook, A. S. C. P. Roos, S. Bolton, M. Langston, R. H. W and Burton, N. H. K. (2012).  

Seabird foraging ranges as a preliminary tool for identifying candidate Marine Protected Areas. Biol. Conserv. 

8 Barne, J.H., Robson, C.F., Kaznowska, S.S., Doody, J.P., Davidson, N.C., & Buck, A.L., (eds) (1997). Coasts and seas of the 

United Kingdom. Region 2: Orkney. Peterborough, Joint Nature Conservation Committee. (Coastal Directories Series). 
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Table 11.2: Summary of Important Coastal Breeding Seabird Species and Their 
Maximum Foraging Distances 

Species 
Common Name 

Scientific Name % European 
Population 
Breeding in 
Orkney 

% British 
Population 
Breeding in 
Orkney 

Conservation 
Status 

Mean Maximum 
Foraging Range  
from Colony (km)  

Northern 

fulmar 

Fulmarus 

glacialis 

1.4 15.7  Amber 400.0  

Northern 

gannet 

Morus 

bassanus 

1.9 2.5  Amber 229.0  

European shag Phalacrocorax 

aristotelis 

2.1 7.1  Amber 14.5  

Arctic skua Stercorarius 

parasiticus 

6.0 33.1  Red 62.5  

Great skua Catharacta 

skua 

16.5 26.5  Amber 86.4  

Common gull Larus canus 1.6 11.6  Amber 50.0  

Greatblack-

backed gull 

Larus marinus 6.9 31.4  Amber 10.0 

Kittiwake Rissa 

tridactyla 

3.7 13.0 Amber 60.0  

Arctic tern Sterna 

paradisaea 

7.6 49.0  Amber 24.2  

Guillemot Uria aalge 4.1 17.4  Amber 84.2  

Razorbill Alca torda 1.1 6.7  Amber 48.5 

Black guillemot Cepphus grille 3.5 18.5  Amber 5.0  

Cormorant Phalacrocorax 

carbo 

0.5 7.3  Green 25.0 

Black-headed 

gull 

Larus 

ridibundus 

0.2 1.6  Amber 25.5  

Lesser black-

backed gull 

Larus fuscus 0.9 2.0  Amber 141.0  

Sandwich tern Sterna 

sandvicensis 

0.5 2.1  Amber 49.0 

Common tern Sterna hirundo 0.2 1.6  Amber 15.2  

Puffin Fratercula 

arctica 

0.7 11.4  Amber 105.4  
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Table 11.2: Summary of Important Coastal Breeding Seabird Species and Their 
Maximum Foraging Distances 

Species 
Common Name 

Scientific Name % European 
Population 
Breeding in 
Orkney 

% British 
Population 
Breeding in 
Orkney 

Conservation 
Status 

Mean Maximum 
Foraging Range  
from Colony (km)  

Herring gull Larus 

argentatus 

0.2 1.9  Red 61.1  

% breeding populations taken from Barne et al. (1997).  Conservation status taken from Eaton et al. (2009)
9
  Foraging ranges 

taken from Thaxter et al. (2012) except for black guillemot taken from Birdlife International (2000
10

). 

Special Protection Areas (SPAs) 

11.6.5 The Proposed Development passes through part of the North Caithness Cliffs SPA 
at the East Sandside landfall location (Figure 11.1). This SPA is split in to five 
discrete areas between Strathy and Auckengill, Highland; the western most area 
spans from Portskerra to Dounreay, and overlaps with the Proposed Development. 
Qualifying species of this site include: peregrine and seabird assemblages of puffin, 
razorbill, kittiwake, fulmar, and guillemot. 

11.6.6 There are nine additional SPAs within 50 km of the Proposed Development, 
including:  

 Marwick Head SPA;  

 Rousay SPA; 

 Copinsay SPA; 

 Calf of Eday SPA; 

 West Westray SPA; 

 Sule Skerry and Sule Stack SPA;  

 Hoy SPA; 

 East Caithness Cliffs SPA; and 

 East Sanday Coast SPA (refer to Annex 11.1)  

11.6.7 Marwick Head SPA supports colonies of kittiwake and guillemot (JNCC, 2009b
11

). 

The majority (98.2%) of this site is made up of marine areas, with 0.9% comprising 
high cliffs, which are important as nesting areas (JNCC, 2009b). 

11.6.8 Also, some of the qualifying species of SPAs that are further afield may be capable 
of foraging in the area of the Proposed Cable route. For example, the northern 

                                                
9
 Eaton, M.A., Brown, A.F., Noble, D.G., Musgrove, A.J., Hearn, R., Aebischer, N.J., Gibbons, D.W., Evans, A. and Gregory, 

R.D. (2009). Birds of Conservation Concern 3: the population status of birds in the United Kingdom, Channel Islands and the 

Isle of Man. British Birds 102, pp.296–341. 
10

 BirdLife International (2000). The Development of Boundary Selection Criteria for the Extension of Breeding Seabird Special 

Protection Areas into the Marine Environment. OSPAR Convention for the Protection of the Marine Environment of the North-

East Atlantic. Vlissingen (Flushing). 
11

 JNCC (Joint Nature Conservation Committee) (2009b). NATURA 2000 Standard Data Form. UK SPA data form Marwick 

Head Standard Natura 2000 Data Form Produced by JNCC, 04/12/09. 
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fulmar has a maximum foraging range of 580 km (Thaxter et al., 2012) and is a 
qualifying species of St Kilda SPA, which is approximately 290 km southwest of the 
Proposed Cable route, therefore the birds from this site have the capacity to forage 
in the Pentland Firth. All designated Scottish SPAs are within 580 km of the 
Proposed Cable route, and a total of 24 of these list northern fulmars as a 
qualifying feature.  Similarly, the northern gannet has a maximum foraging range of 
590 km (Thaxter et al., 2012) and is a qualifying feature of eight Scottish SPAs.  

11.6.9 It is acknowledged that the features of many SPAs have the potential to be affected 
by the Proposed Development. However, seabirds generally tend to forage within 
distances of less than 50 km, with the exception of the northern gannet (mean 
foraging distance of 92.5 km) and lesser black-backed gull (mean of 71.9 km) 
(Thaxter et al., 2012).  Also, seabirds are likely to travel along the coasts, meaning 
that less direct routes from SPAs are taken, and far fewer SPAs are within realistic 
foraging range of the Proposed Development.  Therefore, it is unlikely that seabirds 
from SPAs that are more than 50 km from the Proposed Development will be 
affected and they have been scoped out of the assessment. The averages of 
species’ maximum foraging observed foraging ranges are displayed in Table 11.2. 

Species Presence 

11.6.10 Aerial photographic surveys of the Pentland Firth area (the 12 NM marine area 
extending from Midfield, Highland, to John O’ Groats, Highland including the 
Orkney islands) from November 2010 to August 2011 showed that at least 16 
species of bird were observed in counts of over 10 individuals throughout the 
survey periods, with a total of 21 species observed overall (Alcock, 2012).  Seven 
surveys were undertaken throughout this period: 

 Survey 1: 5th, 6th and 7th November 2010. 

 Survey 2: 14th December 2010 and 20th-21st January 2011. 

 Survey 3: 1st - 4th March 2011. 

 Survey 4: 11th - 13th April 2011. 

 Survey 5: 17th to 19th May 2011. 

 Survey 6: 14th - 15th July 2011. 

 Survey 7: 11th - 13th August 2011. 

11.6.11 No survey was undertaken in February or June, and data from December and 
January have not been separated. The full counts of species throughout the area 
are presented in Table 11.3. 

11.6.12 The most frequently observed species is the northern fulmar, which had a total 
count of 2,841 and is most prevalent throughout February, March and April, with 
more sightings towards the coast (Table 11.3; Figure 11.1). All other species were 
observed in numbers fewer than 500 individuals. However, not all seabirds could 
be identified to species level; ‘small gull species’ were counted in 703 instances, 
and ‘guillemot/ razorbill’ was counted in 659 instances, with additional ‘auk species’ 
counts of 94. Other frequently observed birds included the herring gull (462 
counts), ‘large gull species’ (152 counts), gannet (138 counts), and kittiwake (126 
counts).  

 Northern fulmar: Previous studies have found that Northern fulmar were 

present in the highest densities from August to November, with more than 5.00 
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birds per km2 in the mid-section of the cable and 2.00 to 4.99 birds per km2 at 

the landfall sites (Stone et al., 1995
12

).  The highest concentrations of fulmar 

were observed off the north coast of Hoy (Figure 11.1). 

 Guillemots: Guillemots are present in high densities (>5.00 birds per km2) in 

May and June, when they need to remain close to the colonies for egg 

incubation or chick-rearing, and are generally less prevalent in August when 

fledging has finished and the colonies are deserted (Stone et al., 1995
13

).  

Studies show that black guillemots were always recorded less than 5 km from 

the coast of Caithness during May to July (BirdLife International, 2000
14

). 

During aerial surveys, total auk species (including sightings of guillemot/ 

razorbill, auk species, puffin, razorbill, guillemot, black guillemot) were 

observed in greater numbers near the southern end of the cable (Figure 11.1). 

 Kittiwakes: It was also found that kittiwakes occupied the coastal parts of the 

study region in high densities during their breeding season (June and July), but 

appear to disperse to reduce densities to 0 to 2.99 birds per km2 throughout 

August to October (Stone et al., 1995
15

).  Recent aerial sightings of kittiwake 

were generally infrequent along the cable route (Figure 11.1). 

 Other seabirds: Razorbills, gannets, herring gulls and black-backed gull 

species were generally found to occur in densities of less than 1.99 birds of 

each species per km2 throughout the year (Stone et al., 1995
16

). 

  

                                                
12

 Stone, C.J., Webb, A.. Barton, C., Ratcliffe, N.. Reed, T.C., Tasker, M.L., Camphuysen C.J., and Pienkowski, M.W. (1995).   
13

 As per footnote 12 
14

 BirdLife International (2000). The Development of Boundary Selection Criteria for the Extension of Breeding Seabird Special 

Protection Areas into the Marine Environment. OSPAR Convention for the Protection of the Marine Environment of the North-

East Atlantic. Vlissingen (Flushing) 
15

 As per footnote 12 
16

 As per footnote 12 



Scottish Hydro Electric Transmission plc 
Orkney - Caithness 220 kV Link:  
Marine Environmental Appraisal  

 

LT000017 11-9 
Chapter 11:  
Ornithology 

 

Table 11.3: Counts of Seabirds in the Pentland Firth  

(Source: modified from Alcock, 2012) 
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277 154 2,841 

Small gull 

species* 
131 47 126 209 82 95 13 703 

Guillemot/ 

razorbill* 
    42 25 181 210 201 659 

Herring gull 18   1 9 49 144 241 462 

Tern species*         89 53 12 154 

Large gull 

species* 
54 14 26 5 12 23 18 152 

Gannet 8   3 19 37 26 45 138 

Kittiwake 1     8 22 61 34 126 

Common eider     88 4 9     101 

Auk species* 23 1 10 22 25   13 94 

Great Black-

backed Gull 
  1 15 7 38 12 17 90 

Puffin         7 45 29 81 

Razorbill           51   51 

Common gull 2   2 4 28 3   39 

Black-backed 

Gull Species 
    16 2 1 1 3 23 

Guillemot     1     11   12 

Manx 

shearwater 
      12 12 

Black-headed 

Gull 
      2 3 6   11 

Lesser Black-

backed Gull 
      2     8 10 

Shag 1           6 7 

Diver species*     5       1 6 

Cormorant/ 

shag* 
      1 1   3 5 
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Table 11.3: Counts of Seabirds in the Pentland Firth  

(Source: modified from Alcock, 2012) 
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Great skua         1 3   4 

Black guillemot           2   2 

Seaduck 

species* 
          2   2 

Wader species*          2   2 

Arctic tern        1     1 

Grebe species*      1       1 

* Denotes groups that could not be identified to species level 

Light coloured cell denotes that the  species was observed in that month; darker coloured cell denotes species’  peak counts 

 

Future Baseline 

11.6.13 Under a medium greenhouse gas emissions scenario, it is projected that the shelf 
seas will be 1.5 to 4.0 °C warmer by the end of the 21st century (Baxter et al., 

2011
17

).  Slower warming is occurring in deeper Atlantic water to the west of 

Scotland.  This warming is changing the timing and distribution of phytoplankton 
and zooplankton, which is leading to changes in the size and distribution of 
sandeels (Education Scotland, 2012).  Changes in the abundance and distribution 
of key prey species may result in poor breeding success of seabird colonies that 
depend on them. In 2004 and 2005 poor breeding success of guillemot and 
kittiwake colonies was linked to low abundance of sandeel (Education Scotland, 

2012
18

). 

11.6.14 Since 2005 restrictions on sandeel fisheries were emplaced in inshore waters close 
to seabird colonies. Declines in breeding numbers of most species since 2000 have 
occurred for most seabird species, especially on the east coast, with 55% fewer 

kittiwakes and 25% reduction in Arctic terns (Education Scotland, 2012
19

). This 

decline has been attributed to rising sea temperatures causing changes to the 
distribution of phytoplankton and benthic species, and consequently the food chain 

that depends on these (Baxter et al., 2011
20

; Education Scotland, 2012
21

). 

                                                
17

 Baxter, J.M., Boyd, I.l., Cox, M., Donald, A.E., Malcolm, S.J., Miles, H., Miller, B., Moffat, C.F., (Editors) (2001) Scotland’s 

marine Atlas: Information for the national marine plan. Marine Scotland, Edinburgh. pp191. 
18

 Education Scotland (2012) Scottish seabirds [online] Available from:  

http://www.educationscotland.gov.uk/exploringclimatechange/impacts/scottishseabirds.asp  Accessed October 2012. 
19

 As per footnote 18. 
20

 Baxter, J.M., Boyd, I.L., Cox, M., Donald, A.E., Malcolm, S.J., Miles, H., Miller, B., Moffat, C.F., (Eds) (2011) Scotland's 

Marine Atlas: Information for the national marine plan. Marine Scotland, Edinburgh. pp. 191. 
21

 Education Scotland (2012) Scottish seabirds [online] Available from:  

http://www.educationscotland.gov.uk/exploringclimatechange/impacts/scottishseabirds.asp  Accessed October 2012. 

http://www.educationscotland.gov.uk/exploringclimatechange/impacts/scottishseabirds.asp
http://www.educationscotland.gov.uk/exploringclimatechange/impacts/scottishseabirds.asp
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11.7 Potential Effects  

11.7.1 This section identifies the potential effects which may occur as a result of the 
Proposed Development.  A summary of the effects and their characteristics is 
provided in Table 11.3.  This shows that effects will be temporary. Most effects can 
be considered to be directly linked to seabirds, although indirect effects can occur 
due to changes in prey availability.  

Potential Effects During Installation 

11.7.2 Effects arising during installation are detailed below: 

Displacement or Disturbance of Species of Interest from Construction Noise and Vessel 

Presence 

11.7.3 Vessel activity may cause avoidance behaviour in seabirds, caused by noise and 
visual disturbance, resulting in their temporary displacement.  This disturbance can 
have an effect the food intake rates for birds, their energy budgets, and possibly 

their survival (Kaiser, 2002
22

).  However, some birds are able to habituate to vessel 

presence; gannets, fulmars and kittiwake are considered to be insensitive to this 
disturbance and inshore terns and gulls also show resilience to this effect (Cook 

and Burton, 2010
23

). 

11.7.4 This is considered to be a direct effect on seabirds but is considered temporary as 
the effect will have a relatively low duration and is completely reversible. 

Displacement or Disturbance as a Result of Increased Turbidity 

11.7.5 Many seabirds rely on vision to locate their prey. Changes in water turbidity, as a 
result of re-suspension of sediment during cable burial have the potential to impair 
the foraging success of species such as gannets and auks. This may have a 
negative effect on species populations. This is also considered to be a direct and 
temporary effect on seabirds. 

Changes in Distribution of Prey Through Displacement/Disturbance  

11.7.6 Seabed disturbances have the potential to alter the benthic composition of the 
affected area.  This could cause negative effects to the availability of prey to 
seabirds.  There is a well-established link between the effects to, and loss of, 
communities of shellfish and other invertebrates from intertidal areas and declines 
in avian predators (Cook and Burton, 2010).  The effect of changes to prey 
distribution on seabirds is considered to indirect and temporary. 

Potential Effects During Operation 

11.7.7 Potential effects on seabirds during operation are associated with the potential 
need for maintenance works, and are considered to be: 

 Displacement or disturbance of species of interest  from noise/ pollution from 

survey/ maintenance vessels; and 

                                                
22

 Kaiser, M.J. (2002)  Predicting the displacement of Common Scoter  Melanitta nigra from benthic feeding areas due to 

offshore windfarms. Report to COWRIE. 
23

 Cook, A.S.C.P. and Burton, N.H.K. (2010). A review of the potential impacts of marine aggregate extraction on seabirds. 

Marine Environment Protection Fund (MEPF) Project 09/P130 
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 Changes in distribution of prey through displacement/ disturbance by anchoring 

of vessels. 

11.8 Mitigation  

11.8.1 This section highlights the mitigation that will be delivered to reduce potential 
effects on seabird species. 

Mitigation By Design  

11.8.2 Horizontal directional drilling will be utilised at the landfalls.  This would avoid 
disturbing small cliff habitat that may be used by nesting birds.  

Mitigation During Installation  

11.8.3 Within the North Caithness Cliffs SPA, installation activities will be undertaken 
within an appropriate season (e.g., outside the winter months) to avoid disturbance 
to overwintering species.  A Construction Environmental Management Document 
(CEMD) will be produced by the Applicant prior to construction and must be 
adhered to by all contractors. 

Mitigation During Operation 

11.8.4 During the cable’s lifetime, maintenance or repairs may be required. The effects 
arising from this are likely to be highly localised, but operations will follow best 
practices set out during the installation phase.  Further mitigation is not anticipated 
to be required due to the localised and temporary nature of effects during 
operation. 

11.9 Appraisal of Nature of Residual Effects 

11.9.1 This section gives an appraisal of the significance of residual effects, following the 
application of mitigation, during installation and operation of the cable.  

Residual Installation Effects  

Displacement or Disturbance of Species of Interest from Construction Noise Vessel 

Presence 

11.9.2 Within the open waters (i.e. foraging areas), a small proportion of the available 
habitat will be disturbed. The construction method and timings as set out within 
Chapter 5: Description of the Development are currently anticipated to include  
installation of the subsea cable over a period of approximately 100 days, with the 
installation vessels working 24 hour operations.  Overall seabird vulnerability to 
disturbance is low, with diver and scoter species having higher vulnerabilities (Cook 
and Burton, 2010).  No scoters were identified during aerial surveys of the region, 
and diver species counts were low (Alcock, 2012). 

11.9.3 It is acknowledged that there are some uncertainties associated with the 
distribution and behaviour of seabirds in the marine environment.  The uncertainty 
over the appraisal of effects is considered to be low to medium.  Due to the overall 
low vulnerability of seabirds and the small number of vessels required during 
operation, this effect is considered to be of minor significance. 
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Displacement or Disturbance as a Result of Increased Turbidity 

11.9.4 Most seabird species are considered to have moderate tolerance to the localised 
effects of turbidity (Cook and Burton, 2010) and should be able to relocate to 
nearby alternative habitat. Due to the lack of fine material in the seabed, potential 
sediment plumes are anticipated to settle quickly and have a small spatial extent. 

11.9.5 Some uncertainty is associated with the exact feeding areas of birds.  However, the 
anticipated small extent of the potential plume and the low vulnerability of seabirds 
to turbidity mean this effect is considered to be not significant. 

11.9.6 Changes in distribution of prey through displacement/ disturbance where seabed 
disturbance has an effect on a prey species, indirect effects can occur to seabirds. 
Sandeel and herring are keystone species, on which many seabird species 
depend.  Both these fish are dependent on benthic habitats for key life stages. The 
Proposed Cable will be 70 km long, and the area each side of the cable potentially 

disturbed by trenching or ploughing could be up to 10 m (OSPAR, 2009
24

). There is 

high potential for birds to use alternative areas of the seabed, and the vulnerability 
of most seabirds in the region to indirect prey effects is considered to be low to very 
low (Cook and Burton, 2010). 

11.9.7 The effect of reduced prey availability as a result of smothering by sediments has 
the potential to effect feeding grounds but is considered to be negligible for most 
seabirds and not significant.  

11.9.8 It is acknowledged that there are some uncertainties associated with the exact 
feeding areas for bird populations in the Pentland Firth, but they are considered to 
have little bearing on effect significance.  Taking into consideration the vast area 
available for feeding, the effect of reduced prey availability is considered to be 
minor for designated features of nearby SPAs, such as guillemot, razorbill and 
kittiwake; and not significant for all species. 

Residual Operational Effects   

11.9.9 During the operational phase of the Proposed Development there may be a need 
for scheduled maintenance work or emergency repairs to be undertaken.  Effects 
arising from these activities would be highly localised and less significant than 
those described for cable installation. Effects identified are: 

 Displacement or disturbance of species of interest  from noise/pollution from 

survey/maintenance vessels; and 

 Changes in distribution of prey through displacement/disturbance by anchoring 

of vessels. 

11.9.10 These are considered to be not significant due to their highly localised nature and 
low temporal frequency. 

  

                                                
24

 OSPAR (2009) Assessment of the environmental impacts of cables. – Publication Number: 437/2009, 19 p. 
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Table 11.3  Residual Environmental Effects 

Residual Effect Type of Effect 
(Direct/ 
Indirect/ 
Secondary) 

Duration of Effect 
(Temporary/ 
Permanent)  

Nature of Effect (Adverse/ 
Beneficial) 

Installation 

Displacement or 

disturbance of species of 

interest from construction 

noise vessel presence. 

Direct Temporary Adverse 

Minor significance 

Displacement or 

disturbance as a result of 

increased turbidity. 

Direct Temporary Adverse 

Not significant 

Changes in distribution of 

prey through 

displacement/ 

disturbance. 

Indirect Temporary Adverse 

Minor significance for SPA 

feature species 

Not significant for other species 

Operation 

Displacement or 

disturbance of species of 

interest from 

noise/pollution from 

survey/maintenance 

vessels. 

Direct Temporary Adverse 

Not significant 

Changes in distribution of 

prey through 

displacement/ 

disturbance by anchoring 

of vessels. 

Indirect Temporary Adverse 

Not significant 
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11.10 Summary 
 

Table 11.4: Summary of Potential Effects of the Proposed Development, Mitigation 
and Residual Effects 

Likely Significant Effect Mitigation Proposed Means of 
Implementation 

Outcome / 
Residual Effect 

Installation 

Displacement or disturbance of 

species of interest from 

construction noise and vessel 

presence. 

Horizontal directional 

drilling will be utilised at 

the cable landfalls, up to 

400 m offshore. 

A CEMD will be produced 

prior to construction. 

By design 

 

 

During 

installation 

Not significant 

Displacement or disturbance as a 

result of increased turbidity. 

Horizontal directional 

drilling will be utilised at 

the cable landfalls, up to 

400 m offshore. 

By design Not significant 

Reduction in food availability 

through 

displacement/disturbance of 

prey. 

Horizontal directional 

drilling will be utilised at 

the cable landfalls, up to 

400 m offshore. 

A CEMD will be produced 

prior to construction. 

By design 

 

 

During 

installation 

Not significant 

Operation 

Displacement or disturbance of 

species of interest from 

noise/pollution from 

survey/maintenance vessels. 

None None Not significant 

Changes in distribution of prey 

through displacement / 

disturbance by anchoring of 

vessels. 

None None Not significant 
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12 FISH AND SHELLFISH ECOLOGY 

12.1 Introduction 

12.1.1 This chapter describes the fish and shellfish ecology within the vicinity of the 
Proposed Development and provides an appraisal off the potential effects on the 
existing fish and shellfish species (including finfish, shellfish and elasmobranchs) in 
the region are also identified, arising from the installation and operation of the 
Proposed Development. 

12.1.2 The appraisal has been carried out following the principles of EIA methodology 
considering the magnitude of change combined with the sensitivity of the specific 
receptor, based on professional judgement (for further details refer to Chapter 2: 
Environmental Appraisal Process and Methodology).  This includes consideration 
of indirect and secondary effects.  Mitigation options are also described to minimise 
these effects, where practical and feasible.  Where potential effects are considered 
to interact with species of conservation concern, these effects are discussed with 
regard to Habitats Regulation Appraisal (HRA) and information is presented to 
inform an Appropriate Assessment (AA) (for more detail refer to Chapter 8: 
Conservation and Designated Sites). 

12.1.3 The description of the existing environment is largely based on a desk based 
research exercise and site specific benthic survey Technical Appendix 9.1 (Benthic 
Solutions Limited, 20121).  

12.2 Legislation and Policy Context 

12.2.1 Relevant national and international policies and legislation relating to the 
installation of subsea cables and the development of environmental appraisals are 
discussed in Chapter 3: Project Need and Regulatory Context.   

12.2.2 Additionally, legislation relating to conservation of species and habitats, including 
those relating to fish and shellfish of conservation concern and areas designated to 
protect certain species, is described in detail in Chapter 8: Conservation and 
Designated Sites. 

12.3 Issues Identified during Consultation 

12.3.1 This section summarises relevant responses to the consultation process as 
described in Chapter 2: Environmental Appraisal Process and Methodology.  
Responses to this were received by a number of stakeholders and statutory 
government advisors.  Table 12.1 below identifies relevant consultation responses 
relevant to consideration of fish and shellfish ecology within this chapter. 

  

                                                 
1

 Benthic Solutions Limited (2012). Environmental baseline survey: Proposed Orkney-Caithness 132kV Connection Marine 

Environmental Survey. REPORT REF: 11.0679 (BSL 1226). VOLUME 3: BIOLOGICAL REPORT.  Revision 1. 



 

Scottish Hydro Electric Transmission plc 
Orkney - Caithness 220 kV Link:  
Marine Environmental Appraisal 

 

Chapter 12: 
Fish and Shellfish Ecology 12-2 LT000017 

 

Table 12.1: Issues Identified During Consultation 

Consultee Issue How / where this is addressed 

Scottish Natural Heritage (SNH) 
(20112) 

Recommend that it is 
established which fish and 
shellfish species are present, 
at which life stages and what 
their sensitivities to particular 
effects are. 

This chapter outlines species 
likely to be present in the region 
including consideration of life 
stages of different species.  
Sensitivities of species are 
discussed in section 12.6. 

SNH (2011) Identified that effects on fish 
require assessment, including 
migratory species which are 
qualifying interests of Special 
Area of Conservation (SAC) 
as well as European eel and 
sea trout should be 
considered.  Identified the 
following issues requiring 
assessment: 

 assessment of construction 
effects on spawning 
grounds and other 
supporting habitats; 

 consideration of 
Electromagnetic fields 
(EMF) and thermal loading, 
particularly with regard to 
migratory species’ 
movement; 

 noise and vibration and 
potential effects on 
migratory fish movement 
and behaviour; and 

 assessment of 
sedimentation levels and 
potential effects on fish 
(including spawning and 
nursery grounds, juveniles 
and migrating species). 

This chapter considers the 
effects recommended for 
consideration by SNH.  Further 
information is presented in 
section 12.6. 

SNH (2011) Directed the assessment to 
use of the following 
information sources: 

 Coull et al. (19983) and 
Ellis et al. (20104) 
information on spawning 

The information sources 
recommended are used where 
appropriate.  In particular: 

 

 

                                                 
2

 Scottish Natural Heritage (SNH) (2011) Orkney Caithness Connection Consultation Document.  Letter from David Law, SNH 

to Lisa Kelly, SHETL, 29 November 2011. 

3 Coull, K.A., Johnstone, R. and Rogers, S.I. (1998) Fisheries Sensitivities Maps in British Waters. Published and distributed by 

UKOOA Ltd. 

4 Ellis et al 2010 MB5301 Mapping spawning and nursery areas of species to be considered in Marine Protected Areas (Marine 

Conservation Zones) [online].  Available from: 

http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&Completed=2&ProjectID=16843 
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Table 12.1: Issues Identified During Consultation 

Consultee Issue How / where this is addressed 

and nursery areas; 

 supplementary data from 
benthic characterisation 
survey; and 

 information from SNH 
research reports on benthic 
habitats and epifauna in 
the Pentland Firth (Moore, 
20095, 20106; Moore and 
Roberts 20117); 

 information on sandeel 
habitat; 

 data from the International 
Herring Larva Survey 
(IHLS); 

 Marine Scotland review of 
migratory fish movement in 
Scotland (Malcolm and 
Bartlett, 20108); and 

 Gill and Bartlett (2010) 
review of EMF effects on 
migratory fish. 

 Ellis et al. (2010) have since 
been superseded by Ellis et 
al. (20129) data on spawning 
and nursery grounds; and 

 Information from the Scottish 
MPA project has been used 
to identify important areas 
for sandeel. 

SEPA10 Requested consideration of 
UK Biodiversity Action Plan 
(UK BAP) species and 
habitats within the EA; 

requested consideration of 
marine non-native species 
within the EA; and 

recommended consideration 
of SACs but deferred to SNH 
for specific advice. 

UKBAP species are considered 
in this chapter and in Chapter 8: 
Conservation and Designated 
Sites. 

Relevant SACs and qualifying 
features / species are 
considered in both chapters 
following advice from SNH as 
above. 

                                                 
5 Moore, C.G. (2009) Preliminary assessment of the conservation importance of benthic epifaunal species and habitats of the 

Pentland Firth and Orkney Islands in relation to the development of renewable energy schemes. Scottish Natural Heritage 

Commissioned Report No. 319. 

6 Moore, C.G. (2010).  Preliminary assessment of the conservation importance of benthic species and habitats off the west 

coast of Orkney and in the Pentland Firth in relation to the development of renewable energy schemes.  Scottish Natural 

Heritage Commissioned Report No. 352. 

7 Moore, C. G. and Roberts, J. M. (2011).  An assessment of the conservation importance of species and habitats identified 

during a series of recent research cruises around Scotland.  Scottish Natural Heritage Commissioned Report No. 446. 

8 Malcolm, I., Godfrey, J. and Youngson, A. (2010).  Review of migratory routes and behaviour of Atlantic salmon, sea trout and 

European eel in Scotland’s coastal environment: implications for the development of marine renewables.  Marine Scotland 

Science. 

9 Ellis, J. R., Milligan, S. P., Readdy, L., Taylor, N. and Brown, M. J. (2012).  Spawning and nursery grounds of selected fish 

species in UK waters Science Series Technical Report 147, Lowestoft: Cefas.56 pp. 

10 Scottish Environmental Protection Agency (SEPA) (2011). Scoping for Proposed Orkney to Caithness 132kV Transmission 

Connection.  Letter from Pat Haynes, SEPA to Richard Baldwin, SHETL, 2 November 2011. 
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12.4 Appraisal Methodology  

The Study Area 

12.4.1 Given the mobile nature of many fish and shellfish species a specifically defined 
study area is not applicable to this chapter.  However, given the limited spatial 
extent of the Proposed Development and given consultation advice received by 
SNH, a study area has been defined based on: 

 The benthic ecological study area, aligning closely to the footprint of the 
Proposed Development, as outlined in Chapter 9: Marine Benthic Ecology; 

 A wider regional context for definition of areas such as spawning and nursery 
grounds as requested by SNH in pre-scoping advice; and 

 A regional context to encompass migratory routes for species such as Atlantic 
salmon and designated areas for these species (see Chapter 8: Conservation 
and Designated Sites). 

Baseline Characterisation 

12.4.2 Characterisation of the fish and shellfish species likely to be found in the vicinity of 
the marine cable route has been informed by a desk based research exercise, 
supplemented by information from a site-specific survey, and supported where 
relevant by information from a benthic characterisation survey, as described in 
Chapter 9: Marine Benthic Ecology.  This has included consideration of the 
following information sources: 

 Benthic characterisation survey (see Benthic Solutions Limited, 201211); 

 data and information from Marine Scotland, Marine Scotland Science and the 
Centre for Environment, Fisheries and Aquaculture Science (Cefas) including 
fisheries statistics and research reports (see Chapter 13: Commercial Fisheries 
for more information on relevant data sources for fisheries activity); 

 data and information from the Scottish MPA project including collated 
information on species and habitats of conservation importance; 

 SNH research reports, including those on habitats and species in the Pentland 
Firth as well as specific research reports on species of conservation 
importance (e.g. Atlantic salmon and others); 

 information on species and habitats of conservation importance from 
organisations such as the International Union for the Conservation of Nature 
(IUCN), the Joint Nature Conservation Committee (JNCC), UK Marine Life 
Information Network (MarLIN) and UK Biodiversity Action Plan (UKBAP); 

 research reports commissioned through the Collaborative Offshore Wind 
Research into the Environment (COWRIE) and other organisations such as the 
OSPAR commission detailing potential environmental effects from power 
cables; and 

 peer reviewed publications, grey literature and other research articles. 
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 Benthic Solutions Limited (2012) Environmental baseline survey: Proposed Orkney-Caithness 132kV Connection Marine 

Environmental Survey.  REPORT REF: 11.0679 (BSL 1226). VOLUME 3: BIOLOGICAL REPORT.  Revision 1. 
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Method of Appraisal  

12.4.3 The overall approach to the appraisal of environmental effects is described in 
Chapter 2: Environmental Appraisal Process and Methodology.  Where a more 
detailed discussion of the approach to the appraisal of effects on fish and shellfish 
is necessary, this is discussed in this chapter.  

12.4.4 Appraisal of the potential significance of an effect is attributed by professional 
judgement taking into account, where information is available, the geographical 
extent of the effect, the rarity or scarcity of the receptor, the potential duration of the 
effect, the likelihood of the particular effect occurring as predicted and the 
sensitivity of the receptor.  The sensitivity of a species has been defined using 
published information where possible, such as guidelines developed by MarLIN. 

12.4.5 At the time of appraisal, the project installation techniques had not been agreed.  
By assessing pathways of the most likely significant effects, all potential effects of 
the project’s final design should be assessed.  In order to ensure the appraisal 
considered all potential effects, the worst case scenarios in terms of project 
description and environmental changes were appraised.  The scenarios appraised 
in this chapter are described below in Table 12.2. 

 

Table 12.2: Worst Case Scenarios 

Potential Effect Scenario Appraised 

Construction Phase  

Physical disturbance to habitat and species from 
cable trenching. 

Maximum construction area, estimated at 70 km 
(cable length) x 3 m (cable trench width). 

Physical disturbance to habitat and species from 
vessel anchoring. 

Qualitatively appraised given likely vessel 
movements. 

Increased suspended sediments, sediment 
deposition and scour during trenching. 

Qualitatively appraised given minimal likely 
sediment release during trenching.  Cable is likely 
to be trenched or installed using drilling with 
minimal rock placement so scour is not expected. 

Operational Phase 

Permanent habitat loss Qualitatively appraised given area of cable under 
rock placement. 

Introduction of new habitat Qualitatively appraised given area of cable under 
rock placement (rock placement will be used only 
where burial is not possible). 

EMF and heating  Qualitative appraisal. 

Burial depth assumed at 1 m for entire cable 
route (through burial or placement of rock on 
cable). 
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12.5 Baseline Conditions  

Current Baseline  

12.5.1 As summarised by Marine Scotland et al. (201012), the waters in the Pentland Firth 
and around Orkney support a wide range of fish and shellfish species, including 
those of direct commercial or conservation importance and those that indirectly 
affect such species, e.g. sandeel Ammodytes sp. Detailed spatial data on fish and 
shellfish distribution are not available for many species within the region (Gordon, 
200313; Shields et al., 200914; Marine Scotland et al., 201015), however overview 
information on individual species types and potential distributions is provided 
below.  

12.5.2 The Pentland Firth and west of Orkney waters region is also identified as a 
spawning and nursery ground for a number of species, as shown in Figures 12.1 
and 12.2, indicating spawning for herring and spawning and nursery grounds for 
lemon sole Microstomus kitt, sprat Sprattus sprattus and sandeel as overlapping 
with the proposed cable route.  

12.5.3 Additionally, a range of commercial fisheries operate in the region as a result of 
these populations, as described in Chapter 13: Commercial Fisheries. 

Pelagic Fish 

12.5.4 Pelagic fish are those that inhabit open water.  Species common to Scottish waters 
and likely to be present in the region of the Proposed Development include herring 
Clupea harengus, mackerel Scomber scombrus and sprat.  

12.5.5 Herring spawning grounds are known to overlap the Proposed Development (see 
Figure 12.1). Herring spawning occurs in the Orkney and Shetland region in 
autumn (ICES, 200616).  The International herring larval survey (IHLS), conducted 
annually in the region through plankton tows by ICES, showed relatively high 
abundances of larvae in 2,011 areas to the west of Hoy compared with north of 
Orkney and the Pentland Firth region, with levels comparable to other autumn 
spawning regions further south (ICES, 201217). 

12.5.6 Spawning and nursery grounds for sprat also overlap the Proposed Development.  
The marine mammals thought to be in the region are reported to feed on sprat S. 
sprattus as do numerous seabirds (see Chapters 10: Marine Mammals and 11: 
Ornithology). 
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 Marine Scotland, The Scottish Government, AECOM and Metoc (2010) Pentland Firth and Orkney Waters Marine Spatial 

Plan Framework and Regional Locational Guidance for Marine Energy.  Final Report, 2010. 

13 Gordon, J. (2003) Fish and Fisheries in the SEA4 Area. Report to the Department of Trade and Industry.  Oban, Scottish 

Association for Marine Science. 

14 Shields, M., Dillon, L. J., Woolf, D. and Ford, A T. (2009) Strategic priorities for assessing ecological impacts of marine 

renewable energy devices in the Pentland Firth (Scotland, UK).  Marine Policy 33: 635-642. 

15 As per footnote 12 

16 ICES (2006) ICES CIEM ICES Fish Map –Herring [online] Available from:  

http://www.ices.dk/marineworld/fishmap/ices/pdf/herring.pdf Accessed November 2012 

17 ICES (2012) International Council for the Exploration of the Sea Herring Assessment Working Group for the Area South of 

62N, Report 2012. 
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Demersal Fish 

12.5.7 Demersal species are those that inhabit the water column close to, or at the 
seabed, though certain life stages of various demersal species can be pelagic.  
There is a range of demersal finfish species that may be present in the region 
surrounding the Proposed Development including the following species of 
commercial or conservation importance (Scottish Executive, 200718; Marine 
Scotland et al., 201019). 

 Cod Gadus morhua; 

 Monkfish Lophius piscatorius; 

 Haddock Melanogrammus aeglefinus;  

 Plaice Pleuronectes platessa; and 

 Sandeel Ammodytes sp. (also considered a bentho-pelagic species), among 
many other species. 

12.5.8 The spawning and nursery grounds of some key demersal species are shown in 
Figures 12.1 and 12.2.  This shows that the spawning and / or nursery grounds of 
Norway pout Trisopterus esmarkii, haddock Melanogrammus aeglefinnus and 
lemon sole, as well as sandeel, are in close vicinity to, or overlap, the Proposed 
Development . 

12.5.9 Sandeel have been identified as a keystone species of importance in terms of 
supporting other species of conservation and commercial importance (e.g. Marine 
Scotland et al., 201020). West of Hoy and the Mainland there have been records of 
small numbers of sandeel above the sediment surface (Moore, 2010; Moore and 
Roberts, 2011).  Sandeel nursery grounds are also recorded as occurring in the 
Pentland Firth and Orkney Waters (Shields et al., 200921; Moore and Roberts, 
2011; JNCC et al., 2012b22).  

Diadromous Fish 

12.5.10 Diadromous species are migratory fish that move between freshwater and marine 
environments at various life stages for breeding or spawning purposes.  
Anadromous fish are those that spend the majority of their lives in the marine 
environment and move upstream to freshwater habitats to breed and spawn (e.g. 
Atlantic salmon Salmo salar) and catadromous fish are those that move from 
freshwater habitats into marine environments to spawn, e.g. European eel Anguilla 
anguilla. 

                                                 
18

 Scottish Executive (2007) Scottish Marine Renewables Strategic Environmental Assessment. Environmental Report.  Faber 

Maunsell Aecom and Metoc for the Scottish Executive, March 2007. 

19 Marine Scotland, The Scottish Government, AECOM and Metoc  (2010) Pentland Firth and Orkney Waters Marine Spatial 

Plan Framework and Regional Locational Guidance for Marine Energy.  Final Report, 2010. 

20 As per footnote 19 

21 Shields, M.A., Dillon, L.J., Woolf, D.K.  and Ford, A.T. (2009) Strategic priorities for assessing ecological impacts of marine 

renewable energy devices in the Pentland Firth (Scotland, UK). Marine Policy 33: 635–642. 

22 JNCC, Scottish Natural Heritage and Marine Scotland (2012b) Overview of additional MPA search locations. Report for 

workshop on 14th and 15th March 2012, Heriot-Watt University, Edinburgh 
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12.5.11 The Proposed Development does not overlap with any specific diadromous 
species’ breeding, spawning or nursery areas, however various species could 
travel through the Pentland Firth and Orkney waters during migration. 

12.5.12 There is a lack of information on the major migratory routes of post-smolt salmon in 
the marine environment, though the nearshore environment close to natal rivers is 
inevitably key to this migration (Malcolm et al., 201023).  The review of salmon 
migration by Malcolm et al. summarised that both grilse and adult salmon are 
unlikely to migrate to the east of Orkney, but will travel through the Pentland Firth 
from east to west and vice versa, therefore crossing the area of the proposed cable 
route.  The depth at which salmon migrate remains unknown, though adult fish are 
thought to spend most of their time in shallow water from 0 - 40 m (Malcolm et al., 
2010). 

12.5.13 The freshwater pearl mussel Margaritifera margaritifera colonises and disperses 
through temporary parasitisation of diadromous salmonids, and therefore the 
salmonid population is essential to the life cycle of freshwater pearl mussel 
(Skinner et al., 200324).  Freshwater pearl mussel is a qualifying feature of both the 
River Naver and River Borgie SACs on the north Caithness coast (see Chapter 8: 
Conservation and Designated Sites). 

12.5.14 The routes and migration patterns of European eel Anguilla anguilla are relatively 
unknown, despite their life stages being relatively well understood.  Marine 
Scotland’s 2010 review of available information on the species’ migration outlines 
that for both of the species’ distinct migration movements it is possible that a 
significant proportion of the European population may pass through seas around 
Scotland (Malcolm et al., 2010).  Malcolm et al. also recognise that there is 
evidence to suggest the Pentland Firth region is widely used by eels colonising 
rivers on the eastern seaboard of Scotland. 

Elasmobranchs 

12.5.15 Elasmobranch species are reported as being common in the Pentland Firth and 
Orkney waters.  The Offshore Energy SEA (Department of Energy and Climate 
Change (DECC, 200925) details several species of dogfish (e.g. lesser-spotted 
dogfish) and rays (e.g. cuckoo ray Leucoraja naevis).  Other elasmobranch 
species, such as porbeagle Lamna nasus may migrate through the study area 
(Shields et al., 200926). 

12.5.16 Additionally there are a number of basking sharks Cetorhinus maximus that have 
been recorded, both in published and unpublished data and reports, in the 
Pentland Firth and Orkney waters, across different seasons with peak 

                                                 
23

 Malcolm, I. A., Godfrey, J. and Youngson, A. F.  (2010) Review of migratory routes and behaviour of Atlantic salmon, sea 

trout and European eel in Scotland’s coastal environment: implications for the development of marine renewables.  Scottish 

Marine and Freshwater Science 1 (14). 

24 Skinner, A., Young, M. and Hastie, L. (2003) Ecology of the Freshwater Pearl Mussel. Conserving Natura 2000 Rivers 

Ecology Series No. 2. English Nature, Peterborough. 

25 DECC (Department of Energy and Climate Change) (2009) UK Offshore Energy Strategic Environmental Assessment 

Environmental Report. DECC, January 2009. 

26 Shields, M., Dillon, L. J., Woolf, D. and Ford, A T. (2009) Strategic priorities for assessing ecological impacts of marine 

renewable energy devices in the Pentland Firth (Scotland, UK). Marine Policy 33: 635-642. 
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concentrations in August, as with other locations in Scotland.  However the species 
is noted as a casual visitor to the region (Evans et al., 201127). 

Shellfish 

12.5.17 Orkney waters support relatively large brown crab Cancer pagurus, velvet crab 
Necora puber and lobster Homarus gamarus fisheries (see Chapter 13: 
Commercial Fisheries) suggesting populations of these species are present in the 
region.  However, population structures are not well understood and catches have 
increased and included areas further offshore in recent years, with catches now 
potentially above sustainable exploitation levels (Mesquita et al., 201128). 

12.5.18 Individuals of the brown crab were found in the current swept areas of the Pentland 
Firth in characterisation surveys undertaken by SNH (Moore, 2009), who also 
suggested this region to be an important nursery ground for brown crab feeding on 
barnacle crusts.  Tagging studies undertaken by Marine Scotland also indicate 
populations in the Pentland Firth region and west of Orkney, with migration of 
females observed to deeper waters to the west, south and east of the Firth and 
west of Hoy region through recapture of tagged individuals (Jones et al., 201029). 

12.5.19 Brown crab C. pagurus was recorded along the cable route during characterisation 
surveys in areas of cobbles and boulders (Benthic Solutions Limited, 201230).  

12.5.20 Additionally a Nephrops fishery operates in an area to the north and west of 
Mainland Orkney, within a discrete management area (known as Noup), which links 
to the Nephrops burrowed mud habitat (ICES, 201231).  Figures 12.1 and 12.2 
provide an overview of nursery and spawning grounds for Nephrops which are also 
expected to be present in the area surrounding the fishery and not in the vicinity of 
the Proposed Development. 

Species of Conservation Importance 

12.5.21 A number of the fish and shellfish species likely to be present in the vicinity of the 
Proposed Development are designated for their nature conservation importance.  
Further information is provided in Table 12.3 below, and information on the relevant 
levels of conservation designation and protection is provided in Chapter 8: 
Conservation and Designated Sites. 

  

                                                 
27 Evans, P.G.H, Baines, M.E. and Coppock, J., 2011.  Abundance and behaviour of cetaceans and basking sharks in the 

Pentland Firth and Orkney Waters.  Report by Hebog Environmental Ltd and Sea Watch Foundation.  Scottish Natural 

Heritage Commissioned  Report No.419 

28 Mesquita, C., Dobby, H. and McLay, A. (2011) Crab and Lobster Fisheries in Scotland: Results of Stock Assessments 2006-

2008.  Scottish Marine and Freshwater Science Report 2 (11). 

29 Jones, G., Gibson, P., Dobby, H. and McLay, A. (2009) Brown crab (Cancer pagurus) Migrations of the Northern Scottish 

Coast. Scottish Industry Science Partnership Report 02/10. 

30 Benthic Solutions Limited (2012).  Environmental baseline survey: Proposed Orkney-Caithness 132 kV Connection Marine 

Environmental Survey.  REPORT REF: 11.0679 (BSL 1226).  VOLUME 3: BIOLOGICAL REPORT.  Revision 1 

31 ICES (2012).  International Council for the Exploration of the Sea Working Group on the Assessment of Demersal Stocks in 

the North Sea and Skagerrak, Annual Report Annex 3: Stock Annex. 
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Table 12.3: Fish and Shellfish of Conservation Importance 

Species Conservation Designation Information 

A total of 26 fish and shellfish, including 2 
shellfish, 17 bony fish, and 7 sharks, skates / rays 
(see JNCC, 201232)  

Many species are Priority Marine Features 
(PMF); 

Many species are UKBAP species. 

Basking shark C.maximus Listed under various international conventions 
such as CITES and OSPAR; 

Listed within domestic legislation including Nature 
Conservation (Scotland) Act and Marine 
(Scotland) Act. 

Atlantic salmon S.salar Listed within Annexes of Habitats Directive; 

Qualifying feature of nearby SACs with potential 
connectivity to the proposed cable (see Chapter 
8: Conservation and Designated Sites); 

Listed by other international conventions 
including Bern Convention; 

PMF (marine environment); 

MPA search feature (marine environment);  

UKBAP species (multi sea winter component of 
population). 

Sea trout S.trutta UKBAP species; 

PMF. 

FWPM M.margaritifera 

(Atlantic salmon and sea trout are host species 
so effects will only arise as an indirect 
consequence of effects on salmonids) 

Listed within Annexes of Habitats Directive; 

Qualifying feature of nearby SACs with potential 
connectivity to the proposed cable (see Chapter 
8:  Conservation and Designated Sites). 

European Eel A.anguilla ICES consider species to merit emergency 
action; 

Listed by international organisations such as 
IUCN as critically endangered. 

Future Baseline 

12.5.22 Predicting future changes to ecosystems is complex and difficult.  Climate change 
(warming seas, ocean acidification and sea level rising etc.) is likely to have 
implications on the marine environment that can be modelled.  There could be 
changes to fish migration patterns, survival and food webs between species.  There 
could be beneficial changes in species and distributions or habitat ranges 
supporting them but there is also a risk of losses of certain species (or reductions in 
their natural range) (MCCIP, 201233). 

                                                 
32 JNCC (Joint Nature Conservation Committee) (2012) Identification of Priority Marine Features in Scotland’s seas.  JNCC 

Report No. 462 

33 Marine Climate Change Impacts Partnership (2012) Marine Climate Change Impacts on Fish, Fisheries and Aquaculture. 

(Eds. Frost, M., Baxter, J.M., Buckley, P.J., Cox, M., Dye, S.R. and Withers Harvey, N.) Summary Report, MCCIP, Lowestoft, 

12pp. 
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12.6 Potential Effects  

Potential Effects during Installation 

12.6.1 It is anticipated that the proposed installation activities may have some effect on 
fish and shellfish species.  Nevertheless, many of these activities are routine, of low 
magnitude and of very low spatial extent and temporal duration and so many will 
not have a significant effect on species or populations of fish and shellfish in the 
region. 

Disturbance of Seabed through Trenching and Burial Activities and Associated Changes to 
Sedimentary Regime  

12.6.2 The installation of the subsea cable will disturb a corridor of substrate along the 
length of the cable during the trenching process.  During this installation there will 
be some disturbance of sediments including re-suspension into the water column.  
This will result in localised increases in turbidity and some settlement and 
deposition of this sediment.  This disruption of the seabed, including changes to 
sediment dispersion, may have an effect on fish and shellfish species in a number 
of ways:   

 direct effects may occur on sessile organisms in the direct vicinity of the 
proposed installation activity (e.g., smothering or, crushing, from cable plough 
operation or rock placement); 

 indirect effects given the alteration in the seabed and movement of sediment, 
such as changes to spawning and nursery grounds for some species, alteration 
of feeding or foraging grounds or prey species, or behavioural changes given 
areas of increased turbidity.  Furthermore, for areas where the cable cannot be 
trenched or ploughed, there may be localised areas of habitat loss;  

 the installation of the cable will involve the movement of a number of vessels, 
for example, including pre-sweep dredging activities, cable installation and post 
installation inspection.  The presence of these vessels results in a possible 
increased risk of accidental discharges and spillages from vessels with 
possible indirect effects on fish and shellfish species though accumulation of 
contaminants through prey; and 

 there is also a potential risk of collision of vessels with large slow-moving fish 
such as basking shark, which is considered to be a direct and permanent 
effect. 

Increased Noise due to Installation Operations and Machinery 

12.6.3 The installation of the proposed cable may result in increases in ambient noise 
through a number of activities, including vessel operation, cable plough operation 
and others.  Certain fish and shellfish species have some sensitivity to changes in 
noise.  This increase in ambient noise could therefore have an effect on noise 
sensitive marine fish and shellfish species, both directly causing physiological harm 
or indirectly given behavioural responses, as noise may affect certain species’ 
spawning or migration activities.   
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Potential Effects during Operation 

Increases in Sea Temperature due to Energy Loss from the Cable 

12.6.4 Increases in sea temperature due to energy loss from the cable are described in 
Chapter 7: Water Quality and Chapter 9: Marine Benthic Ecology.  As summarised 
in OSPAR (200834; 201235) the effect of increased heat dissipation from marine 
power cables is a subject about which there is very little information, in terms of 
modelling outputs or on potential effects on marine life or biogeochemical flows 
within sediments.  A localised increase in water or seabed temperature may affect 
demersal fish and shellfish species, although pelagic species are expected to be 
able to avoid such an effect.  This is a direct effect and is considered to be 
permanent for the lifetime of the cable. 

Change to Ambient Electromagnetic Fields due to Induced Magnetic Fields from the Cable 

12.6.5 The earth has a natural magnetic field, with a variety of field strengths, due to, for 
example, geological characteristics of underlying rock.  Introduction of a power 
cable into this environment can cause localised changes in the electromagnetic 
field.  The term electromagnetic field (EMF) covers both the electric field (E field), 
(dependent on voltage for a cable) and the magnetic field (B field) (dependent on 
the current for a cable).  In High Voltage AC (HVAC) cables, the B field produced 
rotates with the alternating movement of the electrical current and is emitted into 
the adjacent sea water, creating an induced E field (Gill and Bartlett, 201036).  The 
emission of the B field from a cable, which cannot be shielded by sheathing of the 
cable, is dependent on both the cable design and conductivity of the seabed and 
surrounding environment (e.g. rock armouring) (Gill and Bartlett, 201037).  

12.6.6 A number of marine fish and shellfish are able to detect magnetic fields, either 
directly or indirectly through induced E field detection.  This includes elasmobranch 
and teleost fish as well as other species including some shellfish including lobster 
and crabs.  An electric sense may be important to these species to assist in 
detecting prey, predators and conspecifics for social or reproductive behaviours. 
Magnetic sensitivity may be important for orientation, homing and navigational 
movements and migration.  As such the EMF emitted from the cable has the 
potential to interfere with these functions.  This is a direct effect and is considered 
to be permanent as it will occur for the lifetime of the Proposed Development.  

12.6.7 Numerous studies have reviewed existing research into the effects of changes in 
EMF on different marine species (Aecom and Intertek Metoc, 201138; OSPAR, 

                                                 
34

 OSPAR (2008) Background Document on potential problems associated with power cables other than those for oil and gas 

activities. Biodiversity Series 370/2008. 

35 OSPAR (2012) Guidelines on Best Environmental Practice (BEP) in Cable Laying and Operation, Agreement 2012-2.  

OSPAR Jan 2012, Annex 14 (Biodiversity Work Stream). 

36 Gill, A.B. & Bartlett, M. (2010) Literature review on the potential effects of electromagnetic fields and subsea noise from 

marine renewable energy developments on Atlantic salmon, sea trout and European eel.  Scottish Natural Heritage 

commissioned Report No. 401 

37 Gill, A.B. & Bartlett, M. (2010) Literature review on the potential effects of electromagnetic fields and subsea noise from 

marine renewable energy developments on Atlantic salmon, sea trout and European eel.  Scottish Natural Heritage 

commissioned Report No. 401 

38 Aecom and Intertek Metoc (2011).  Western HVDC Link Environmental Report: Marine Cable.  Report for Western HVDC 

Link, September 2011 
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200839 and 201240, Fisher and Slater, 201041, Gill and Bartlett, 201042, Olsson et 
al., 201043) though none has provided conclusive proof of an adverse effect on the 
physiology and behaviour of fish and shellfish species.   

12.7 Mitigation  

Mitigation by Design  

12.7.1 The landfalls will be horizontally directionally drilled and as such the effect of 
changes to the intertidal environment (and associated changes to fish and shellfish 
species) are removed.  This design has been taken into account in the appraisal of 
effects undertaken above. 

12.7.2 Additionally the design of the marine cable means that certain physical effects have 
been minimised.  This includes changes to electric fields, as these are minimised 
given appropriate casing of the subsea cable.  Additionally the cable design takes 
into account measures to reduce the risk of leaching of materials such as 
chemicals into the marine environment. 

Mitigation during Installation 

12.7.3 The cable will be installed using trenching techniques (and directional drilling at 
landfalls) where possible.  This will minimise the effect of EMF as the distance from 
the cable to the water column will be increased.  This increases the distance 
between the source of an electromagnetic field and the individual fish and shellfish 
species (Olsson et al., 201044). 

12.7.4 Where trenching and burial of the cable is not possible, rock placement will be used 
to increase the distance between the cable and the open water.  This, as above, 
minimises the distance between fish and shellfish species and the source of an 
electromagnetic field. 

Mitigation during Operation 

12.7.5 During operation of the cable regular monitoring will be undertaken on the status of 
the buried cable.  This is undertaken to ensure ongoing safe operation of the cable 
as well as appraise the risk to certain sectors, such as demersal fisheries.  
Monitoring of the cable to ensure the cable remains buried will ensure that a 
number of the effects outlined above remain mitigated. 

                                                 
39 OSPAR (2008) Background Document on potential problems associated with power cables other than those for oil and gas 

activities.  Biodiversity Series 370/2008. 

40 OSPAR (2012) Guidelines on Best Environmental Practice (BEP) in Cable Laying and Operation, Agreement 2012-2.  

OSPAR Jan 2012, Annex 14 (Biodiversity Work Stream). 

41 Fisher and Slater (2010). Effects of electromagnetic fields on marine species: a literature review.  Prepared on behalf of 

Oregon Wave Energy Trust, 0905-00-001, September 2010. 

42 As per footnote 37 

43 Olsson, T., Bergsten, P., Nissen, J. and Larsson, A. (2010).  Impact of EMF from submarine cables on marine organisms: 

the current state of knowledge. Project 3080100 for Vattenfall Ocean Energy Programme, November 2010. 

44 Olsson, T., Bergsten, P., Nissen, J. and Larsson, A. (2010).  Impact of EMF from submarine cables on marine organisms: 

the current state of knowledge.  Project 3080100 for Vattenfall Ocean Energy Programme, November 2010. 
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12.8 Appraisal of Nature of Residual Effects 

Potential Effects during Installation 

Disturbance of Seabed through Trenching and Burial Activities and Associated Changes to 
Sedimentary Regime  

12.8.1 Although the disruption of the benthic environment due to the installation process 
has not been specifically modelled, the overall magnitude of the change to the area 
of seabed is evaluated as being low, given the small width of the cable installation 
corridor the anticipated localised increases in suspended sediment and / or 
turbidity, and the temporary nature of the installation process (see Chapter 5: 
Description of Proposed Development and Chapter 6: Seabed Sediment and 
Bedforms). 

12.8.2 Much of the Pentland Firth region is a dynamic environment and therefore species 
present in the region are evaluated to have a relatively high tolerance to changes in 
sediment regimes (also see Chapter 9: Marine Benthic Ecology).  The Proposed 
Development passes through spawning and nursery grounds for a few species, as 
identified above (Norway pout, haddock, lemon sole, and sandeel).  Most of these 
species are pelagic spawners, depositing their eggs in the water column.  However, 
sandeel are demersal spawners depositing their eggs in clean coarse sands and 
sandy gravels during winter months.  The eggs are anticipated to have some 
tolerance to periodic submergence due to sediment re-suspension and subsequent 
deposition.  The limited area of low intensity spawning grounds potentially affected 
represents a very small proportion of the total area available for spawning and 
nursery grounds for sandeel and other demersal spawning species. 

12.8.3 Migratory fish such as salmonids are expected to have a relatively high tolerance to 
changes in suspended sediments given their prevalence in estuarine environments 
where turbidity may be high, and Atlantic salmon are reported to exhibit adaptive 
behavioural responses to increases in turbidity, including avoidance (Robertson et 
al., 200745).  

12.8.4 The overall potential effect of disturbance to the fish and commercial shellfish from 
cable installation is therefore appraised as not significant. 

Increased Vessel Presence Posing a Potential Contamination or Collision Risk 

12.8.5 Given the busy vessel activity from both fisheries and commercial shipping in the 
region (see Chapter 13: Commercial Fisheries and Chapter 15: Shipping and 
Navigation) the increase in vessels from cable installation and the associated 
possible indirect effects from this are considered to be very low magnitude.  
Additionally cable installation vessels are assumed to adhere to protocols to lower 
risks of accidental pollutant release. As a result of this the effect is appraised as 
not significant.  

12.8.6 Additionally basking sharks, as a slow moving large pelagic species are at some 
risk of collision with vessels.  However, given the current levels of vessel activity in 
the region the increase in vessels during installation is not expected to increase this 
risk significantly and therefore the effect of vessel strike on basking sharks is also 
appraised as being not significant. 
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 Robertson, M. J., Scruton, D. A., and Clarke, K.D. (2007) Seasonal effects of suspended sediment on the behaviour of 

juvenile Atlantic salmon.  Transactions of the American Fisheries Society 136 (3). 
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Increased Noise due to Installation Operations and Machinery 

12.8.7 The possible increase in noise is expected to be temporary, localised to the specific 
area of cable installation, and the noise generated not necessarily above 
background ambient levels in the dynamic environment of the Pentland Firth 
region.  Additionally, the noise levels anticipated to be generated by power cable 
installation are lower than those expected to cause physical harm (Aecom and 
Intertek Metoc, 201146).  The effect of increased noise levels is therefore appraised 
as being not significant. 

Potential Effects during Operation 

Increases in Sea Temperature due to Energy Loss from the Cable  

12.8.8 Given casing and burial or covering of subsea power cables (to approx. 1 m) 
temperature changes at the sea floor are not expected to increase considerably as 
when in sea water the heat can dissipate easily.  A temperature increase may 
occur in the upper layer of the seabed, but this is strongly related to burial depth of 
the cable (OSPAR, 201247).  Further information is provided in Chapter 7: Water 
Quality and Chapter 9: Marine Benthic Ecology.  

12.8.9 Greenpeace (200548) states in relation to environmental effects from HVDC power 
cables: “Due to the immense heat capacity and conductivity of seawater, local heat 
production along the cable is not really a problem.”  Although AC power cable heat 
transmission can be higher than that from DC cables (OSPAR, 201249), given the 
very low spatial extent of the potential temperature change, and the low severity of 
the change within natural background variation, the effect of increased temperature 
on marine fish and shellfish is appraised as not significant.  

Change to Ambient Electromagnetic Fields due to Induced Magnetic Fields from the Cable 

12.8.10 It is widely understood that elasmobranch have particularly high sensitivity to 
induced E fields given their use of electroreception and associated physiology.  
Teleost fish, however, are not expected to be particularly sensitive to induced E 
fields. 

12.8.11 Some teleost species such as salmonids (e.g. Atlantic salmon and sea trout) and 
anguillid eels are however likely to utilise the earth’s magnetic fields for navigation 
purposes during long distance migration, which occur at specific stages of their life 
cycle.  As reviewed by Gill and Bartlett (201050), such species may be sensitive to 
the magnetic fields associated with operational cables including those from subsea 
power cables and those developed as part of offshore renewable energy 
developments.   
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 Aecom and Intertek Metoc (2011) Western HVDC Link Environmental Reportr: Marine Cable.  Report for Western HVDC 

Link, September 2011. 

47 OSPAR (2012) Guidelines on Best Environmental Practice (BEP) in Cable Laying and Operation, Agreement 2012-2.  

OSPAR Jan 2012, Annex 14 (Biodiversity Work Stream). 

48 Greenpeace (2005). Greenpeace: Offshore Wind Energy - Implementing a New Powerhouse for Europe, (Grid Connection, 

Environmental Impact Assessment & Political Framework), March 2005. 

49 OSPAR (2012) Guidelines on Best Environmental Practice (BEP) in Cable Laying and Operation, Agreement 2012-2.  

OSPAR Jan 2012, Annex 14 (Biodiversity Work Stream). 

50 Gill, A.B. & Bartlett, M. (2010).  Literature review on the potential effects of electromagnetic fields and subsea noise from 

marine renewable energy developments on Atlantic salmon, sea trout and European eel.  Scottish Natural Heritage 

commissioned Report No. 401. 
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12.8.12 Atlantic salmon sensitivity to EMF has previously been assessed as being of low to 
medium, however further research has been identified as being required on the 
species’ response to increased EMF and experimental studies are currently 
underway (Marine Scotland et al., 201051; Marine Scotland, 2012, pers. comms.52). 

12.8.13 Nevertheless, based on evidence from existing cables, navigation and migration of 
many species have been previously identified as being unlikely to be significantly 
affected by new subsea power cables (Centre for Marine and Coastal Studies 
(CMACS), 200353, Scottish Executive, 2007).  For example, Westerberg and 
Begout-Anras’ study tracking orientation of A. anguilla on an HVDC cable 
concluded that the cable did not act as a barrier to eel migration (Westerberg and 
Begout-Anras, 200054), and a subsequent study by Westerberg and Lagenfelt 
(200855) found that swimming speed of silver eels was not significantly lowered 
around AC cables.  Furthermore, there are two existing 33 kV power cables 
traversing the Pentland Firth (see Chapter 16: Other Sea Users) and currently both 
diadromous species and shellfish species such as C.pagurus are thought to 
migrate through the Pentland Firth and across these cables (Gill et al., 2010; Jones 
et al., 201056).  Although these cables are likely to emit lower levels of B fields and 
induced E fields (dependent on several factors as discussed) this provides an 
indication of some species tolerance to such changes in EMF. 

12.8.14 Therefore, although the Proposed Development is expected to cause localised 
changes in E and B fields, the burial of the cable where possible and appropriate 
shielding of the cable will result in very localised changes in electromagnetic fields.  
These will be detectable by certain fish and shellfish species but these are 
expected to be limited to benthic species or specific life stages of some species 
only in close vicinity to the cable.  For example, for the Western HVDC Link 
changes in electromagnetic fields were generally predicted as being within 
background levels between 1 and 6 m from the cable in most tidal conditions 
(Aecom and Intertek Metoc, 201157) and other studies modelling emitted EMF 
changes from HVDC and AC cables (e.g. as summarised by Gill and Bartlett 
(201058) and Fisher and Slater (201059) have concluded dissipation of changes in 
EMF is likely within several metres from cables. 

                                                 
51 Marine Scotland, The Scottish Government, AECOM and METOC (2010).  Pentland Firth and Orkney Waters Marine Spatial 

Plan Framework & Regional Locational Guidance for Marine Energy. Final Report. 

52 Marine Scotland (2012).  Pentland Firth Marine Spatial Planning Framework Stage 2 work and reports [email 

communication].  Personal communication, October 2012. 

53 CMACS (Centre for Marine and Coastal Studies) (2003).  A baseline assessment of electromagnetic fields generated by 

offshore windfarm cables.  Final report for COWRIE, COWRIE-EMF-01-2002, July 2003. 

54 Westerberg, H and Begout-Anras, M.L. (2000) Orientation of silver eel (Anguilla anguilla) in a disturbed geomagnetic field. 

Advances in Fish Telemetry.  Proceedings of the Third Conference on Fish Telemetry in Europe, Norwich, England, June 

1999. Eds. Moore, A. & Russel, I. Lowestoft, Cefas. 

55 Westerberg, H., and I. Lagenfelt. 2008.  Sub-sea Power Cables and the Migration Behaviour of the European Eel.  Fisheries 

Management and Ecology 15 (5-6): 369-375. 

56 Jones, G., Gibson, P., Dobby, H. and McLay, A. (2010) Brown crab data collection and tagging study.  Scottish Industry 

Science Partnership Report (SISP).  SISP project 001/08 and 006/09. 

57 Aecom and Intertek Metoc (2011).  Western HVDC Link Environmental Report: Marine Cable.  Report for Western HVDC 

Link, September 2011. 

58 Gill, A.B. & Bartlett, M. (2010) Literature review on the potential effects of electromagnetic fields and subsea noise from 

marine renewable energy developments on Atlantic salmon, sea trout and European eel.  Scottish Natural Heritage 

commissioned Report No. 401 

59 Fisher and Slater (2010).  Effects of electromagnetic fields on marine species: a literature review.  Prepared on behalf of 

Oregon Wave Energy Trust, 0905-00-001, September 2010. 
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12.8.15 Therefore, on the basis of currently available information, the effect of operational 
changes in EMF from the cable on fish and shellfish species is appraised as being 
not significant.   

 

Table 12.4 Residual Environmental Effects 

Residual Effect Type of Effect (Direct/ 
Indirect / Secondary) 

Duration of 
Effect 
(Temporary / 
Permanent)  

Nature of Effect 
(Adverse / Beneficial) 

Installation 

Alteration and 
disturbance to benthic 
habitats. 

Direct effect on demersal 
species and certain spawning 
and nursery grounds (e.g. 
herring, Norway pout), Indirect 
through increased sediment 
dispersion and settlement 
(including on herring and 
nursery grounds). 

Temporary Adverse for some 
effects, could be 
beneficial in increasing 
epifaunal settlement on 
new substrate (see 
Chapter 9: Marine 
Benthic Ecology) 

Increased vessel 
presence posing a 
potential contamination or 
collision risk. 

Direct effect (collision risk) 

Indirect effect through 
increased risk of e.g., release 
of contaminants that could 
affect marine species. 

Temporary Adverse 

Not significant 

Increased noise due to 
installation operations 
and machinery. 

Direct Temporary Adverse 

Not significant 

Operation 

Increases in sea 
temperature due to 
energy loss from the 
cable. 

Direct Permanent 
(for 
operational 
life of cable) 

Adverse 

Not significant 

Change to ambient 
electromagnetic fields 
due to induced magnetic 
fields from the cable. 

Direct Permanent 
(for 
operational 
life of cable) 

Adverse 

Not significant 
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12.9 Summary 
 

Table 12.5: Summary of Potential Effects of the Proposed Development, Mitigation 
and Residual Effects 

Likely Significant 
Effect 

Mitigation Proposed Means of 
Implementation 

Outcome/Residual 
Effect 

Installation 

Disturbance of seabed 
through trenching and 
burial activities and 
associated changes to 
sedimentary regime.  

Horizontal directional 
drilling and landfall. 

By design Not significant 

Increased vessel 
presence posing a 
potential contamination 
or collision risk. 

None None Not significant 

Increased noise due to 
installation operations 
and machinery. 

None None Not significant 

Operation 

Increases in sea 
temperature due to 
energy loss from the 
cable. 

Cable insulation and 
burial to 1 m where 
possible. 

By design 

 

Not significant 

Ensure the continued 
burial of the cable 
through monitoring. 

During operation 

Change to ambient 
electromagnetic fields 
due to induced 
magnetic fields from 
the cable. 

Cable insulation and 
burial to 1 m where 
possible. 

By design 

 

Not significant 

Ensure the continued 
burial of the cable 
through monitoring. 

During operation 
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13 COMMERCIAL FISHERIES 

13.1 Introduction  

13.1.1 This chapter provides information on the commercial fishing and aquaculture 
activities within the vicinity of the Proposed Development and surrounding Pentland 
Firth region and provides an appraisal of the potential effects on commercial fishing 
arising from the installation and operation of the Proposed Development.  For the 
purpose of this environmental appraisal commercial fishing is defined as any legal 
fishing activity, finfish or shellfish production undertaken for declared taxable profit.   

13.1.2 The appraisal has been carried out following the principles of Environmental Impact 
Assessment (EIA) methodology considering the magnitude of change combined 
with the sensitivity of the specific receptor, based on professional judgement (for 
further details, refer to Chapter 2: Environmental Appraisal Process and 
Methodology).  This includes consideration of the direct and indirect and cumulative 
effects on commercial fisheries.  An appraisal of the potential effects of the project 
on the ecology of fish and shellfish species is given in Chapter 12: Fish and 
Shellfish Ecology.  

13.2 Legislation and Policy Context  

13.2.1 Relevant national and international policies and legislation relating to the 
installation of subsea cables and the development of environmental appraisals are 
discussed in Chapter 3: Regulatory and Policy Context.   

Strategic Policy and Guidance 

13.2.2 The following overarching policies and guidance have been taken into account 
when describing the nature, extent and features of the commercial fishing and 
aquaculture activities in relation to the proposed development, with much of the 
guidance relating to assessment of effects from offshore wind, given the similarities 
in cable installation processes: 

 Part 4 of the Licence requirements (from the Marine (Scotland) Act 2010); 

 Guidance on licensing and environmental impact assessment (EIA) 
requirements for offshore wind farms and commercial fisheries (Centre for 
Environment, Fisheries and Aquaculture Science (Cefas), 20041);  

 The Department for Energy and Climate Change (DECC), UK Offshore Energy 
– Strategic Environmental Assessment SEA (DECC, 20092);  

 International Cable Protection Committee (ICPC) and United Nations 
Environment Programme (UNEP), Submarine cables and the oceans: 
connecting the world (Carter et al., 20093); and 

                                                 
1

 Cefas (Centre for Environment, Fisheries and Aquaculture Science) (2004) Offshore Wind Farms: Guidance Note for 

Environmental Impact Assessment in respect of FEPA and CPA Requirements.  Report prepared by Cefas for the Defra 

Marine Consents and Environment Unit (MCUE), June 2004. 

2 DECC, 2009.  Fish and Fisheries in the SEA4 Area.  Report to the Department of Trade and Industry [online].  Available at 

http://www.offshore-sea.org.uk/consultations/SEA_4/SEA4_TR_Fish_SAMS.pdf.  Accessed October 2012. 

3 Carter, L., Burnett, D., Drew, S., Marle, G., Hagadorn, L., Bartlett-McNeil, D., and Irvine, N.  (2009) Submarine Cables and 

the Oceans – Connecting the World. UNEP-WCMC Biodiversity Series No. 31. ICPC/UNEP/UNEP-WCMC  
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 OSPAR report on problems associated with power cables other than those for 
oil and gas activities (OSPAR, 20084). 

13.3 Issues Identified During Consultation  

13.3.1 This section summarises relevant responses to the consultation process as 
described in Chapter 2: Environmental Appraisal Process and Methodology.  
Responses were received providing comments on fisheries issues and are 
summarised in Table 13.1 below.  

13.3.2 In addition to the consultation process, specific consultation has been undertaken 
with the commercial fisheries industry in the Orkney and Caithness region.  This 
consultation comprised a series of fisheries consultation events held with a number 
of representatives from the fishing industry.  Information was provided on the likely 
scope of the project and responses concerning likely effects on the industry were 
recorded.  

 

Table 13.1: Issues Identified During Consultation 

Consultee Issue How/where this is addressed 

Consultation report The location of local potting gear 
close to the proposed Orkney 
landfall at South Vestra Fiold 
was identified. 

Section 1.5 Baseline Conditions details 
fishing activities in the region including 
potting / creeling. 

Consultation at public 
events 

Highlighting that fisheries in the 
area must be taken into 
account. 

Fisheries in the region and the potential 
effects of the cable on them are 
addressed throughout this chapter. 

Highlighting possible loss of 
fishing grounds during survey 
and/or cable laying activities. 

Loss of fishing grounds is considered a 
possible effect, see section 1.6. 

13.4 Appraisal Methodology  

The Study Area 

13.4.1 The study area for this appraisal is considered to be broadly defined as the 
Pentland Firth region, as assessed for the ScotMap project and aligning with the 
International Council for the Exploration of the Sea (ICES) statistical rectangles as 
outlined below. 

Baseline Characterisation  

13.4.2 To characterise the existing commercial fisheries in the region a desk-based 
exercise has been undertaken.  This has been informed by a number of reports 
and data sources, including the following: 

 Fisheries statistics obtained from Marine Scotland; 

 

                                                 
4 OSPAR (2008) Background Document on potential problems associated with power cables other than those for oil and gas 

activities. Biodiversity Series 370/2008. 
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 Marine Spatial Planning Framework for the Pentland Firth Region (Marine 
Scotland et al., 20105); 

 Fisheries Assessment carried out for a Strategic Environmental Assessment 
(SEA) for Oil and Gas development in the region (Gordon, 20036); 

 ScotMap Inshore Fishing Pilot Study for the Pentland Firth (Marine Scotland 
and The Scottish Government, 20127); and 

 Pre-Scoping Consultation Report and Consultation responses (as outlined 
above).  

Method of Appraisal  

13.4.3 As described in Chapter 2: Environmental Appraisal Process and Methodology, the 
significance of any environmental effects arising from the installation or presence of 
the Proposed Development on a given receptor is assigned based on professional 
judgement.  Potential effects are considered both as solo events and also in 
combination with other potential effects with the outcome considered to be either 
significant or not significant.   

13.4.4 In terms of the potential effects on commercial fisheries, appraisal of the potential 
significance of effect is attributed by professional judgement taking into account the 
extent of the effect, more spatially and temporally, and the sensitivity of the 
receptor.  For example, levels of disruption or disturbance that would be caused to 
fisheries activities (e.g. the potential for temporary or permanent loss of, or access 
to, traditional fishing grounds) have been appraised. The sensitivity of a 
commercial fishery is appraised based on the type of fishery and its importance 
within the wider region, either as identified through consultation or indicated 
through fisheries statistics or existing published information.   

13.4.5 Aspects of the effects on commercial fisheries can be described in terms of risk, in 
that fisheries, for example, may be at risk of interaction with a cable (e.g. 
snagging), or that a particular fishery activity may avoid an area due to an 
increased risk of interaction.  This risk has been taken into account in the appraisal 
of effects, where required. 

13.4.6 At the time of appraisal, the project installation techniques had not been confirmed.  
Therefore, to accommodate design flexibility, only those project parameters giving 
rise to the most significant effects have been considered in this appraisal.    

13.4.7 In order to ensure the appraisal considered all potential effects, the worst case 
scenario in terms of project description and environmental changes was appraised.  
The scenarios appraised in this chapter are described below in Table 13.2. 

  

                                                 
5 Marine Scotland, The Scottish Government, AECOM and METOC (2010).  Pentland Firth and Orkney Waters Marine Spatial 

Plan Framework & Regional Locational Guidance for Marine Energy. Final Report. 
6 Gordon, J. (2003) Fish and Fisheries in the SEA4 Area. Report to the Department of Trade and Industry. Oban, Scottish 

Association for Marine Science. 
7 Marine Scotland and The Scottish Government (2012) Draft Report on ScotMap: the Inshore Fishing Study Pilot in Pentland 

Firth and Orkney Waters. Edinburgh, The Scottish Government 



Scottish Hydro Electric Transmission plc 
Orkney - Caithness 220 kV Link:  
Marine Environmental Appraisal 

 

Chapter 13:  
Commercial Fisheries 13-4 LT000017 

 

Table 13.2: Worst Case Scenarios 

Potential Effect Scenario Assessed 

Construction Phase 

Loss of access to potential 
fishing grounds. 

The cable laying vessel is anticipated to be able to carry the 
whole cable in a single mobilisation. 

Cable laying will take approximately 100 days with 24 hours 
operations. 

Cable installation vessels will be subject to a 500 m safety zone 
(rolling) while operational. 

Other smaller vessels may be present and also may also be 
subject to safety zones depending on operational activities. 

It is assumed that once laid the cable will not represent a risk to 
commercial fisheries (demersal gear) as, the cable will be buried 
where possible, with other protection methods such as rock 
placement or concrete mattressing employed where burial cannot 
be achieved therefore reducing the risk of snagging.  Additionally 
it is assumed that until a ‘trawlability’ survey is undertaken, 
appropriate marking of the cable as an obstruction will be carried 
out. 

Increased steaming time to 
fishing grounds. 

Effects on species of 
commercial importance. 

Scenarios for effects on species are described in Chapter 12: 
Fish and Shellfish Ecology. 

This includes consideration of habitat disturbance including 
changes to sediments. 

Operational Phase 

Increased vessel presence 
leading to effects to routine 
fishing activity. 

Vessels may be present intermittently to carry out routine 
inspections of the cable. 

Effects on species of 
commercial importance. 

Scenarios for effects on species are described in Chapter 12: 
Fish and Shellfish Ecology. 

Operational effects include those as a result of changes in 
localised substrate (e.g. where rock mattresses/cable crossing 
occur) and localised increases in electromagnetic fields (EMF) or 
seabed temperature. 

13.5 Baseline Conditions  

Current Baseline 

13.5.1 The Orkney inshore area and Pentland Firth support a wider variety of fisheries, 
with some notably busy fishing ports on Orkney such as Kirkwall, and Scrabster on 
the Caithness coast (Marine Scotland et al., 20108). 

13.5.2 North and West of Orkney there are extensive fishing grounds for a variety of 
species, including mixed whitefish demersal fisheries, as well as crustacean 

                                                 
8 Marine Scotland, The Scottish Government, AECOM and Metoc (2010) Pentland Firth and Orkney Waters Marine Spatial Plan 

Framework and Regional Locational Guidance for Marine Energy. Final Report, 2010. 
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fisheries such as demersal trawling for Norway lobster Nephrops norvegicus 
(‘Nephrops’) (Gordon, 20039; Marine Scotland et al., 201010). 

13.5.3 The Pentland Firth and waters around Orkney are regularly used by local fishing 
fleets that are either passing through the area to access key commercial fishing 
grounds or land at local harbours e.g. Scrabster, Stromness or Kirkwall. The major 
commercial demersal and pelagic fishing takes place in grounds generally further 
offshore than the 12 nautical mile (NM) limit (Marine Scotland et al., 201011).   

13.5.4 The Proposed Development falls within ICES rectangle 46E6, with the northern 
part of the route within ICES rectangle 47E6.  Marine Scotland collates statistical 
information on landings from ICES rectangles.   

13.5.5 Low levels of fishing activity were observed during the benthic ecology 
characterisation survey of the proposed development route and no evidence of 
trawl scars were found in the acoustic surveys or other video surveys12 . 

Fishery Types  

13.5.6 Fishing activity for vessels over 15 m is observed through the Vessel Monitoring 
Systems (VMS).  This records ‘pings’ of data on location of vessels at regular 
intervals (Marine Scotland Science Marine Monitoring Centre, 201213).  A summary 
of VMS activity for 2010 and 2011 is provided in Figure 13.1, which indicates that 
although there is vessel activity along the Proposed Development, there is a much 
higher concentration of fishing vessel presence in areas further offshore from the 
Proposed Development and Pentland Firth area.  These data do not necessarily 
represent vessels carrying out fishing activities (the VMS data provided covers all 
activities and all gears) however, this includes vessels transiting to fishing grounds 
and in and out of harbours. 

13.5.7 Within the Pentland Firth itself much of the fishing activity, particularly in inshore 
regions, is undertaken by smaller vessels, the majority of which are under the 15 m 
limit to be monitored VMS and many of which are below 10 m (Marine Scotland et 
al., 201014; Marine Scotland, 201215).  As such, the VMS data may under-represent 
the extent and distribution of fishing activity undertaken by the smaller vessel fleet. 

13.5.8 To capture the smaller vessel activity, the Marine Spatial Planning Framework in 
2010 mapped the fisheries in the Orkney and Pentland Firth region at an indicative 
level, through consultation with local fishermen’s associations.  This allowed 
identification of key inshore fishing grounds in the region, as shown in Figure 13.2.  

                                                 
9 Gordon, J. (2003)  Fish and Fisheries in the SEA4 Area. Report to the Department of Trade and Industry. Oban, Scottish 

Association for Marine Science. 
10 As per footnote 8. 
11 As per footnote 8. 
12 Benthic Solutions Limited (2012). Environmental baseline survey: Proposed Orkney-Caithness 132kV Connection Marine 

Environmental Survey. REPORT REF: 11.0679 (BSL 1226). VOLUME 3: BIOLOGICAL REPORT. Revision 1. 
13 Marine Scotland Science Marine Monitoring Centre (2012) Vessel Monitoring Systems in the Pentland Firth Region – data 

and information. Personal communication, November 2012. 
14 Marine Scotland, The Scottish Government, AECOM and METOC (2010).  Pentland Firth and Orkney Waters Marine Spatial 

Plan Framework & Regional Locational Guidance for Marine Energy. Final Report. 
15 Marine Scotland (2012). National Marine Plan Interactive [online].  Available from: 

http://marinescotland.atkinsgeospatial.com/nmpi/ Accessed 18 October 2012. 



Scottish Hydro Electric Transmission plc 
Orkney - Caithness 220 kV Link:  
Marine Environmental Appraisal 

 

Chapter 13:  
Commercial Fisheries 13-6 LT000017 

 

13.5.9 Crab and lobster fisheries using creels are identified as particularly important in 
inshore areas (Marine Scotland et al., 201016; Gordon, 200317).  

13.5.10 Further information on commercial fisheries in the Pentland Firth region has been 
collected through the ScotMap project run by Marine Scotland since 2011. This 
project, developed as part of the pilot marine spatial planning initiatives for the 
Pentland Firth and Orkney waters, aimed to enhance understanding of inshore 
fishing in the region, based on an interview methodology.  Information on fishing 
activity and earnings was collected from 176 fishermen in the region in 2011 and 
the results presented in Marine Scotland and The Scottish Government’s 2012 
draft report, (Marine Scotland and The Scottish Government, 201218). The results 
of the pilot were also compared with landings statistics.  The report concluded that 
the small vessels targeted for the ScotMap project and under 15 m in length 
accounted for over 80% of landings for ICES rectangles including those covered by 
the Proposed Development (Marine Scotland and The Scottish Government, 
201219). 

13.5.11 The ScotMap project further identified the following information on fisheries in the 
region: 

 The inter-island waters of Orkney are associated with high levels of fishing (no. 
of vessels) when compared with the western part of the Pentland firth, which is 
less intensively fished; and 

 Creel fishing occurs over wider sea areas but the waters closer to the coast 
account for higher values, indicating that remote communities rely on small sea 
areas for vessel incomes. 

Species Targeted 

13.5.12 The most valuable fisheries in terms of species landed from the area surrounding 
the Proposed Development are lobster, crab (both velvet and brown) and monkfish.  
The southern 50 km (approximately) of the cable corridor falls within ICES 
rectangle 46E6, which also covers the wider Pentland Firth (see Figure 13.3). The 
remaining northern 20 km (approximately) of the cable corridor is within ICES 
rectangle 47E6, though this also covers a large marine area to the north and west 
of Mainland Orkney.  Of the total value of all species landed between 2006-2011 in 
the southern area (46E6) the average annual contribution of lobster was 22.8%. In 
the northern area (47E6), the lobster accounted for an average of 6.8% of the total 
landings value. Brown crab landings contributed an annual average of 20.9% in the 
southern area and 11.2% in the northern area; and velvet crab landings contributed 
an average of 9.8% in the southern area and 9.6% in the northern area.  Monkfish 
also made up a large proportion of the annual landings value, contributing an 
average of 19.6% in the south and 19.7% in the north. 

13.5.13 Other species from the northern part of the cable corridor include herring (10%), 
megrim (9.3%), Nephrops (7.6%) and other species targeted by demersal and 

                                                 
16 As per footnote 14. 
17 Gordon, J. (2003) Fish and Fisheries in the SEA4 Area. Report to the Department of Trade and Industry. Oban, Scottish 

Association for Marine Science. 
18 Marine Scotland and The Scottish Government (2012).  Draft Report on ScotMap: the Inshore Fishing Study Pilot in Pentland 

Firth and Orkney Waters. Edinburgh, The Scottish Government 
19 Marine Scotland and The Scottish Government (2012).  Draft Report on ScotMap: the Inshore Fishing Study Pilot in Pentland 

Firth and Orkney Waters. Edinburgh, The Scottish Government. 
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pelagic trawling further away from the coast.  Further information is shown on 
Figures 13.3 and 13.4. 

13.5.14 The percentage contribution to landings for each of the ICES rectangles is 
displayed in Figure 13.3. This shows that the value of landings was generally 
higher in 2010 and 2011. In ICES rectangle 46E6, the proportion of monkfish 
landed steadily decreased throughout 2006 to 2010, whereas the proportion of 
lobsters landed steadily increased. In ICES rectangle 47E6, landings of monkfish 
and lobsters have stayed fairly constant, although less than half the usual 
proportion of Nephrops was landed in 2010 compared to other years (Figure 13.3). 

13.5.15 Lobster, velvet and brown crab are targeted through creeling or potting activity 
close to the Caithness coast and in the narrowest stretches of the Pentland Firth, 
as well as close inshore to the Orkney islands (Marine Scotland et al., 201020).  A 
large proportion of Scotland’s landings of velvet crab come from the Orkney 
islands, between July and November each year.  Orkney fisheries also make a 
significant contribution to brown crab and lobster landings across Scotland (Keltz 
and Bailey, 201221).  

13.5.16 Scallops are the second most valuable shellfish species in Scotland, though those 
landed from the study area make up a relatively small proportion of this (Keltz and 
Bailey, 201222).  Diving for scallops takes place in a number of areas in inshore 
regions around the Orkney islands (Marine Scotland et al., 201023). 

13.5.17 The Nephrops fishery is focused in an area to the north and west of Orkney, within 
what is known as the Noup Functional Unit (in terms of stock assessment and 
fisheries management) (Gordon, 200324).  This area corresponds with areas of 
Nephrops’ spawning and nursery grounds as identified in Chapter 12: Fish and 
Shellfish Ecology, and these areas fall outside the vicinity of the proposed 
development. 

13.5.18 Marine Scotland et al. (201025) identified demersal and pelagic trawling in the 
region to the west of the Pentland Firth that may overlap with the Proposed 
Development. This is likely to relate to the landings of monkfish and scallops in the 
region. Trawling is controlled in the Berry to Costa Head fisheries restriction area, 
which covers an inshore area between the island of Hoy and Mainland Orkney, 
between May and September under the Inshore Fishing (Prohibition of Fishing and 
Fishing Methods) (Scotland) order 2004. 

13.5.19 Further afield the rivers on the North Caithness coast (the River Borgie, River 
Naver and River Thurso) support varying degrees of salmon and sea trout 
fisheries, principally a rod and line activity (including catch and release).  The rivers 
on the North Caithness coast, in the vicinity of the East Sandside landfall in 
Caithness, are managed through the Caithness Salmon Fishery Board (Association 

                                                 
20 Marine Scotland, The Scottish Government, AECOM and METOC (2010).  Pentland Firth and Orkney Waters Marine Spatial 

Plan Framework & Regional Locational Guidance for Marine Energy. Final Report. 
21 Keltz and Bailey (2012)  Fish and Shellfish Stocks (2012) Edition. Report for Marine Scotland Science and The Scottish 

Government, April 2012. ISBN 978-1-78045-803-8, Crown Copyright. 
22 As per footnote 21. 
23 As per footnote 20. 
24Gordon, J. (2003) Fish and Fisheries in the SEA4 Area. Report to the Department of Trade and Industry. Oban, Scottish 

Association for Marine Science. 
25

 As per footnote 20. 
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of Salmon Fishery Boards (ASFB) and Rivers and Fisheries Trust Scotland 
(RAFTS), 201226). There are also reports of recently increased fixed netting on the 
Caithness coast for salmon (ASFB, 201227). 

13.5.20 Further background data relating to current and historic fishing activity within the 
study area is provided in Appendix 13.1. 

Aquaculture 

13.5.21 Aquaculture activities take place across the Orkney and Caithness regions, and 
can be split into two distinct types (Marine Scotland and The Scottish Government, 
201228): 

 Finfish in cages, or land-based tanks with pumped seawater; and/or 

 Shellfish either on trestles on the seabed, attached to vertical ‘dropper’ ropes 
suspended from horizontal longlines or rafts, or grown directly on the seabed 
without equipment. 

13.5.22 Licensed finfish and shellfish sites are located around the Orkney islands but are 
limited to very inshore or coastal areas with none on the west coast of Hoy or the 
Mainland or on the north Caithness coast, as summarised in Marine Scotland et al., 
201029. 

Future Baseline 

13.5.23 As outlined in Chapter 12: Fish and Shellfish Ecology, a changing climate means 
that fish and shellfish distributions may be subject to change given direct and 
indirect effects of changes in sea temperatures and associated changes in habitat 
condition and prey distributions.  This could extend to species of commercial 
importance.  Additionally, given current exploitation levels some commercially 
targeted populations may change and so fishing practices may change alongside 
this.  Furthermore, the demand for certain species may change from current 
demand and the fishing industry may change its activities to meet such demand. 

13.5.24 Alongside this, no further expansion in Scotland's existing fishing capacity is 
planned (Marine Scotland, 201030).  If market demand increases, or fishing 
practices move away from currently targeted species given potential changes in 
species’ populations, the fishing industry may look to target other species.  Reform 
of the fisheries management policies, both at a local level with the development of 
Marine Protected Areas (refer to Chapter 8: Conservation and Designated Sites) 
and at a European level, could also result in changes in fishing activities.   

                                                 
26

 ASFB  and RAFTS (Association of Salmon Fishery Boards and Rivers and Fisheries Trust Scotland) (2012) 2012 Annual 

Review.  ASFB/RAFTS, Edinburgh. 
27

 ASFB (Association of Salmon Fishery Boards) (2012) Comments on the ‘Aquaculture and Fisheries Bill Consultation 

Document’, March 2012. Produced by Wells, A for ASFB. Edinburgh ,ASFB. 
28

 Marine Scotland and The Scottish Government (2012) Draft Report on ScotMap: the Inshore Fishing Study Pilot in Pentland 

Firth and Orkney Waters. Edinburgh, The Scottish Government. 
29

 Marine Scotland, The Scottish Government, AECOM and METOC (2010).  Pentland Firth and Orkney Waters Marine Spatial 

Plan Framework & Regional Locational Guidance for Marine Energy. Final Report. 
30

 Marine Scotland (2010) Scotland’s Marine Atlas; Information to inform Scotland’s National Marine Plan.  Edinburgh, Marine 

Scotland. 
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13.5.25 The outcome of these future changes cannot necessarily be predicted however the 
current status of fisheries in the region can be recognised as being a snapshot of 
current activity which is subject to future change for a number of possible reasons. 

13.6 Potential Effects  

13.6.1 The potential effects to commercial fisheries are identified below. The appraisal of 
their significance is assessed following the consideration of the mitigation 
measures outlined in section 13.7. 

13.6.2 For effects on salmon and sea trout fisheries, effects are limited to those on the 
salmon and sea trout species themselves; there are no direct effects as there is no 
direct pathway between the Proposed Development and the riverine fishery.  
Effects on aspects of salmon and sea trout ecology are discussed in Chapter 12: 
Fish and Shellfish Ecology. 

13.6.3 Effects on aquaculture have been scoped out of the appraisal of potential effects.  
This is because there are no foreseeable pathways or overlaps, either direct or 
indirect, between the proposed development installation and operation and existing 
aquaculture operations. 

Potential Effects During Installation 

Exclusion from Traditional Fishing Grounds 

13.6.4 The installation of the Proposed Development will involve a vessel, potentially with 
supporting vessels, undergoing 24 hour operations surrounded by a safety zone.  
This safety zone, which is assumed to ‘roll’ with the installation vessels, may result 
in a loss of area available to fisheries.  Additionally, the area of the Proposed 
Development may be subject to certain restrictions in access or demersal fisheries 
activity until post installation inspection surveys have been undertaken, also 
potentially leading to an area of seabed no longer available to fisheries.  This may 
lead to a direct and adverse effect to commercial fishing, which would be temporary 
in nature. 

Increased Steaming Time to Fishing Grounds 

13.6.5 The cable installation process and possible safety zones associated with this may 
also cause a secondary effect in that fishing vessels may have to re-route to avoid 
such safety zones.  As shown in the VMS data, there are a number of vessels 
travelling in and out of Scrabster and Stromness, presumably to or from fishing 
grounds shown as having a higher density of VMS pings further north-west than the 
Proposed Development.  These vessels are very likely to traverse the Proposed 
Development and any exclusion or safety zones could result in a requirement to 
deviate from normal steaming routes. In this context, the effect would only occur 
during installation works and is therefore considered to be temporary. 

Potential Effects During Operation 

13.6.6 Given correct installation processes and adequate burial of the cable it is assumed 
that following installation, there will be no direct significant effects on commercial 
fisheries.  However there may be some indirect effects of low magnitude that 
remain. 
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Disruption to or Loss of Fishing Grounds 

13.6.7 Areas where the cable cannot be buried and additional protection by rock 
placement or mattressing are required may not be accessible for fishing, either due 
to loss of habitat for commercially targeted species (refer to Chapter 12: Fish and 
Shellfish Ecology) or the presence of potential rock placement or mattressing 
snagging demersal gear. This is considered to be an indirect, permanent effect, as 
it would occur throughout the life of the cable, or until removed.  

13.7 Mitigation  

Mitigation By Design  

13.7.1 The appraisal of effects below takes into account a number of factors of project 
design.  As part of the preliminary site-selection process as described within 
Chapter 3: Design Evolution and Alternatives, the originally preferred cable route 
was adjusted  to avoid areas where the cable is likely to be exposed, and the 
installation process, which is designed to allow burial of the cable wherever 
possible.  These measures are those that ensure effects are not significant as 
identified above. 

Mitigation During Installation  

13.7.2 In addition to measures outlined above, there will be ongoing communication with 
other marine users including fishermen to ensure the works are appropriately 
communicated to other vessels, and that where required, cables are marked on 
charts.  Approaches such as the Kingfisher bulletin and notices to mariners will be 
issued to inform marine users of marine operations. 

13.7.3 SHE Transmission will retain a Fisheries Liaison Officer for the project.  A Fisheries 
Liaison Plan and Mitigation Action Plan will be developed in consultation with the 
Scottish Fishermen’s Federation, and guard vessels will be retained during 
installation operations 

Mitigation During Operation 

13.7.4 As above, there are not expected to be many effects arising for commercial 
fisheries during the operational phase. However, for any cable inspection 
operations appropriate communication with marine users will continue as in the 
installation phase.  Burial of the cable to a target depth of 1 m also mitigates for 
potential EMF emissions on sensitive commercial fish and shellfish (see Chapter 
12: Fish and Shellfish Ecology). 

13.8 Appraisal of Nature of Residual Effects 

13.8.1 The appraisal of effects has taken into account relevant mitigating measures 
identified as part of the project design and industry best practice.  As a result 
residual effects remain equal to those identified pre-mitigation, as shown in Table 
13.3 below. 

Potential Effects During Installation 

Exclusion from Traditional Fishing Grounds 

13.8.2 There is a range of fisheries in the area as outlined above, and although there are 
fisheries grounds further offshore, some of the fishing grounds inshore are 
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considered to be of a high value at a local level, specifically posting or creeling 
activities carried out in inshore areas, and potentially some demersal trawling 
around the proposed development further offshore.  Nevertheless, previous 
fisheries studies have indicated that each fishery type targets a range of areas; the 
cable route does not overlap with a unique fishery, and indeed, there were no trawl 
marks identified on the cable route itself.   

13.8.3 It is recognised that fishermen using static gear will be less able to adapt to the 
effect and the significance of exclusion may be dependent on the season. 
However, the 70 km of subsea cable is estimated to take 100 days to install 
(working 24 hours a day). The potential effect is considered to be temporary in 
nature and reversible (i.e. fishing will be able to continue once the safety zones 
have been lifted). The potential effect on commercial fishing activities is therefore 
appraised as being not significant. 

Increased Steaming Time to Fishing Grounds 

13.8.4 Given the low likelihood of a 500 m safety zone interaction with fishing transit, and 
given that the Pentland Firth region is an area of high shipping activity, the 
commercial fishing industry is expected to have a relatively high level of 
adaptability to route deviations.  Indeed, the VMS data do not indicate established 
steaming routes.  The effect is therefore considered to be not significant. 

Potential Effects During Operation 

Disruption to or Loss of Fishing Grounds 

13.8.5 The probability of this effect is very low as the cable will be buried to 1 m wherever 
possible, and the cable has been routed to avoid areas where it may be at risk of 
exposure.  Additionally, regular inspection surveys will be carried out as alongside 
a risk to the fishing industry exposure of the cable is also a risk to cable operation.  
Demersal trawling is not expected to occur directly on the proposed development 
and so interaction with demersal gear is not anticipated.  The effect is therefore 
appraised as being not significant. 

 

Table 13.3: Residual Environmental Effects 

Residual Effect Type of Effect 
(Direct/ Indirect/ 
Secondary) 

Duration of Effect 
(Temporary/ 
Permanent)  

Nature of Effect 
(Adverse/ 
Beneficial) 

Installation 

Loss of access to potential 
fishing grounds. 

Direct Temporary Adverse  

Not significant 

Increased steaming time to 
fishing grounds. 

Secondary Temporary Adverse  

Not significant 

Operation 

Disruption to, or loss of, fishing 
grounds. 

Indirect Permanent (but very 
localised) 

Adverse 

Not significant 
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13.9 Summary  
 

Table 13.4: Summary of Potential Effects of the Proposed Development, Mitigation 
and Residual Effects 

Likely Significant 
Effect 

Mitigation Proposed Means of 
Implementation 

Outcome/Residual 
Effect 

Installation 

Loss of access to 
potential fishing 
grounds. 

Use appropriate 
communication to 
marine users to allow 
preventative action. 

During installation Not significant 

Increased steaming 
time to fishing grounds. 

Use appropriate 
communication to 
marine users to allow 
preventative action. 

During installation Not significant 

Operation 

Disruption to or loss of 
fishing grounds. 

Siting of cable and 
burial to 1 m where 
possible. 

Use appropriate 
communication to 
marine users to allow 
preventative action. 

During design 

 

During installation 

Not significant 
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14 MARINE ARCHAEOLOGY 

14.1 Introduction 

14.1.1 This chapter provides information on the marine cultural heritage within the vicinity 
of the Proposed Development (Figure 14.1) and provides an appraisal of the 
potential effects on marine cultural heritage from the installation and operation of 
the Proposed Development. 

14.1.2 The appraisal has been carried out following the principles of EIA methodology 
considering the magnitude of change combined with the sensitivity of the specific 
receptor, based on professional judgment. (For further details refer to Chapter 2: 
Environmental Appraisal (EA) Process and Methodology) This chapter contains 
historic environment legislation, issues identified during consultation, methodology 
for the historic environment appraisal, marine historic environment sites and 
features along the cable route, mitigation for these features prior to development, 
residual effects of the development after mitigation. Potential direct and indirect 
effects of the Proposed Development are considered in this environmental 
appraisal. The development phases considered include installation and operation 
of the Proposed Development. 

14.2 Legislation and Policy Context  

14.2.1 The Proposed Development falls within Scottish and UK Territorial Waters (within 
12 nautical miles [nm] of land). There are certain international legally binding 
conventions and policy framework, which are set out below. 

International Legislation and Policy  

United Nations Convention of the Law of the Sea (UNCLOS) 

14.2.2 The United Nations Convention of the Law of the Sea (UNCLOS) was ratified by 
the UK in 1997. Article 303 stipulates that 'States have the duty to protect objects 
of an archaeological and historical nature found at sea and shall co-operate for this 
purpose'. 

Valletta Convention 

14.2.3 The European Convention on the Protection of the Archaeological Heritage 
(revised), known as the Valletta Convention, was ratified by the UK government in 
2000. This contains provisions for the protection of archaeological heritage both 
underwater and on land, preferably in situ, but with provisions for appropriate 
recording and recovery if disturbance is unavoidable. 

14.2.4 The Annex to the UNESCO Convention on the Protection of the Underwater 
Cultural Heritage 2001 has been accepted by the UK government as 'best practice 
for archaeology'. 

UK Legislation and Policy  

Ancient Monuments and Archaeological Areas Act 1979 

14.2.5 The Ancient Monuments and Archaeological Areas Act 1979 (AMAAA) Section 
61(12) defines sites that warrant protection due to their being of national 
importance as 'ancient monuments'. These can be either Scheduled Ancient 
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Monuments (SAMs) or "any other monument which in the opinion of the Secretary 
of State is of public interest by reason of the historic, architectural, traditional, 
artistic or archaeological interest attaching to it". The AMAAA is administered in 
Scotland by Historic Scotland. Although primarily designed for land-based 
structures the legislation was used in 2001 to designate the seven remaining 
wrecks of the scuttled German High Seas Fleet in Scapa Flow as Scheduled 
Ancient Monuments. Access to a marine scheduled monument is not restricted, but 
it is a criminal offence to demolish, destroy, damage alter or repair any part of one 
without Scheduled Monument Consent from the Secretary of State, effectively 
creating a 'look but don't touch' scenario. 

The Merchant Shipping Act 1995 

14.2.6 The Merchant Shipping Act 1995 requires that all recovered wreck landed in the 
United Kingdom is reported to the Receiver of Wreck, whether recovered from 
within or outside UK waters and even if the finder is the owner. The Receiver of 
Wreck will investigate ownership. The owner has one year in which to come 
forward and prove title to the property. During this period it is common for the finder 
to hold the wreck on behalf of the Receiver of Wreck while investigations are 
carried out. A wreck which remains unclaimed after a year becomes the property of 
the Crown and the Receiver of Wreck is required to dispose of it. Often the finder is 
allowed to keep items of unclaimed wreck in lieu of a salvage award. 

The Protection of Wrecks Act 1973 

14.2.7 The Protection of Wrecks Act 1973 is in two sections. Section 1 provides protection 
for designated wrecks which are deemed to be important by virtue of their 
historical, archaeological or artistic value. Approximately 56 wrecks around the 
coast of the UK have been designated under this section of the Act. Each wreck 
has an exclusion zone around it and it is an offence to tamper with, damage or 
remove any objects or part of the vessel or to carry out any diving or salvage 
operation within this exclusion zone. In Scotland, the administration of this Act and 
associated licenses is the responsibility of Historic Scotland. Section 2 of the 
Protection of Wrecks Act provides protection for wrecks that are designated as 
dangerous by virtue of their contents. Diving on these wrecks is strictly prohibited. 
This section of the Act is administered by the Maritime and Coastguard Agency 
through the Receiver of Wreck. 

The Protection of Military Remains Act 1986 

14.2.8 The Protection of Military Remains Act 1986 has the principal concern to protect 
the sanctity of vessels and aircraft that are military maritime graves. In 2001, the 
Secretary of State for Defence announced that 16 vessels within UK jurisdiction 
would be designated as Controlled Sites. The purpose of this safeguard is not 
primarily archaeological, but the MoD liaises closely with Department for Culture, 
Media and Sport and Historic Scotland in the process of site designation. Any 
aircraft lost while in military service is automatically protected under this Act, which 
is of concern if aircraft are discovered during the proposed works. 

UK Policy 

14.2.9 Her Majesty's Government UK Marine Policy Statement (2011) states heritage 
assets should be conserved through marine planning in a manner appropriate and 
proportionate to their significance. Many heritage assets with archaeological 
interest are not currently designated as scheduled monuments or protected wreck 
sites but are demonstrably of equivalent significance. The absence of designation 
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for such assets does not necessarily indicate lower significance and the marine 
planning authority should consider them subject to the same policy principles as 
designated heritage assets (including those outlined) based on information and 
advice from the relevant regulator and advisors. 

14.2.10 The Joint Nautical Archaeology Policy Committee (2006) Code of Practice for 
Seabed Development by the Crown Estate presents an overview of procedures for 
consultation and cooperation between seabed developers and marine 
archaeologists. In summary, due consideration for archaeological remains must be 
given at the outset of any proposed marine development and the stages of 
assessment are laid out from consultation, scoping, investigation, mitigation, 
monitoring and reporting retrieved archaeological material. 

Scottish Legislation and Policy  

Marine (Scotland) Act 2010 

14.2.11 The Marine (Scotland) Act 2010, Section 73, concerns Historic Marine Protected 
Areas (MPA). The Act defines a marine historic asset as any of the following: 

 a vessel, vehicle or aircraft (or a part of a vessel, vehicle or aircraft);  

 the remains of a vessel, vehicle or aircraft (or a part of such remains);  

 an object contained in, or formerly contained in, a vessel, vehicle or aircraft;  

 a building or other structure (or a part of a building or structure);  

 a cave or excavation; and 

 a deposit or artefact (whether or not formerly part of a cargo of a ship) or any 

other thing which evidences, or groups of things which evidence, previous 

human activity. 

Scottish Policy 

14.2.12 Scotland's National Marine Plan, which closed for consultation in 2011, recognises 
that there are environmental and economic effects along with spatial constraints 
caused by the existence of marine cultural heritage. Environmental effects include 
shipwrecks, which provide habitats for wildlife as well as being a pollution risk. 
There is an economic value from tourists visiting coastal and underwater heritage 
sites. Visit Scotland statistics indicate that approximately 83% of visitors come to 
Scotland primarily to visit historic sites. As well as the designated marine heritage 
assets there are likely to be a number of undesignated sites of demonstrably 
equivalent significance, which are yet to be fully recorded or await discovery. It is 
recommended that Historic Marine Planning Partnerships (HMPP) and licensing 
authorities should seek to identify significant historic environment resources at the 
earliest stages of the planning or development process and preserve them in situ 
wherever feasible. Where this is not possible licensing authorities should require 
developers to archaeologically record the asset before it is lost. The sea and coast 
also help to define the setting of many important historic buildings and monuments, 
aiding their understanding and appreciation. As the cultural material considered 
within this MEA is submerged the setting issues are not visual but involve indirect 
effects such as scouring on the seabed caused by the development construction. 

14.2.13 Scottish Planning Policy (SPP, February 2010) states development plans should 
provide the framework for the protection, conservation and enhancement of all 
elements of the historic environment (paragraph 112). Where preservation in situ is 
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not possible planning authorities should, through the use of conditions or a legal 
agreement, ensure that developers undertake appropriate excavation, recording, 
analysis, publication and archiving before and/or during development. If 
archaeological discoveries are made during any development, a professional 
archaeologist should be given access to inspect and record them (paragraph 123). 

14.2.14 The Scottish Government's Planning Advice Note (PAN 2/2011): Planning and 
Archaeology states for all developments, the principles of preservation in situ, or 
mitigation where necessary apply equally to sites on land or underwater (paragraph 
8). 

14.2.15 Scottish Historic Environment Policy (December 2011) outlines the following 
principles that underpin the designation of Historic MPAs: 

 marine historic assets from all parts of the Scottish marine protection area are 

equally worthy of study and consideration for statutory protection. Historic 

MPAs are normally the preferred mechanism for protection of marine historic 

assets underwater, with scheduling and listing normally preferred for 

monuments and buildings at the foreshore and coast edge; 

 designation will be an ongoing process that recognises our changing state of 

knowledge and that every generation will have its own view of what comprises 

its heritage; 

 decisions on designation and de-designation will be made according to the 

criterion of national importance; and, 

 designation of a Historic MPA will involve consultation with owners and 

stakeholders with an interest in the marine historic asset or role in the adjacent 

marine area. 

14.3 Issues Identified During Consultation 

14.3.1 This section summarises relevant responses to the consultation process as 
described in Chapter 2: Environmental Appraisal Process and Methodology. 
Responses were received providing comments on marine cultural heritage and are 
summarized in Table 14.1. 

 

Table 14.1: Issues Identified During Consultation 

Consultee Issue How/where this is 
addressed 

The Highland 

Council (Ken 

McCorquodale) 

There are a number of wrecks recorded between the 

mainland and Orkney. The Highland Council would expect 

a seabed survey to be undertaken at a resolution also 

appropriate for interrogation by specialist marine 

archaeological consultant.  

Side-scan sonar, 

multi-beam 

echosounder and 

magnetometer data 

analysis has been 

undertaken in section 

14.5. 

Historic 

Scotland - 

Senior Heritage 

Management 

Officer (Nicola 

“I understand that three principle route corridors (6, 9 and 

10) have been identified to carry the subsea cable from 

Orkney to Caithness. I note that the cable will be buried 

wherever possible and while no scheduled monuments or 

designated wrecks will be affected, there a number of 

Chapter 4: Design 

Chapter 3: Evolution 

and Alternatives 

summarises 

consideration given to 
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Table 14.1: Issues Identified During Consultation 

Consultee Issue How/where this is 
addressed 

Hall) unscheduled wrecks within the search area which will 

need to be avoided” 

the route corridor 

selection. 

Wrecks are 

considered within 

Section 14.6 of this 

chapter. 

In addition, there is significant potential for submerged 

archaeological landscapes along the coastline of the study 

area. In light of this, the cultural heritage assessment 

should consider the likelihood of disturbing deposits within 

the cable corridor and ensure appropriate mitigation is put 

in place. 

Potential for 

submerged 

landscapes is 

discussed in Section 

14.5. Mitigation is 

considered in Section 

14.6 of this chapter. 

For information, the Protocol for Archaeological 

Discoveries which was developed for The Crown Estate 

by Wessex Archaeology applies to pre-construction, 

construction and installation activities in developing 

offshore renewable energy schemes where an 

archaeologist is not present on site. Through the protocol, 

finds discovered on the seafloor, on a vessel, in intertidal 

zones, and on land will be reported to ensure that 

submerged cultural heritage is understood and protected: 

http://www.wessexarch.co.uk/projects/marine/tcerenewabl

es 

The Protocol 

referenced is 

considered within 

section 14.6 covering 

mitigation. 

 

14.4 Appraisal Methodology  

Baseline Characterisation  

14.4.1 The appraisal was confined to a review of existing data sources of known 
submerged sites within a 1 km wide corridor along the Proposed Development in 
order to capture information on Position Approximate cultural heritage. The historic 
environment elements sensitive to the Proposed Development include shipwrecks, 
aircraft wrecks, submerged landscapes and other marine cultural features such as 
marine dumping and mine areas.  

14.4.2 The desk based appraisal was completed following the principles of EIA 
methodology and in accordance with the Institute for Archaeologists (IfA) Standard 
and Guidance for archaeological desk-based assessment (revised November 
2012, available at www.archaeologists.net). 

14.4.3 The principal reference sources examined for this appraisal were: 

 The National Monuments Record of Scotland (NMRS), using the Canmore 

database website (www.rcahms.gov.uk/); 

 The Orkney Sites and Monuments Record 

(www.library.uhi.ac.uk/smr/orksmr.php); 

http://www.wessexarch.co.uk/projects/marine/tcerenewables
http://www.wessexarch.co.uk/projects/marine/tcerenewables
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 Highland Historic Environment Record (HER) (http://her.highland.gov.uk/); 

 Orkney Library and Archives based in Kirkwall, which has documents of 

shipwrecks strandings and losses; 

 Statutory lists, registers and designated areas, including List of Scheduled 

Ancient Monuments, Designated Wrecks and Historic Marine Protected Areas; 

 UK Hydrographic Office (UKHO) wreck register and relevant nautical charts; 

 Project Adair
1
 database for Orkney and the Pentland Firth held by ORCA 

Marine and in the process of being added to Canmore, Highland Council HER 

and Orkney SMR; 

 Heath/Ferguson private wreck database, which contains material not published 

by Ferguson (see Ferguson, 1991) and has been added to by Heath and 

Ferguson as new discoveries of wreck sites have been made; 

 Larn, R. & B. Larn (1998) The Ship Wreck Index of Great Britain & Ireland 

Vol.4 Scotland; 

 Whittaker, I.G. (1998) Off Scotland: a comprehensive record of maritime and 

aviation losses in Scottish waters. Edinburgh; 

 Survey staff have also been involved in providing logistical support for 

biological habitat surveys along the west coast of Orkney and knowledge 

gained from this has been applied to this report; 

 Other readily available archaeological and historical reports, databases and 

publications were consulted for information about the study area and, where 

used, are cited in the report. They are listed in the reference section. 

Method of Appraisal  

14.4.4 This section sets out the methods used to characterise potential significant 
environmental effects. Professional and industry standards and best practice, in 
addition to those reference in Section 14.2 has informed the methodology and are 
listed below:  

 Wessex Archaeology (2007) Historic Environment Guidance for the Offshore 

Renewable Energy Sector. Commissioned by COWRIE Ltd; 

 The Scottish Executive’s Scottish Marine Renewables: Strategic Environmental 

Assessment 2007 (especially chapter 11 on marine and coastal archaeology); 

 English Heritage (2010) Criteria for Designating Wreck Sites 

http://www.english-heritage.org.uk/caring/listing/criteria-for-protection/criteria-

designating-wreck-sites/ 

 Wessex Archaeology (2006) On the Importance of Wrecks; 

 Wessex Archaeology (2011) Assessing Boats and Ships 1860-1950; 

                                                
1
 Project Adair interrogated marine datasets around Orkney and the Pentland Firth including marine geophysics, historic charts, 

aerial photographs and local knowledge to enhance and amend the existing marine cultural heritage inventories. The resulting 

project database has sites not recorded in the HER, has corrected positions of sites in the HER, and information on the 

usefulness of available datasets for analysis by archaeologists as well as observations on the preservation of marine cultural 

heritage in varying high- and low-energy marine environments. 
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 Wessex Archaeology (2008) Aircraft Crash Sites at Sea: A Scoping Study; 

 Strategic Environmental Assessment of continental shelf in regard to 

prehistoric archaeological remains http://www.offshore-sea.org.uk  

 Wessex Archaeology (2008) Selection Guide: Prehistoric Landsurfaces and 

Deposits; 

 COWRIE (2008) Guidance for Assessment of Cumulative Impacts on the 

Historic Environment from Offshore Renewable Energy. Oxford Archaeology 

with George Lambrick Archaeology and Heritage. 

14.4.5 Limitations to the EA are set out within Appendix 14.5. 

14.4.6 The importance attributed to each area, site or feature was determined based on 
professional judgment following the guidelines outlined in Table 14.2 below. The 
weight given to historic environment considerations is dependent on a number of 
factors, including: 

 a) the relative rarity of the feature concerned; 

 b) the completeness of the feature / whether it is a particularly good example of 

its type; 

 c) the historical or cultural associations of the feature; 

 d) the value given to the feature by the local community; 

 e) the potential value of the feature as an in situ educational or research 

resource; and 

 f)  the potential value of retaining the feature for tourism or place-making. 

14.4.7 It should be noted that a site that has not been statutorily designated can still be of 
high importance. Features for which further information is unavailable are recorded 
as of uncertain importance. 

 

Table 14.2: Definitions of importance of cultural heritage assets 

Level of importance 
or significance 

Criteria 

Very High Archaeological and historical sites, submerged prehistoric landscapes and 

deposits, wrecks or areas of international importance, such as World 

Heritage Sites, and may also include some Designated Wrecks or Historic 

Marine Protected Areas that are not only of national but of international 

importance. Shipwrecks dating to the prehistoric, Norse and medieval 

periods are rare and therefore of very high importance. This would also 

include vessels lost in international conflicts and aircraft, which may have 

involved large losses in life. 

High Archaeological and historical sites, wrecks or areas of national importance, 

Designated Wrecks and Historic MPAs. Up to 1913 the shipping industry 

was a major element in Britain’s world influence and wrecks up to this period 

may be of high importance if involved in national and international trade, and 

the technology used in the construction of the vessel represents important 

changes in design.   
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Table 14.2: Definitions of importance of cultural heritage assets 

Level of importance 
or significance 

Criteria 

Medium Archaeological and historical sites, wrecks and areas of regional importance. 

This would involve shipwrecks, anchorages and fishing areas prior to 1913 

involved in regional industry and trade. 

Low Locally important sites, wrecks or areas. Shipwrecks dating from after 1913 

relating to fishing, ferrying or local coastwise trade. 

Negligible Features that have been recorded but assessed as of no archaeological or 

historical interest, such as recent wrecks, or have been so damaged they no 

longer have any historic merit. 

Uncertain Features that cannot be identified without detailed work, but potentially of 

some interest. Also, for example, if the date of construction and rarity of a 

vessel is not known, but potentially of some interest. Findspots, which may 

represent an isolated find, or could represent the location of a hitherto 

unknown site. Unidentified geophysical anomalies are also of uncertain 

importance and have been divided up further in Table 14.3. 

Marine geophysical survey 

14.4.8 Multi-beam echosounder (MBES), side-scan sonar (SSS) and magnetometer 
marine geophysical data has been examined as part of this appraisal. There have 
also been geophysical anomalies recorded in other databases such as Project 
Adair and UKHO wreck register. Professional judgment, based on the guidance set 
out within Table 14.3, has been used to determine the levels of likely cultural 
heritage potential associated with known geophysical anomalies. 

14.4.9 Appraisal of the potential significance of effects is attributed by professional 
judgment taking into account the potential magnitude of any potential effect and the 
sensitivity/cultural heritage importance of the receptor. 

 

Table 14.3: Definitions of importance of geophysical anomalies. 

Level of geophysical importance Description 

1 Anomaly looks anthropogenic; or there is identifiable cultural 

material; or it is in the area of a known archaeological site, or 

another anomaly identified to be high potential. 

2 Anomaly lies in an area of intensive human activity such as 

near ports or areas of peat and other features relating to 

submerged landscapes. Anomaly is possibly anthropogenic but 

has no definite identification. 

3 Anomaly probably a natural formation such as a sand dune or 

bedrock formation. It could also be a processing error of the 

geophysical data. 

14.4.10 MBES data was supplied in XYZ point data format by EGS (International) Ltd, 
which gives distance and depth/height information. ORCA then plotted the data 
within Fledermaus 7.2.2e in a process known as ‘gridding’. A Digital Terrain Model 
(DTM) called an SD file is created by gridding the XYZ data within Fledermaus. 
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14.4.11 SSS data was provided as georeferenced mosaics and the raw data (as xtf files) by 
EGS (International) Ltd. The georeferenced mosaics could be viewed on ESRI 
ArcGIS 10 software though the resolution was not always sufficient for recognising 
marine cultural features. Therefore, the xtf files were viewed on SonarWiz 5 
software. 

14.4.12 The resolution of the raw data is such that it is possible to discriminate aspects of 
the seabed such as areas of loose sediment (including sand, gravel and boulders) 
from bedrock. This makes it possible to determine the potential for survival of 
cultural material. 

14.4.13 The magnetometer data was supplied in XYZ point data format by EGS 
(International) Ltd, which gives location and magnetic strength information. ORCA 
then plotted the data within Fledermaus 7.2.2e in the same process as for MBES. 
Each line was analysed for spikes and anomalies and these were referenced 
against MBES and SSS data sets for confirmation and interpretation of anomalies.  

14.4.14 All of this geophysical data was inspected systematically by an experienced marine 
archaeologist. Points of interest or anomalies where marked on mapping software 
and assigned a level of potential. 

14.5 Baseline Conditions  

Potential for submerged landscapes and prehistoric sites 

14.5.1 Hominids and humans have occupied the UK Continental Shelf at various times for 
more than 700,000 years. East of the Proposed Development, Palaeolithic stone 
artefacts and Pleistocene faunal remains have been recovered in the North Sea. 
Evidence from the glaciations and interglacials over the Palaeolithic and Mesolithic, 
of the palaeo-environment, of relative sea level changes, and of palaeo-
landscapes, all indicate that in general terms, the potential for submerged 
prehistoric archaeology and landscapes across wide areas of the UK continental 
shelf is high (Wessex Archaeology, 2009: 9). Our knowledge and understanding is 
changing rapidly as a result of new discoveries and research. Many of the new 
discoveries have been made as a (positive effect) result of seabed development, 
and more will be made through archaeological assessment and analysis of 
geophysical, geotechnical and other survey data (ibid: 74). 

14.5.2 At 22000BP Scotland was covered by the ice sheet, with Orkney just on the edge 
(Woodcock and Strachan, 2000). By 18000BP, Caithness to Shetland was dry 
land, with a glacial sea area linking that shelf to the main North Sea exposed shelf. 
This sea would have been covered in floating ice. By 14000BP, the ice cap had 
retreated almost completely to the modern coastline of Scotland, and by 12000BP 
the ice has entirely melted, although there is a brief period of renewed ice cover, 
the Loch Lomond stadial, around 10000BP. The sea level was about 40-50m lower 
relative to the land around the Western Isles and Shetland when the first 
documented sites were occupied about 9000BP (Flemming, 2003: 9). 

14.5.3 There is evidence for early humans living in Arctic polar conditions, such as the 
environment around Orkney prior to 9000BP, as excavations at the Mamontovaya 
Kurya site on the Usa River, inside the Arctic circle, revealed stone tools and 
carved mammoth tusks nearly 40000BP (Pavlov et al., 2001). Orkney was 
separated from Caithness by about 13000BP when several species of small 
mammals already lived on the islands. Fish, shellfish, seals, and whales were 
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abundant. The exploitation of marine mammals, especially seals, walruses, and 
cetaceans must be considered for peoples living in circum-polar conditions. 
Walruses would have been easy and attractive prey, lying on the beach, for any 
peoples who chose to live on the northern or north-west margins of Europe during 
glaciations 12-14000BP (Flemming, 2003: 14). 

14.5.4 In the submerged environment Dutch fishermen have recovered walrus bones 
showing signs of cut-marks and butchery from 56°N in the central North Sea 
strongly suggesting human exploitation (Flemming, 2003: 14). This type of culture 
may correlate with the retrieval of a lithic artefact off the Viking Bank from a depth 
of 145m (Long et al., 1986). 

14.5.5 The earliest inhabitants of the Scottish continental shelf may have been living in a 
culture similar to that of the Inuit peoples of Greenland and northern Canada and 
Alaska. Therefore, environments where marine mammals would have prospered 
would be areas of human activity such as bays and firths (Flemming, 2003: 17). In 
near Arctic conditions settlements would have been in the lee or shelter of ridges 
and headlands. The ice caps had melted completely by 9000BP, but even as the 
climate ameliorated and vegetation and forests covered the land, the attraction of 
the coast would persist into the Mesolithic (Flemming, 2003: 20). 

14.5.6 The potential for the survival of cultural heritage in the study area will be 
determined by various physical factors, processes and topography (Flemming 
2003, 15-21). For example, successive ice sheets and marine transgressions have 
greatly reduced the potential for survival of early deposits, even though these can 
survive such conditions (Flemming, 2004). The factors for good preservation 
include: 

 Very low beach gradient and offshore gradient so that wave action is 

attenuated and is constructional in the surf zone; 

 Minimum fetch so that wave amplitude is minimum, wavelength is short, and 

wave action on the seabed is minimum; 

 Original deposit to be embedded in peat or packed lagoonal deposits to give 

resistance and cohesion during marine transgression. Drowned forests and 

peat are good indicator environments; 

 Where deposits are in a cave or rock shelter, roof falls, accumulated debris, 

concretions, breccia, conglomerate formation, indurated wind-blown sand, all 

help to secure the archaeological strata; 

 Local topography contains indentations, re-entrants, bays, estuaries, beach-

bars, lagoons, nearshore islands, or other localised shelter from dominant wind 

fetch and currents at the time of transgression of the surf zone 

14.5.7 A fossil shoreline has been reported offshore below the west cliff coast of Mainland 
Orkney at depths of around 10-20m. This was identified from multi-beam 
echosounder (MBES) data as collapsed sea caves located to the south of Skaill 
Bay (Flemming, 2003: 31). However, Professor Jonathon Side of ICIT (personal 
communication 2012) reinterpreted one of the cave locations as a processing error 
in the geophysical data.  

14.5.8 The on-going Rising Tide project has concentrated on more sheltered areas of 
Orkney such as the Loch of Stenness and Bay of Firth recording possible 
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submerged structures (Bates et al., 2012). Coring around Scapa Flow has 
produced a preliminary sea level curve showing sea level rising to at least around 
1000BC (Bates et al., 2011: 7). 

14.5.9 The evidence for glaciers and ice sheets is apparent off the west coast in the form 
of seabed topography varying between water depths of 100 to 200m that could be 
glacial valleys (Pantin, 1991: 6, 14). Furthermore British geological Survey (BGS) 
cores and grab samples reveal glacial till on the west, north and east side of 
Orkney (Pollard et al., 2012: 68). The marine geophysics, geotechnical and benthic 
grab sample report for the cable route by Watchorn (2012: 27, 41, 46) relates the 
seabed to consist of mobile and relict sandy sediment over diamicton deposits 
which could be glacial deposits or glacial outwash. These glacial deposits indicate 
the seabed was terrestrial during their deposition and may have been inhabited 
prior to being inundated by the sea. 

14.5.10 To the west of the Pentland Firth, off the north coast of Caithness, there are 
Quaternary deposits that increase gradually to the order of 50m. Modern sediments 
are generally less than 1.5m thick. The Quaternary deposits consist of pebbly 
clays, glacial till, and patches of sandy gravel, indicating early Flandrian, just after 
deglaciation, with a date of 12400BP (Flemming, 2003: 20). 

14.5.11 Sharman (2008a; 2008b) has recorded inter-tidal peat in the Bay of Skaill and 
Dunnet Bay, which indicates the potential for survival in the vicinity of cable route 
land falls. However, the inter-tidal peat is in protected bays and the cable route 
landfalls are on rocky exposed cliffs. 

14.5.12 Shallow geophysical data examined in Project Adair shows bedrock at depths 
shallower than 15m and relatively flat sand and gravel further seaward to the north 
of Bay of Skaill (Pollard et al.: 2012: 40-42). Faults in the bedrock have aided the 
formation of deep gullies. 

14.5.13 It is apparent from the extent of the bedrock zone and the condition of the known 
modern shipwrecks in the area such as the SS Monomoy off Mar Wick to the north 
of the Orkney landfall, that the likelihood of material surviving in this high energy 
environment is low. At Dounreay in the 1990s a wave turbine was tested but sank 
after being hit by rough seas indicating that this is also a high-energy area 
(Canmore ID 1152) and likelihood of material surviving is low. Gullies on the 
seabed may contain pockets of sediment that could offer a degree of protection. 

Shipwrecks 

14.5.14 This section discusses the shipwrecks recorded in national and local inventories 
along the Proposed Development. Shipwreck inventories are usually biased 
towards the 18th century and later when documentary sources became more 
abundant - such as newspapers, Parliamentary Papers and nautical charts (Brady, 
2008: 537). Therefore, there are few known historical records of medieval and 
earlier wrecks. The coastal archaeological evidence suggests exploitation of the 
marine environment within the development area for fishing and transport purposes 
from prehistoric times. The Bay of Skaill, lying 1km to the south of the Orkney 
landfall, has evidence of coastal settlement dating from the Neolithic with the World 
Heritage Site of Skara Brae (Canmore ID 1663), to Medieval settlement (Canmore 
ID 1665). Similarly, on the Caithness landfall, Sandside Bay, lying 1km west of the 
cable landfall, has evidence of prehistoric hut circles (Canmore ID 7282) and an 
early 19th-century harbour built for trade and fishing (Canmore ID 7288). Both 
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Sandside Bay and Bay of Skaill have a dun (Canmore ID 7273) or broch (Canmore 
ID 175) overlooking the mouth of the bays indicating the prehistoric importance of 
ownership and control of these sheltered harbours and possibly the surrounding 
waters. 

14.5.15 Information from the inventories indicates that a number of shipwrecks (or parts of 
them) may be within 500m of the Proposed Development. A number of vessels are 
listed as lost near Sandwick in Bay of Skaill and Sandside Bay on Caithness in the 
Canmore database. The areas are remote and such strandings or wreckings may 
not have been witnessed with the only evidence being wreckage washed ashore. 
Therefore, they may have been wrecked within the development area. Shipwreck 
information from the inventories is listed in Appendix 14.1.  

East Sandside Landfall, Caithness 

14.5.16 Shipwrecks recorded in the area between Sandside Bay and Dounreay include an 
18th-century sloop and five 19th-century vessels (Appendix 14.1A). The cargoes of 
these vessels indicate a trade in wood with Canada and national trade in manure 
and pavement. In the early 20th century there are two vessels wrecked carrying a 
cargo of coal and pit props indicating the importance of the mining industry. These 
eight pre-WWI vessels have been given high or medium importance if well-
preserved due to the evidence they could reveal in trade and boat design. 
However, this would depend on the condition of the vessel remaining on the 
seabed as it may have been salvaged or broken up by wave energy. Three fishing 
vessels have also been wrecked post 1945. These have been given a low 
importance due to their late date of wrecking. 

Orkney Landfall 

14.5.17 Four 18th-century shipwrecks are recorded in the area of the Bay of Skaill 
(Appendix 14.1C). These reveal the area was also involved in the trade routes 
around the North Atlantic, as the cargoes listed include gin, rum, deals (pine wood), 
sugar, tobacco and skins. The international trade passing this coast continued into 
the 19th century and early 20th century with a further seven vessels wrecked 
around the Bay of Skaill that include destinations or origins such as Petersburg, 
Gdańsk and Quebec. These vessels could have a high importance due to the 
international trade and pre-1914 date if well-preserved. Of these, Terry was 
wrecked to the north of the Bay of Skaill, in proximity to the Orkney landfall. Co-
ordinates are approximate so it is possible for this shipwreck to either have been 
wrecked close to the cable landfall or to have been dispersed by wave-energy so 
that parts may presently lie along the Proposed Development.  

14.5.18 Two further vessels, Tern and Friendship, have been given a medium importance 
due to the evidence suggesting regional trade and industries. However, as the 
positions of these high and medium importance vessels are approximate, it is 
uncertain if they lie along the Proposed Development, nor is it known what their 
condition is (if they survive at all) on the seabed in the high-energy environment of 
this coast. 

14.5.19 Ben Namur was a steam trawler stranded in October 1920 two miles north of Bay 
of Skaill, which is close to the Orkney landfall. She ran aground in fog with loss of 
two of her crewmen. Partly salvaged and with the nature of the coastline it would 
be expected that following a few storms the remains of the vessel would be quickly 
broken into smaller pieces and, unless wedged in many of the gullies in the area, 
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these would be scattered about the seabed. Ben Namur is of low importance due to 
the date and nature of the vessel. 

14.5.20 More recently (1995), Regents Bird was also wrecked to the north of the Bay of 
Skaill. Regents Bird (ORCA ID 10 on Figure 14.1) co-ordinates are approximate so 
it is possible for the shipwrecks to either have been wrecked close to the cable 
landfall or to have been dispersed by wave-energy so that parts may presently 
along the Proposed Development, although anecdotal evidence suggest that this 
vessel was completed salvaged in 1995. Regents Bird is of low importance due to 
its modernity (Kevin Heath, personal communication). 

Main Cable Route 

14.5.21 Between north Caithness and west Orkney are two WWI wrecks, HMD Orsino and 
HMD Laurel Crown, which are requisitioned fishing vessels by the Royal Navy 
(Appendix 14.1B and 14.2). As a result of the loss of life associated with their loss, 
they are considered to be war graves and are therefore of very high significance. 
Also in the sea between Caithness and Orkney with only an approximate position is 
the WWII Norwegian steamship Navarra, which had a loss of life of 12. This has 
been given very high importance for that reason. 

14.5.22 The location of the HMD Orsino is unknown. Any vessel found along the first part of 
the Proposed Development should be considered to be HMD Orsino until proved 
otherwise and should be treated as a war grave. 

14.5.23 HMD Laurel Crown hit a mine in June 1916. The position given for the sinking is 59 
5.500’N 003 28.500’W (ADM 137/3138 Court of Enquiry into the loss of Laurel 
Crown), which is 1.3nmi (2.4km) north of the cable route (ORCA ID 8 on Figure 
14.1). The crew of nine were killed and this vessel is considered a war grave of 
high importance. The position given is a PA which was recent survey by Netsurvey. 
No evidence of the wreck was found in this area, the location of this wreck is 
therefore unknown and may lie closer to the Proposed Development than the PA 
initially suggests. 

14.5.24 The SS Navarra was sunk in April 1940 (Plate 14.3). The UKHO PA (position 
approximate) for the sinking of the SS Navara is at 59°N 004°W which lies 
approximate 19 km from the Proposed Development. 

Geophysical anomalies 

14.5.25 This section considers known geophysical anomalies identified from previous 
studies relevant to the Proposed Development as part of the desk based 
assessment. Consideration of project specific survey data is set out under ‘Marine 
Geophysical Analysis’ subhead from Paragraph 14.5.11 onwards.  

14.5.26 A survey by Netsurvey recorded ‘an Obstruction’ (UKHO 71442) 1.9nmi SW of the 
reported position of the HMD Laurel Crown, which is only 0.3nmi from the 
Proposed Development (Plates 14.1 and 14.2) (ORCA ID 7 on Figure 14.1). This 
was the only obstruction found near to the reported sinking position of HMD Laurel 
Crown. It is of uncertain importance. This is listed in Appendix 14.1B. 
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Plate 14.1: Multi-beam echosounder image of Obstruction (UKHO 71442) ORCA ID 7 

on Figure 14.1. (Image from UKHO). 

 
Plate 14.2: Multi-beam echosounder image of obstruction (UKHO 71442) ORCA ID 7 

on Figure 14.1. (Image from UKHO). 

14.5.27 Geophysical anomalies recorded in Project Adair in shallow waters west of Orkney 
have been investigated to see if they fall within the study area. They are all of 
uncertain importance. Twelve of these are within 500m of the Proposed 
Development. These are listed in Appendix 14.3 and shown on Figure 14.1. Four 
anomalies are within 100m of the Proposed Development (ID 61, 62, 63 and 66). 
ID 63 and 66 are thought to be natural features on the seabed. ID 62 and ID 61 are 
of Level 2 geophysical importance, possibly anthropogenic in origin. They lie 100m 
and 25m respectively from the Proposed Development. ID 540 lies further seaward 
than the geophysical anomalies above and is the same as the obstruction recorded 
by the UKHO 71442 above. Within 500m of the Proposed Development are two 
more geophysical anomalies of geophysical Level 2 (ID222 and 223). They are 
also of uncertain importance. The remaining five anomalies within 500m of the 
Proposed Development are thought to be natural and of low importance. 

14.5.28 Further to the known wreck records there are three geophysical anomalies from 
Allied anti-submarine patrols searching for U-boats during WWII (Llewellyn-Jones, 
2006: 122). None of these ‘non submarine contacts’ were found during post war 
surveys. However, as the position fixing during the war was not as accurate as the 
later surveys it is possible that they lie within the Proposed Development. One of 
these non-submarine contacts was thought to be a natural feature and is of low 
significance (ORCA ID 3 on Figure 14.1). The other two have uncertain importance 
(ORCA ID 4 and 5). 
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Unexploded ordinance 

14.5.29 During both World Wars a large amount of ordinance, both offensive and defensive 
was used in the seas around the Orkney Islands (see Appendix 14.2). Some of 
these munitions still exist and are regularly found by divers or fishermen. These 
finds are taken very seriously by the MOD who immediately deploys a bomb 
disposal team to assess and deal with the items located. They are usually 
detonated where they are found as it is considered too dangerous to move them. 

14.5.30 The position of an obstruction (ORCA ID 7), found only 0.3nmi from the Proposed 
Development during a 2008 survey by Netsurvey, may relate to the HMD Laurel 
Crown but could also possibly be a mine from the U75 field. The feature at 2m 
diameter appears too small to relate to the boiler or engine of HMD Laurel Crown 
but would fit for a mine still in its cradle (Plate 14.3). 

 

 
Plate 14.3: A German Mk II mine from WWI (Kevin Heath collection). 

14.5.31 A desk study of Historic Unexploded Ordnance contamination
2
 has been 

completed in support of this MEA and is included as Appendix 14.2. 

Aircraft 

14.5.32 No aircraft are known to have crashed along the proposed cable route. 

Fishing areas 

14.5.33 The Proposed Development passes through 18th-century fishing areas to the west 
of Mainland Orkney (Figure 14.1), which were recorded in Project Adair having 
been marked on nautical charts of the period (Mackenzie, 1750; Bennett & Sayer, 
1781; Eunson, 1795). The cod and ling fishing areas were an important seasonal 
commercial activity between the mouth of the Westray Firth to the western 
Pentland Firth (Pollard et al., 2012: 72). Most fishing equipment such as nets, lines, 
floats and weights are relatively ephemeral and small in size so will be difficult to 
identify if they have survived from marine geophysics and ROV data. There is the 
possibility that some of the vessels appliances may have survived. Preservation is 
likely to be superior in the deeper water where there is less wave energy. 

                                                
2
 RPS (2012): Desk Study for Potential Historic Unexploded Ordnance Contamination (including Risk Analysis) 
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Other marine cultural features 

14.5.34 There are two modern features to the east of the Caithness landfall recorded by the 
UKHO. These are the Osprey wave device and Dounreay Power Station effluent 
outfall. They are over 500m from the Proposed Development and have low 
importance due to their late 20th-century date. 

Marine geophysical analysis 

14.5.35 The geophysical data has been described in section 14.4 above. Specifically, the 
survey data were reviewed with reference to submerged cultural heritage included 
EGS (International) Ltd multi-beam echosounder (MBES), side-scan sonar (SSS) 
and Magnetometer data. Special reference was given to the two war graves and 
the SS Navarra identified in the desk-based assessment. 

14.5.36 The survey data was looked at and studied in detail. The interpretation is based 
upon all available data and is illustrated with location maps of features and 
anomalies (Figures 14.2-14.4). The results of the analysis are presented as images 
of anomalies followed by summaries of anomalies in Appendix 14.3. 

14.5.37 The seabed where the Obstruction (No. 7 on Figure 14.1) is located outwith the 
corridor of the geophysical survey, and also where the approximate positions of the 
non-submarine contacts (Nos. 4 and 5), SS Navarra (No. 9) and HMD Laurel 
Crown (No. 8) are located. Therefore, no confirmation of their existence or 
interpretation of the obstruction could be made. 

MBES anomalies 

14.5.38 In total there are eight MBES anomalies in the geophysical data examined 
(Appendix 14.3; and Figure 14.2). Four are of geophysical potential Level 2 
(potentially anthropogenic) and uncertain significance. These are MBES01, 
MBES02, MBES03 and MBES08). The remaining are geophysical potential level 3. 
Figures and descriptions of each anomaly have also been made in Appendix 14.3.  

14.5.39 The MBES data does not cover the area of Obstruction (ORCA ID No.7 in Figure 
14.1 and Appendix 14.1B) because it is 230m outwith the geophysical survey 
corridor. This is 500m from the Proposed Development. No anomalies were 
recorded between the obstruction (which could be the HMD Laurel Crown) and the 
Proposed Development. It is possible that MBES02, lying 112m east of the 
Proposed Development is the SS Navarra as it has similar dimensions and is less 
than 3km from recorded sinking position. 

14.5.40 The MBES data slopes gently upwards towards rocky areas near Orkney landfall 
from 50 to 30m. The bedrock is uneven with bedding planes and gullies containing 
loose coarse-grained sediment. Further seaward in depths of around 30m, the 
seabed is much flatter with little evidence of bedrock outcrops. The extent of the 
exposed bedrock indicates a high-energy environment in this near shore zone due 
to the large waves along this coast causing scouring in the shallower depths (up to 
around 20m). The Caithness landfall is rocky until 20m depth. 

14.5.41 There is unlikely to be any evidence of prehistoric cultural material remaining from 
a period of lower sea level in the shallow rocky near shore zones. The only 
possibility would be areas sheltered from the current such as buried in a gully or a 
submerged cave, although none are identified from the survey data. This leaves 
low potential for the survival of in situ cultural material apart from heavy materials 



Scottish Hydro Electric Transmission plc 
Orkney - Caithness 220 kV Link:  
Marine Environmental Appraisal  
 

LT000017 14-17 
Chapter 14:  

Marine Archaeology 

 

such as large iron shipwrecks, cannons or anchors. However, there are many 
gullies present in the exposed bedrock, which could act as sediment traps into 
which cultural material could have accumulated.  

14.5.42 MBES08 is a mound at the deepest end of the gulley that may be the Terry 
(Appendix 14.1C). It is 400m from the Proposed Development. From the rocky 
shallow outcrops around 20-30m near the cable landfalls the seabed slopes gently 
seaward through rocky outcrops between sediment deposits to gullies and ridges 
around 60m depth. The maximum depths reached are 100m. Occasional 
submarine mountains or ridges up to 30m high occur at these depths. At these 
depths survival of shipwrecks, lost cargo or fishing equipment is expected to be 
high. 

14.5.43 Anomaly MBES03 is located on the Proposed Development. It consists of three 
depressions in around 40m water depth possibly caused by scour by a shipwreck 
on the seabed. If cultural material, it has been dispersed in an area 87 by 60m. The 
nearby shadows are also seen on the side-scan sonar anomaly SS45. The 
remaining MBES anomalies are 50-200m from the Proposed Development. No 
anomalies previously recorded in Project Adair were found on the MBES data. 
Therefore, the features recorded in Project Adair could have been ephemeral, have 
moved or been buried due to seabed environmental processes. 

SSS anomalies 

14.5.44 In total there are 58 SSS anomalies identified (Appendix 14.3, Figure 14.3). 
Twenty-nine of the anomalies were considered to be geophysical potential Level 2, 
possibly anthropogenic and thus of uncertain significance. The remaining 
anomalies were potential level 3 and likely to be natural. Figures and descriptions 
of each anomaly have been made in Appendix 14.3. Twelve of the 58 SSS 
anomalies are within 50m the cable route (SS03, SS26, SS30, SS34, SS35, SS38, 
SS45, SS46, SS48, SS49, SS50 and SS54). SS30, SS34, SS38, SS48 and SS49 
extend across the geophysical data and are probably associated with cables 
across the seabed. These are of geophysical potential Level 3. SS03, SS26, SS35, 
SS50 and SS54 are probably boulders or trawling scars. These are also of 
geophysical potential Level 3. SS45, SS46 and SS54 are thought to be cultural and 
of geophysical potential Level 2.  

14.5.45 SS45 is 50m west of the Proposed Development and rounded in shape and SS46 
is linear. They are protruding above the seabed and are 40m from MBES03 
mentioned in the previous section. Linear anomaly SS44 is a further 75m from 
SS45 and 125m from the cable. They could all be parts of a dispersed shipwreck. 

14.5.46 SS46 is 12m west of the Proposed Development. The position on sand waves is 
causing scour due to it protruding from the seabed. It is possibly lost cargo or 
timbers from a small wreck. SS54 is 4m from the Proposed Development and is a 
curving feature that is possibly rope or anchor attached to a buoy. The remaining 
SSS anomalies are 53-403m from the cable route. 

Magnetometer anomalies 

14.5.47 Thirty-seven magnetometer anomalies were identified (Appendix 14.3, Figure 
14.4). Four anomalies are within 50m of the Proposed Development (Mag018, 
Mag019, Mag020 and Mag035). These are 31m, 35m, 34m and 20m respectively. 
These anomalies are all geophysical potential Level 2, possibly anthropogenic and 
thus of uncertain significance. Figures and descriptions of each anomaly have been 
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provided in Appendix 14.9. Mag018, Mag019 and Mag020 are in the area that the 
obstruction (ORCA ID 5) was recorded during WWII and one of anomalies may 
relate to that feature. Mag035 is 4km from the Caithness end of the Proposed 
Development. 

14.5.48 There were four magnetic anomalies (Mag006, Mag007, Mag008 and Mag009) 
within 2.2km of the obstruction ORCA ID 7. Three of these were interpreted as 
geological features though Mag006 could be anthropogenic. All four anomalies are 
more than 100m from the Proposed Development. 

14.5.49 The contacts considered to be geophysical potential Level 2 are thought to be 
anthropogenic, such as anchors, parts of vessels, fishing equipment or cargo. 
Therefore, these anomalies are as yet of uncertain significance. Mag030, which is 
172m west of the Proposed Development, corresponds with the anomaly MBES01 
and has been interpreted as a possible shipwreck. It is possible that this is the 
HMD Orsino as the MBES data has similar dimensions to that vessel and is located 
in the approximate area where the U boat said they sunk the vessel (see Appendix 
14.1).  

14.5.50 Level 3 anomalies were interpreted as possible cables by comparing with the side-
scan sonar data or igneous dykes or sills due to association with ridges and 
scouring on MBES data. However, some gullies or ridges may have high readings 
due to anthropogenic material in the gully sediment. 

Future Baseline 

14.5.51 A ‘do nothing’ scenario (i.e. not laying a cable) would allow for the preservation of 
marine cultural heritage in situ. Marine processes affecting cultural heritage will 
vary over the different underwater environments that the Proposed Development 
passes through and the age of the feature. Very few sites are completely stable but 
in deeper water (below the wave zone) depositional processes would contribute to 
burial of features and better preservation. Features in the shallow water and 
exposed bedrock substrate would be effected by wave energy and components of 
marine cultural heritage are expected to concentrate in gullies, shift into deeper 
water or be washed up on the foreshore. 

Potential Effects  

14.5.52 The potential effects to marine cultural heritage are identified below. The appraisal 
of their significance is assessed following the consideration of the mitigation 
measures outline in section 14.6. 

Potential Effects during Installation 

Damage caused by excavation of the seabed containing known marine cultural material. 

14.5.53 As described in Chapter 5, Description of the Proposed Development, the 
Proposed Development will be buried in sandy or muddy sediments where ever 
possible. Burial of the cable below the seabed will involve the use of either a 
plough or water-jetting technology to cut a narrow trench approximately 1m deep. 
The excavation of the seabed will cause damage to any buried and seabed surface 
marine cultural material present along the proposed cable route. 

14.5.54 No known marine cultural heritage has been found along the Proposed 
Development. However, there are geophysical anomalies within the proximity of the 
development. Two geophysical anomalies marked on Project Adair are within 50m 
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of the Proposed Development (ID 61 and ID 66) (Appendix 14.3). ID 61 is of 
uncertain importance. ID 66 is of low importance. 

14.5.55 Anomaly MBES03 is located on the proposed cable route. Nearby is the SSS 
anomaly SS45. They are geophysical potential Level 2. The SSS anomalies SS45, 
SS46 and SS54 are within 50m the Proposed Development and are thought to be 
cultural. A further ten anomalies are within 50m of the Proposed Development and 
are of geophysical potential Level 3 and are of low importance. Four magnetometer 
anomalies are within 50m of the Proposed Development (Mag018, Mag019, 
Mag020 and Mag035). These are 31m, 35m, 34m and 20m respectively. These 
anomalies are all geophysical potential Level 2, possibly anthropogenic and thus of 
uncertain significance. 

Damage caused by placing cable over known marine cultural material. 

14.5.56 During construction direct effects to cultural material on the seabed may occur from 
the potential to install the Proposed Development over cultural material. As detailed 
in Chapter 5, this will only occur in areas where burial is not possible, or where 
burial is considered to provide insufficient protection. This is likely to be in the form 
of rock placing, mattressing or other pre-formed concrete protection. The weight of 
the cable could have a damaging effect on cultural material exposed at the surface. 
The geophysical anomalies from examination of the MBES and SSS and from 
Project Adair are all in loose sediment substrate areas with the exception of SS01. 
Therefore, they are unlikely to be affected by the Proposed Development being 
placed over them. SS01 is 100m from the proposed cable route and is of low 
importance as it is of geophysical potential Level 3. 

Damage to known marine cultural material during cable laying caused by the cable laying 

vessel and support vessels. 

14.5.57 Anchors and propeller wash from the installation vessel and smaller support 
vessels in shallow water could damage the marine cultural heritage on the seabed. 
This could affect marine cultural heritage on the seabed within 500m of the 
Proposed Development. There are 12 anomalies from Project Adair, which could 
be effected by this. Anomalies 61, 62, 222, 223 and 540 are of uncertain 
importance. The rest (Anomalies 58, 63, 64, 65, 66, 67 and 68) are of low 
importance. Wreckage of an unknown vessel was also recorded c. 500 m south of 
the Proposed Development (ORCA ID 7). This is also of uncertain importance. 
Eight MBES, 58 SSS and 37 magnetometer anomalies are within 500m of the 
Proposed Development. Fifty-six are of geophysical potential Level 2 (potentially 
anthropogenic) and uncertain significance. These are MBES01, MBES02, 
MBES03, MBES08, SS04, SS05, SS06, SS07, SS08, SS09, SS13, SS14, SS15, 
SS16, SS17, SS21, SS25, SS27, SS29, SS31, SS36, SS37, SS39, SS40, SS41, 
SS43, SS44, SS45, SS46, SS47, SS52, SS54, SS57, Mag001, Mag002, Mag003, 
Mag006, Mag010, Mag014, Mag017, Mag018, Mag019, Mag020, Mag023, 
Mag024, Mag025, Mag026, Mag027, Mag030, Mag031, Mag032, Mag033, 
Mag034, Mag035, Mag036 and Mag037. The remaining are of low importance. 

Damage to unknown marine cultural material. 

14.5.58 Damage to unknown marine cultural material may come from cable installation, 
anchors and/or propeller wash of the construction vessels. There are eleven 
recorded wreck occurrences near the Caithness landfall and thirteen from around 
the Orkney landfall that have no precise co-ordinates. The high-energy 
environment does not allow for much cultural material to remain except in the 
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gullies in the bedrock in the shallow waters though vessels may have shifted into 
deeper water after wrecking. Nineteen of these wrecks would have a high to 
medium importance if they remain in good condition due to their pre-1914 age of 
wrecking. In deeper water there are three wrecks from the 20th-century wars and 
three non-submarine contacts, which have approximate positions. Two of these are 
war graves (HMD Orsino and HMD Laurel Crown) protected under the Protection of 
Military Remains Act and have very high importance. SS Navarra received a 
significant loss of life and is also of very high importance. Two of the non-
submarine contacts are of uncertain importance as they have not been identified. 
One is considered to be a natural feature and, therefore, has a low importance. 
There were no definitive anthropogenic features from examination of the MBES, 
SSS and magnetometer data along with fifty-five anomalies of uncertain 
importance. Furthermore, there may be unknown evidence from the fishing industry 
and submerged landscapes along the Proposed Development. 

14.5.59 There could also be an indirect effect on surrounding cultural heritage from the 
disturbance and redeposition of sediments from the trenching for cable burial. This 
sediment may bury or partially bury a surrounding marine cultural site. 

Potential Effects during Operation 

Damage to marine cultural material from scouring caused by alteration of currents from 

placing development on seafloor. 

14.5.60 There is the possibility of indirect effects on marine cultural heritage assets and 
their associated environment caused by the Proposed Development causing scour 
on the seabed. Scour occurs on the seafloor when sediment is eroded from an 
area in response to forcing by waves and currents (Quinn, 2006: 1419). It can be 
initiated by the introduction of an object to the seafloor such as a shipwreck or 
cable. Marine features such as shipwrecks and submerged landscape deposits are, 
therefore, vulnerable to erosion due to scouring by currents or waves, and scour 
processes can ultimately lead to the complete failure and collapse of structures on 
the seafloor. 

14.5.61 Chapter 6, Seabed Sediment and Bedform, identifies the potential for localized 
scouring to occur only in areas where rock placement or mattressing may be 
required along the proposed cable route and would not apply where the Proposed 
Development is buried in sediment. Effects on bathymetry under these 
circumstances are considered to be negligible. Examination of the MBES and SSS 
showed evidence of scouring on the seabed associated with boulders and 
anomalies. This is in areas of loose sediment in which the Proposed Development 
is to be buried in sediment. Therefore, damage from scouring is expected to be 
insignificant. 

14.6 Mitigation  

14.6.1 It is preferable to manage the presence of cultural heritage sites by locating 
construction footprints and routing the Proposed Development to avoid them. 
However, where this is not possible a series of strategies are available for 
consideration.  These are identified below and summarized in Appendix 14.4: 

 Strategy 1: Avoidance; 

 Strategy 2: Targeted geophysical, ROV or diver survey; 

 Strategy 3: Sampling. Vibrocore, grab samples or auger samples; 
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 Strategy 4: Wreck survey and salvage; 

 Strategy 5: Intrusive archaeological investigations; 

 Strategy 6: Watching Brief; 

 Strategy 7: Full archaeological excavation 

 Strategy 8: Further documentary research and archiving; 

 Strategy 9: Reporting Protocols 

 Strategy 10: Other recommendations 

Mitigation By Design  

14.6.2 No mitigation is recommended for sites if they:   

 Are of low importance; and 

 Are outside 500 m of the Proposed Development. 

14.6.3 It is possible that MBES02, lying 112 m east of the Proposed Development is the 
SS Navarra; Mag018, Mag019 and Mag020, lying 31 m, 35 m and 34 m 
respectively from the Proposed Development, could be the ‘Obstruction’ (ORCA ID 
5 on Figure 14.1); and Mag030/MBES01, which is 172 m west of the Proposed 
Development, could be the HMD Orsino. These anomalies will be avoided 
(Strategy 1, Appendix 14.4). 

14.6.4 Sites of uncertain potential within 500 m of the Proposed Development will also be 
avoided where possible (Strategy 1, Appendix 14.4) by the Proposed Development 
and the anchors of associated vessels. These sites are ORCA ID 7; Project Adair 
61, 62, 222, 223 and 540; MBES01, MBES02, MBES03, MBES08, SS04, SS05, 
SS06, SS07, SS08, SS09, SS13, SS14, SS15, SS16, SS17, SS21, SS25, SS27, 
SS29, SS31, SS36, SS37, SS39, SS40, SS41, SS43, SS44, SS45, SS46, SS47, 
SS52, SS54, SS57, Mag001, Mag002, Mag003, Mag006, Mag010, Mag014, 
Mag017, Mag018, Mag019, Mag020, Mag023, Mag024, Mag025, Mag026, 
Mag027, Mag030, Mag031, Mag032, Mag033, Mag034, Mag035, Mag036 and 
Mag037.  

14.6.5 If it is not possible to guarantee avoidance of identified sites, the Construction 
Environmental Management Document (CEMD) will provide for geophysical 
anomalies within 30 m of the Proposed Development to be further investigated by 
diver or Remote Operated Vehicle (ROV) prior to installation in an appropriate 
manner by specialists in marine archaeology so they can be positively identified 
and appropriate management and mitigation implemented.  

14.6.6 Geophysical anomalies of low potential have been interpreted as natural features 
and therefore no mitigation recommendations are made. 

Mitigation During Installation  

14.6.7 A reporting protocol (e.g. Wessex Archaeology, 2010) should be instigated for the 
discovery of previously unknown marine cultural material during development 
(Strategy 9). An ROV will be used alongside the laying vessel which allows a 
camera to supervise the cable laying. The designated person such as the person 
controlling the ROV can report any marine cultural heritage discovered. Unknown 
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cultural material could come from the presence of wrecks of uncertain location and 
the potential for submerged landscape material. 

Mitigation During Operation 

14.6.8 Scouring caused by mattressing of the Proposed Development in shallow sediment 
and bedrock areas is expected to be minor or negligible. No effect is expected 
where the Proposed Development is buried. A reporting protocol (Strategy 9), as 
used for installation, should be instigated for the discovery of previously unknown 
marine cultural material uncovered during operation due to scouring. Periodic ROV 
inspections of the cable are anticipated (as identified in Chapter 5) these can also 
report any marine cultural heritage discovered. 

14.7 Appraisal of Nature of Residual Effects 

 

Table 14.6 Residual Environmental Effects 

Residual Effect Type of Effect (Direct/ 
Indirect/ Secondary) 

Duration of Effect 
(Temporary/ 
Permanent)  

Nature of Effect 
(Adverse/ Beneficial) 

Installation 

Redeposition of 

sediments from the 

seabed excavation to 

bury the cable burying 

a surrounding site. 

Indirect Permanent Adverse 

Operation 

Scouring of seabed 

where cable is above 

seabed. 

Indirect Permanent Adverse 

Residual installation Effects  

14.7.1 After implementation of mitigation measures (Strategy 1: avoidance), it is assessed 
that there will be minor or negligible effect on the anomalies and sites that are 
currently assessed as of uncertain importance. In the event that these sites cannot 
be avoided, implementation of Strategy 2 (and any further Strategies which may be 
required) would be implemented by the main contractor through requirements set 
out within the CEMD, to identify if any further mitigation strategies are required. The 
residual direct effect from both these scenarios is minor or negligible.  

14.7.2 An indirect effect may occur as a result of the disturbance and redeposition of 
sediments from the seabed excavation, which could bury surrounding cultural 
heritage. Although some of this sediment may be beneficial in burying marine 
cultural heritage and aiding preservation, the sediment could also put more 
pressure on cultural heritage feature causing damage from the added weight. 

14.7.3 If the location of geophysical anomalies are identified by diver or ROV survey 
(Strategy 2) and found to be either natural formations or recent anthropogenic 
debris they would be considered to have negligible cultural significance and no 
further recommendations would be necessary. If a geophysical anomaly is 
identified as cultural material of low to very high importance it is recommended that 
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the site be avoided. If this is not possible, Strategies 4 and 5 would be 
implemented. 

Residual Operational Effects   

14.7.4 Chapter 6 (Seabed and bedforms) identified that any impact on hydrodynamics will 
be temporary and localised during installation. It is not currently anticipated that 
cultural material will be affected. If they are affected, implementation of Strategies 4 
and 5 will result in a negligible significance of effect and would require no further 
management, a minor significance of effect may lead to recommendations for 
monitoring the site for further deterioration. A moderate to severe significance of 
effect would lead to it being recommended to implement Strategies 4 and 5. After 
implementation of these strategies, the residual effect would be reduced to minor or 
negligible. 

14.8 Summary  

 

Table 14.7: Summary of Potential Effects of the proposed development, Mitigation and 
Residual Effects 

Likely Significant 
Effect 

Mitigation Proposed Means of 
Implementation 

Outcome/Residual 
Effect 

Installation 

Damage caused by 

excavation of the 

seabed containing 

known marine cultural 

material. 

Avoidance. 

 

If avoidance is not 

possible, further 

investigation to try to 

determine the nature 

and significance of the 

anomaly. 

Avoidance through 

design development.  

Geophysical anomalies 

within 30 m of the RPL 

Proposed Development 

to be further 

investigated by diver or 

Remote Operated 

Vehicle (ROV) prior to 

installation in an 

appropriate manner by 

specialists in marine 

archaeology so they 

can be positively 

identified and 

appropriate 

management and 

mitigation 

implemented. 

Minor or negligible 

Damage caused by 

placing cable over 

known marine cultural 

material. 

Minor or negligible 

Damage to known 

marine cultural material 

during cable laying 

caused by the cable 

laying vessel and 

support vessels. 

Minor or negligible 

Damage to unknown 

marine cultural 

material. 

A reporting protocol 

such as that 

established by the 

Crown Estate (Wessex 

Archaeology, 2010) 

should be instigated for 

the accidental 

discovery of marine 

cultural material during 

development. 

An appropriately 

qualified person should 

be designated to report 

any marine cultural 

heritage discovered, 

including submerged 

peat and cultural 

artefacts, such as the 

person controlling the 

ROV. 

 

Minor or negligible 
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Table 14.7: Summary of Potential Effects of the proposed development, Mitigation and 
Residual Effects 

Likely Significant 
Effect 

Mitigation Proposed Means of 
Implementation 

Outcome/Residual 
Effect 

Operation 

Damage to marine 

cultural material from 

scouring caused by 

alteration of currents 

from placing 

development on 

seafloor. 

A reporting protocol 

such as that 

established by the 

Crown Estate (Wessex 

Archaeology, 2010) 

should be instigated for 

the accidental 

discovery of marine 

cultural material during 

operation. 

Inspectors of the cable 

or a designated person 

can report any marine 

cultural heritage 

discovered. 

Negligible 
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15 SHIPPING AND NAVIGATION 

15.1 Introduction  

15.1.1 This chapter provides information on the shipping and navigation activities that are 
carried out within the vicinity of the Proposed Development. 

15.1.2 The appraisal has been carried out following the principles of EIA methodology. In 
this instance, environmental risk has been evaluated rather than environmental 
effect through combining consideration of consequence with frequency of an 
identified hazard. The significance of the identified risk has been considered in 
terms of acceptability.  

15.1.3 The scope of this chapter is to assess the impacts on shipping and navigation 
including commercial shipping, recreation and fishing vessels. 

15.1.4 A review of AIS shipping and navigational data collected over a combined period of 
66 days was carried out. The data was collected from a period in the winter and a 
period in the summer (6th January – 4th February and 26th June – 31st July, 
2012). 

15.2 Legislation and Policy Context  

15.2.1 Relevant national and international policies and legislation relating to the 
installation of subsea cables and the development of environmental appraisals are 
discussed in Chapter 3: Project Need and Regulatory Context.  

15.3 Issues Identified During Consultation 

15.3.1 This section summarises responses received to the early consultation process 
relating to route selection as described in Chapter 2: Environmental Appraisal 
Process and Methodology. Responses received providing comments on shipping 
and navigation issues are summarised in Table 15.1 below: 

 

Table 15.1: Issues Identified During Consultation 

Consultee Issue How / Where this is addressed 

Maritime and 

Coastguards 

Agency (MCA) 

“The following impacts on navigation 

issues should be assessed: Collision risk, 

Navigational safety, Visual intrusion and 

noise, Risk management and emergency 

response, Construction marking and 

lighting information to mariners, Effect on 

small craft navigational and 

communication equipment” 

Collision Risk with the work vessel, 

Potential for anchor dragging, 

emergency anchoring, and trawl 

gear interaction with the cable 

have been considered within 

section 15.5. Construction marking 

and information to mariners has 

been considered within section 

15.6. 

Effects on navigation and 

communication equipment. 
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15.4 Non-Significant Issues 

15.4.1 The cable would be an alternate phase three core cable, with each phase 
interfering destructively with the other. Additional reduction in EMF would be 
achieved through burial of the cable. The magnetic compasses on Commercial 
vessels and recreational craft are considered unlikely to be impacted by the 
Proposed Development. Impacts of subsea cable EMF have therefore been scoped 
out from further consideration within the EA. 

15.5 Appraisal Methodology  

The Study Area 

15.5.1 The Proposed Development runs from the west coast of Mainland Orkney to 
Caithness.  For shipping analysis, a 5nm buffer surrounding the full length of the 
cable was considered an appropriate site specific study area for the Proposed 
Development, which is situated within sea waters broadly defined as the Pentland 
Firth region. With regards to the fishing vessel analysis, the study area was 
identified to be within the International Council for the Exploration of the Sea (ICES) 
rectangles which intersect the Proposed Development 5nm buffer zone. 

Baseline Characterisation  

15.5.2 To establish the nature of the existing shipping and navigation activity in the region 
a desk-based study has been carried out. This has been informed by a number of 
data sources, including the following: 

 Real time shipping survey Automatic Identification System (AIS) data; 

 UK Admiralty Charts issued by United Kingdom Hydrographic Office (UKHO); 

 RYA, Sharing the Wind, 2004; 

 Department of Transport, Maritime Statistics 2009; 

 Overflight fishing sightings from Marine Management Organisation (MMO) 

(2005 – 09); and 

 Satellite monitoring data (MMO, 2009). 

Method of Appraisal  

Risk Ranking Methodology 

15.5.3 In order to rank the main hazards listed a semi-quantitative risk ranking has been 
carried out using Anatec’s COLLRISK marine risk software tool using the following 
matrix (Figure 15.1) and interpretation table (Table 15.1): 
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Figure15.1 COLLRISK Matrix 

 

Table 15.1 Risk Matrix Description 

Risk Region Risk Description 

 Broadly Acceptable 

Region 

(Low Risk) 

Generally regarded as insignificant and adequately 

controlled.  Nonetheless marine guidance (MGN 371) 

and DECC methodology notes further risk reductions 

are required if it is reasonably practicable.  However, at 

these levels the opportunity for further risk reduction is 

much more limited. 

 Tolerable Region 

(Intermediate Risk) 

Typical of the risks from activities which people are 

prepared to tolerate to secure benefits.  There is 

however an expectation that such risks are properly 

assessed, appropriate control measures are in place, 

residual risks are as low as is reasonably practicable 

(ALARP) and that risks are periodically reviewed to see 

if further controls are appropriate. 

 Unacceptable Region 

(High Risk) 

Generally regarded as unacceptable whatever the level 

of benefit associated with the activity. 

15.5.4 The following frequency and consequence definitions apply within the risk rankings. 

 

Table 15.2 Frequency Bands 

Rank Description Definition 

1 Negligible < 1 occurrence per 10,000 years 

2 Extremely Unlikely 1 per 100 to 10,000 years 

3 Remote 1 per 10 to 100 years 

4 Reasonably Probable 1 per 1 to 10 years 

5 Frequent Yearly 
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Table 15.3  Consequence definitions 

Rank Description Definition 

People Property Environment Business 

1 Negligible No injury <£10k <£10k 

 

<10k 

2 Minor Slight 

injury(s) 

£10k-£100k Tier 1 

Local 

assistance 

required 

£10k-£100k 

3 Moderate Multiple 

moderate or 

single serious 

injury 

£100k-£1M Tier 2 

Limited 

external 

assistance 

required 

£100k-£1M 

Local 

publicity 

4 Serious Serious injury 

or single 

fatality 

£1M-£10M Tier 2 

Regional 

assistance 

required 

£1M-£10M 

National 

publicity 

5 Major More than 1 

fatality 

>£10M Tier 3 

National 

assistance 

required 

>£10M 

International 

publicity 

15.5.5 The risk will depend upon measures to protect the cable, such as trenching and 
burial as well as rock dumping and or use of mattresses, currently anticipated 
target burial depth, and those areas where rock placement may be required (due to 
hard underlying soils / rock) are set out in Technical Appendix 5.1: Cable Risk 
Assessment.  

15.5.6 It is noted that the magnitude of the risk will vary geographically along the 
Proposed Development depending on the ground conditions, level of activity and 
the actual burial depth.  

15.5.7 Details of the Proposed Development are set out within Chapter 5: Description of 
the Proposed Development. Further design development is currently on-going. For 
the purposes of this assessment a series of ‘worst case scenario’ assumptions 
have been made. These assumptions are set out in Table 15.4. 
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Table 15.4: Worst Case Scenarios 

Potential Effect Scenario Assessed 

Construction Phase 

Collision of passing vessels with 

any of the working vessels 

Cable laying is anticipated to be carried out in a single 

mobilisation. 

Cable laying will take approximately 100 days with 24 hours 

operations. 

Cable installation vessels will be monitoring passing traffic and 

will request a safe passing distance from vessels passing in the 

vicinity. A guard vessel may be used during these operations.  

Operational Phase 

Anchor Dragging Burial of the cable to an appropriate depth, liaison with Port 

Authorities and widespread circulation of information to 

shipping and fishing vessels operating in the area. Charting of 

cable route on nautical charts etc. 

Emergency Anchoring 

Trawl Gear Interaction with 

Cable Route 

15.6 Baseline Conditions  

Current Baseline 

Navigational Features 

15.6.1 Within the Orkney harbour limits, there are two areas where anchoring is prohibited 
due to the presence of oil pipelines, situated within the Scapa Flow sea waters. 
Mariners are advised not to anchor or trawl in the vicinity of submarine cables and 
pipelines. Pipelines are not always buried and their presence may significantly 
reduce the chartered depth. They may also span seabed undulations and cause 
fishing gear to become irrecoverably snagged, putting a vessel in severe danger. 
However, as these prohibited anchorage locations are situated approximately 17 
nm east of the cable route within the Scapa Flow sea waters, they are not 
considered to have any significant influence on navigation within the vicinity of the 
Proposed Development. Figure 15.2 displays the main navigational features that 
exist within proximity to the Proposed Development. 
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Figure 15.2 Navigational Features within the vicinity of the Proposed Development 

15.6.2 A military practise area covers the vast majority of the Orkney sea area, including 
the route of the Proposed Development. There are firing practise areas 
approximately 22 nm east of the Proposed Development. No restrictions are placed 
on the right to transit the firing practise area at any time. Exercises and firing only 
take place when the areas are considered to be clear of all shipping. These military 
practice areas are displayed in Figure 15.3. 
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Figure 15.3 Military Practice Areas Within the Vicinity of the Proposed Development 

15.6.3 The nearest existing offshore renewable energy site is the Billia Croo wave site 
which is located approximately 5.8 nm east of the Proposed Development. Whilst 
not in the existing baseline for the area, the cable route is in close vicinity to two 
planned sites on the west coast of Orkney. The Marwick Head planned wave site is 
0.15nm north of the finalised cable route location, and the West Orkney Middle 
South planned wave site is 0.28 nm to the south of the cable route. The cable route 
passes through the planned Brough Head site.  There is an Area to Be Avoided 
(ATBA) zone that surrounds the majority of the Orkney sea waters. The only 
Orkney sea area not covered by this zone is the south of Orkney, the Pentland 
Firth and Scapa Flow approaches. The Proposed Development crosses the ABTA 
zone at approximately 8.75 nm west of Hoy. The charts denote that to avoid the 
risk of pollution and damage to the environment, all vessels over 5000 GT carrying 
oil or other hazardous cargoes in bulk should avoid the charted area. The following 
image, Figure 15.4, displays both the existing and planned offshore renewable 
energy sites within proximity to the Proposed Development. 
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Figure 15.4 Offshore Wave and Tidal Sites Within Vicinity of the Proposed Development 

Shipping Analysis 

15.6.4 Charts of representative 66 days combined AIS shipping and navigation data (ship 
type) collected from a period in the winter and a period in the summer (6th January 
– 4th February and 26th June – 31st July, 2012) are presented in the Figure 15.5 
below. 

 

Figure 15.5 Ship Types within 5 nm of the Cable Route 
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15.6.5 The number of vessels within 5 nm of the proposed cable route (excluding 
temporary traffic) averaged between 17 and 18 unique vessels per day during the 
two surveys. 

15.6.6 A total of 1,244 tracks were recorded from 571 unique vessels during the survey 
period.  

15.6.7 The majority of vessels passing within the vicinity of the cable route area are cargo 
vessels (52%). Other notable types of vessels are fishing (14%), tankers (10%) and 
‘other’ vessels (13%). 

15.6.8 Overall, 53% of the vessels travelling within the vicinity of the cable route were 
headed eastbound, with the remaining 47% heading westbound.  

Anchoring 

15.6.9 AIS data records the navigational status of vessels. The main analysis of vessels 
identified to be at anchor uses the navigational status broadcast over AIS to 
determine which vessels in the cable route sea area were at anchor. Further 
analysis by vessel speed has been undertaken to ensure that the vessel is 
broadcasting the correct information on AIS. The tracks of vessels with non-
anchoring status that were recorded with speeds below 1 knot for longer than 30 
minutes were analysed more closed to identify if they were at anchor.  

15.6.10 The vessels anchoring within 5nm of the proposed cable route have been identified 
from the survey data, as shown in the Figure 15.6 below.  

 

Figure 15.6 Anchored Vessels 

15.6.11 Only one vessel was seen to be at anchor within 5nm of the cable route during the 
survey period. The 26 m long Anchor-handling vessel Voe Chief was at anchor 
approximately 0.75 nm from the coast of Dounreay (approximately 0.68 nm from 
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the proposed cable route). This vessel was travelling between Scrabster and 
Dounreay. 

15.6.12  It is noted that vessels are seen to anchor within Thurso Bay whilst waiting to 
approach the port of Scrabster; however these are well away from the Proposed 
Developments.  

Recreational Vessel Activity 

RYA Data 

15.6.13 A detailed plot of the recreational sailing activity and facilities in the area from the 
Coastal Atlas of Recreational Sailing (RYA, 2010) relative to the Proposed 
Development can be seen in the Figure 15.7 below.  

 

Figure 15.7 Recreational Information and Facilities in the Vicinity of the Cable Route 

15.6.14 The nearest sailing club, Stromness Sailing Club, is located approximately 6.4nm 
south east of the cable route at the port of Stromness, which is also the closest 
marina. The nearest training centre is located at Scrabster Harbour, approximately 
7 nm from the cable route location.  

15.6.15 The Orkney sailing area is out with the 5 nm study area surrounding the Proposed 
Development. There are no registered racing areas in the Orkney to Caithness sea 
area. 

15.6.16 There are five cruising routes crossing the proposed cable route, three of which are 
medium use and 2 which are light use. Of the medium use routes, two cross the 
cable route at the south end, near Caithness, adjacent to the Pentland Firth sea 
area. The third route crosses the northern end of the route, parallel to the west 
coast of Orkney, and travels south into Scapa Flow.  
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15.6.17 It is noted that no seasonal information is available but most activity is likely to take 
place in the summer months (between April and September).  

Survey Data 

15.6.18 Figure 15.8 displays sailing vessels and pleasure craft recorded in the area during 
the survey period. It is noted that there is no requirement for recreational vessels to 
carry AIS equipment (It is estimated that the number of recreational vessels that 
carry AIS equipment is approximately 10%) and so only limited recreational activity 
will have been recorded within the survey data.  

 

Figure 15.8 Recorded Recreational Vessels Crossing Cable Route Location 

15.6.19 It is noted that the sailing vessels and pleasure crafts carrying AIS are following 
similar cruising routes to those identified by the RYA. 

Fishing Vessel Activity 

Sightings Data 

15.6.20 The Proposed Development is located within designated fishing regions which 
extend 12nm from the coast of mainland Scotland and Orkney. The vast majority of 
the 5nm study zone is within these national fishery limits, with only a small area of 
the mid-western section of the buffer zone not within these limits. Data on fishing 
vessel sightings were obtained from the Marine and Fisheries Agency (MFA) (now 
part of MMO). Each patrol logs the positions and details of fishing vessels within 
the Rectangle being patrolled. All vessels are logged, irrespective of size, provided 
they can be identified by their Port Letter Number (PLN). Figure 15.9 summarises 
fishing vessel sightings.  

15.6.21 Fisheries statistics in the UK are reported by ICES statistical Rectangles and 
Subsquares. The cable route 5 nm study zone is located within ICES Rectangles 
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46E6/1, 46E6/2, 46E6/3, 47E6/3, and 47E6/4 straddling five Subsquares. The 
average Subsquare area is approximately 233nm2 (800km2). 

 

Figure 15.9 Fishing Vessel Gear Types 

15.6.22 The subsquares had an average of between zero and one fishing vessel sighting 
per patrol. Subsquare 46E6/3 had the highest average sighting per patrol at 0.3 
vessels. This subsquare is located at the south end of the cable route, and covers 
the coastal area of Dounreay.  

15.6.23 The main fishing method overall was by demersal trawling which accounted for 
approximately 54% of all sightings by gear type between the years of 2006 to 2010.  

15.6.24 The majority of fishing vessels recorded were UK vessels (96.5%), followed by a 
small minority of European registered vessels.  

15.6.25 Of all the fishing vessels within the vicinity of the cable route, 33% of vessels 
sighted were engaged in fishing, i.e., gear deployed, 63% were steaming (transiting 
to/from fishing grounds) and 3% were laid stationary (vessels at anchor or pair 
vessels whose partner vessel is taking the catch whilst the other stands by). It is 
noted that no vessels had an unspecified activity by sightings. 

Satellite 2009 Data (All Nationalities) 

15.6.26 The majority of fishing vessels tracked by satellite within the 5nm study zone were 
registered in the UK (77%), with the remainder of the vessels being mainly 
registered in Ireland (17%) or other European registered countries (6%). This 
differs slightly with the sightings data presented above.  

15.6.27 It was noted that the levels of fishing density are relatively high across the 
Proposed Development, particularly the southern section of the development where 
the Pentland Firth and Cape Wrath waters meet. 
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15.7 Potential Effects  

Potential Effects During Installation 

Ship Collision with Work Vessel 

15.7.1 This hazard arises from transiting vessels colliding with any of the working vessels 
during the installation phase of the Proposed Development.  

Potential Effects During Operation 

Anchor Dragging 

15.7.2 This hazard is that a ship routinely anchors in the vicinity of the Proposed 
Development but subsequently drags anchor towards and over the cable. This 
could result in the anchor penetrating the cable with potential damage to the cable 
resulting in loss of transmission and expensive repair costs. 

15.8 Mitigation  

Mitigation by Design  

15.8.1 The appraisal of residual effects below takes into account a number of factors of 
project design.  as part of the preliminary site selection process as described in 
Chapter 3: Design evolution and Alternatives, the originally preferred cable route 
was adjusted to avoid areas where the cable is likely to be exposed, and the 
installation process, which is designed to allow burial of the cable wherever 
possible.   

Mitigation During Installation  

15.8.2 In addition to measures outlined above, suitable mitigation measures must be 
implemented in order to warn oncoming traffic and prevent collisions such as 
notifying all mariners in advance of the installation phase, and carrying out 
watchkeeping and collision risk management on board the cable laying vessels. Is 
it also noted that installation during Spring/Summer, which is associated with much 
greater levels of visibility (i.e. Increased hours of daylight), is also expected to 
reduce the risk of collision. 

Mitigation During Operation 

15.8.3 As above, there are not expected to be many effects arising for shipping and 
navigation during the operational phase. Nonetheless, key mitigation measures are 
put in place. These include burial of the cable to an appropriate depth, liaison with 
Port Authorities and widespread circulation of information to shipping, recreational 
community and fishermen in the area 

15.9 Appraisal of Nature of Residual Effects 

Potential Effects During Installation 

Ship Collision Risk with Work Vessel 

15.9.1 Whilst the potential for such an event exists, all mariners in the area should be 
notified of the locations of the working vessels well in advance of approach. It is 
also a requirement that the working vessels will display the appropriate navigation 
lights to alert transiting vessels in the area of the nature of their operations and 
restricted manoeuvrability. In addition, there will be watchkeeping onboard the 



 

Scottish Hydro Electric Transmission plc 
Orkney - Caithness 220 kV Link:  
Marine Environmental Appraisal 

 

Chapter 15:  
Shipping and Navigation 15-14 LT000017 

 

cable laying vessels monitoring other vessel activities in the area and alerting them 
as necessary. 

15.9.2 Within the Proposed Development the highest potential of such an incident is the 
southern section of the Proposed Development which is located adjacent the 
Pentland Firth sea area. The Pentland Firth is used frequently by vessels, of all 
sizes and cargo, transiting around Scotland towards other ports within the UK and 
across international waters. 

15.9.3 Given the high density of traffic on the southern section of the Proposed 
Development, the frequency of ship collision with vessels working on the 
installation of the Proposed Development has been qualitatively assessed 
individually for both the southern section of the Proposed Development and for the 
remainder of the Proposed Development out with this area. This division has been 
assessed to take place approximately 10nm from the coast of Caithness. 

15.9.4 The southern section has been assessed as ‘Tolerable’ (as defined within Table 
15.1) with maximum worst case consequences. Such consequences include the 
possibility of a large number of fatalities, the loss of vessels and equipment, and 
potential damage to the environment (.i.e. oil spill). The rest of the cable route has 
been assessed as Tolerable with maximum consequences; however the frequency 
of such a collision is not as likely due to the lower volumes of transiting vessels 
across these areas of the cable route. 

Potential Effects During Operation 

Anchor Dragging 

15.9.5 From the anchoring review only one vessel was observed at anchor in proximity to 
the cable route within the Ushat Head sea area. The tug vessel, Voe Chief, was 
approximately 0.75nm from the coast of Dounreay, and was recorded 0.68nm from 
the Proposed Development whilst at anchor. 

15.9.6 The majority of the seabed within the cable route is sand, with some areas of the 
cable route, particularly the coastal areas of Orkney and Caithness, being located 
in gravely sand (see Chapter 6: Seabed sediment and bedform).  The impact of 
anchoring on seabed of this type is considered to be less severe than anchoring on 
other seabed types such as soft clay. This arises from the tendency of the anchor 
to penetrate into the seabed on softer soils, rather than being pulled over the 
surface. However, anchoring on sand is still considered a significant event 
depending on anchor mass and drift speeds of vessels. 

15.9.7 The risk of ship-to-cable interaction due to anchor dragging across the Proposed 
Development is considered to be ‘Broadly Acceptable’ provided good industry 
practice is followed. 

Emergency Anchoring 

15.9.8 This hazard is from a ship anchoring over the cable in an emergency. A ship may 
anchor in an emergency to stop or slow down its rate of drift if it is heading towards 
a hazard, e.g. grounding risk. 

15.9.9 It is considered that emergency anchoring over the proposed cable will be a low 
frequency event. The cable location will be entered on navigations charts and 
mariners will normally take this into account before dropping anchor. However, it is 
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noted that some sections of the Proposed Development have high shipping 
densities (i.e., where the Cape Wrath waters meet the Pentland Firth), and 
therefore will be more frequently exposed to the risk of this event occurring. The 
risk of ship-to-cable interaction in event of emergency anchoring is therefore 
considered to be in the broadly acceptable region. 

Trawl Gear Interaction with Cable Route 

15.9.10 The main fishing gear types used in the vicinity of the Proposed Development were 
identified in the fishing activity review to be mainly demersal trawlers and 
potter/creeler fishing vessels. It is noted that a small proportion of the fishing 
vessels identified by sightings were scallop dredgers (1%), which also have the 
potential to penetrate cables laid on top of or buried under the seabed. 

15.9.11 In terms of fishing vessel density, the highest density areas were shown to be in 
the south section of the cable route where vessels transit to and from the Pentland 
Firth. The main gear types used in these areas were again demersal otter trawlers 
and potter/creeler fishing vessels. 

15.9.12 The risk classification associated with fishing interactions across the Proposed 
Development has been assessed as ‘Tolerable but this is heavily dependent on 
suitable protection measures against trawling risks, i.e., cable burial. 

15.10 Summary  

15.10.1 Policy and guidance documents that have been used to inform the shipping and 
navigation appraisal include: 

 Real time shipping survey Automatic Identification System (AIS) data; 

 UK Admiralty Charts issued by United Kingdom Hydrographic Office (UKHO); 

 RYA, Sharing the Wind, 2004; 

 Department of Transport, Maritime Statistics 2009; 

 Overflight fishing sightings from Marine Management Organisation (MMO) 

(2005 – 09); and 

 Satellite monitoring data (MMO, 2009). 

15.10.2 In terms of the potential effects on shipping and navigation during installation, ship 
collision risk with working vessels has been assessed as Tolerable with maximum 
consequences within the southern section of the cable route. The frequency of 
such a collision along the rest of the cable route is not as likely due to the lower 
volumes of transiting vessels across these areas. 

15.10.3 It is considered that emergency anchoring and anchor dragging over the proposed 
cable route will be a low frequency event. Mariners are normally aware of the 
cables in the area before dropping anchor.  

15.10.4 Mitigation measures during installation of the cable route include notifying 
oncoming traffic and mariners in order to prevent vessel collisions. Also, 
watchkeeping and collision risk management should be carried out on board the 
cable laying vessels in order to reduce this risk. 
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15.10.5 Key mitigation measures should be put in place during the operational phase such 
as burial of the cable to an appropriate depth and liaison with Port Authorities. 
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16 OTHER SEA USERS 

16.1 Introduction  

16.1.1 This chapter describes the current users of the study area and provides an 
appraisal of the potential effects on other sea users arising from the installation and 
operation of the Proposed Development.  

16.1.2 The appraisal has been carried out following the principles of EIA methodology 
considering the magnitude of change combined with the sensitivity of the specific 
receptor, based on professional judgement (for further details refer to Chapter 2: 
EA Process and Methodology). 

16.1.3 Both current and anticipated future baselines are described based upon a desk 
based review. Potential effects have been identified through public consultation and 
a review of effects identified in other subsea cables projects’ environmental 
statements. Direct, indirect and secondary effects have been considered for each 
phase of the project. Suitable mitigation is described and residual significance 
identified.  

16.2 Legislation and Policy Context  

16.2.1 This assessment has considered the following key policy and guidance documents: 

 International Cable Protection Committee (ICPC) Recommendations.  

- Specifically these include Recommendation No. 2: Recommended Routing 
and Reporting Criteria for Cables in Proximity to Others;  

- Recommendation No. 3: Criteria to be Applied to Proposed Crossing 
Between Submarine Telecommunications Cables and Pipelines/ Power 
Cables; and  

- Recommendation No. 5: Standardisation Of Cable Awareness Charts; and 

- Subsea Cables UK Guideline No 6 The Proximity of Offshore Renewable 
Energy Installations & Submarine Cable Infrastructure in UK Waters 
(2012). 

 The Crown Estate (2012) Submarine cables and offshore renewable energy 
installation: Proximity study;  

 The Crown Estate (2012) Export transmission cables for offshore renewable 
installations: Principles of cable routing and spacing; and 

 Subsea Cables UK Guidance Note Number 6: Guidelines for Proximity of 
Offshore Energy Installations and Submarine Cables Infrastructure in UK 
Waters.  

16.3 Issues Identified During Consultation  

16.3.1 This section summarises relevant responses to the consultation process as 
described in Chapter 2: Environmental Appraisal Process and Methodology.  Two 
responses were received to the Consultation Report providing advice on other sea 
users.  Information on these is provided in Table 16.1 below.  
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Table 16.1: Issues Identified During Consultation 

Consultee Issue How/Where this is 
Addressed 

SSE 
Renewables 

SSE Renewables expressed concern that the 
proposed landfall location at South Vestra Fiold 
(referred to as Eren's Geo within SSER's 
consultation response) would prevent successful 
delivery of the first phase of the Brough Head 
marine renewables project. It expressed a similar 
concern about the North Vestra Fiold alternative. 

SSER noted a clear preference for the cable to use 
the alternative landfall location at North Skaill. 

An alternative landfall 
assessment was undertaken 
on options along the coastline 
between South Vestra Fiold 
and North Skaill.  

Chapter 3: Design Evolution 
and Alternatives documents 
the consideration given to 
alternative landfall locations 
within this alternative landfall 
assessment.  

RYA Grid connections do not normally pose a problem 
for recreational vessels. Anchors of recreational 
craft only penetrate to 20 cm into the seabed. 
There is occasional anchorage in the southern part 
of the Bay of Skaill used by visitors to Skara Brae in 
easterly winds. On the southern side of Firth 
Portskerra (a pool among skerries at the tip of 
Rubha Bhra) is used as an occasional anchorage 
and Sandside (Fresgoe) Harbour. 

Thus there should be no adverse effects of the 
propose works on recreational sailing. 

Effects on water based 
recreational activity as a result 
of the Proposed Development 
have been scoped out from 
further consideration within 
the EA. 

16.4 Appraisal Methodology  

The Study Area 

16.4.1 The study area considers the Pentland Firth and Orkney Waters Marine Spatial 
Plan area. The installation of a subsea cable is considered within the Marine 
Spatial Plan because it has the potential to indirectly effect other components of the 
plan, either though competition for space, or by disrupting the cohesiveness of the 
plan. 

Baseline Characterisation  

16.4.2 A desk based study was carried out, reviewing published information including; 
marine plans12 and local plans3, scoping reports45 and environmental impact 
assessments, lease agreements from The Crown Estate (TCE)6 and consultation 
responses.  

                                                 
1

 Marine Scotland (2010) Pentland Firth and Orkney Waters Marine Spatial Plan Framework and Regional Locational Guidance 

for Marine Energy. Final Report. 

2 Marine Scotland (2010) Strategic Environmental Assessment (SEA) of Draft Plan for Offshore Wind Energy in Scottish 

Territorial Waters. ISBN: 978-0-7559-9309-3. 

3Orkney Island Council (2012) Orkney Local Development Plan Modified Proposed Plan. Orkney Islands Council. 

4 E.On (2012) West Orkney South Wave Energy Site Environmental Scoping Report. Report reference: 80359. 

5http://www.aquamarinepower.com/sites/resources/Reports/3022/Brough%20Head%20Wave%20Farm%20Scoping%20Report

.pdf [accessed October 2012] 
6

 http://www.thecrownestate.co.uk/marine/ [accessed December 2012] 
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16.4.3 Other sea users are particularly sensitive to competition for space where activities 
cannot co-exist or where the presence of different users effects upon health and 
safety. In many cases spatial separations for safe operations are provided in cable 
protection guidance from the Subsea Cable UK and the ICPC which help to protect 
the health and safety of persons working on site. However, these guidelines can 
restrict the developable area for other sea users. 

Method of Appraisal  

16.4.4 Within the Pentland Firth and Orkney Waters Marine Spatial Plan area there are 
other users who may be sensitive to changes as a result of the Proposed 
Development. This could be either through direct competition for development 
areas, indirect safety implications due to close proximity of multiple activities, or 
secondary effects through the disruption of the aims and projects identified within 
the existing marine spatial planning for the region.  

16.4.5 The significance of effects is determined through consideration of the potential 
magnitude of the effect, both spatial and temporally, and the sensitivity of the 
receptor to the predicted environmental change. The adaptability and recoverability 
of the receptor, is also considered, as is the extent to which the physical effect is 
reversible.  

16.5 Baseline Conditions  

Current Baseline  

Subsea Cables  

16.5.1 The existing 33 kV subsea electricity connection crosses the Pentland Firth from 
Murkle Bay in Caithness to Rackwick Bay in Hoy and consists of two separate 
cables following a similar routing to each other (refer to Figure 16.2). These provide 
an existing connection to Orkney from the mainland grid and are not buried. 

16.5.2 There are two telecommunication cables located within the search area (refer to 
Figure 16.2): 

 A British Telecom (BT) cable from Dunnet Bay to Bay of Skaill on Orkney and 
was laid in 2008; and 

 The Farice telecommunication cable, operated by Farice hf. connects Dunnet 
Bay to the Faroe Islands and became operational in 2004. 

Offshore Renewables  

16.5.3 The large potential fetch for westerly waves, which is also the prevailing wind 
direction, provides a high energy wave climate, particularly on the western side of 
the Orkney Isles.  

16.5.4 The wave energy test site at Billia Croo, which forms part of the European Marine 
Energy Centre (EMEC) facility, and its associated cables and infrastructure lie 6 km 
from the Proposed Development. Within the wider region, but over 20 km away, is 
a wave energy lease area at Farr Point (refer to Figure 16.1). 

Future Baseline 
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16.5.5 This favourable wave climate has also resulted in TCE agreement to lease several 
areas of seabed for the generation of tidal energy7. The Proposed Development 
passes through one of these areas for lease; the Brough Head development area 
(refer to Figure 16.1).  

16.5.6 No current infrastructure is in place at these sites. 

16.5.7 In August 2011, the Scoping Report for The Brough Head Wave Farm, a joint 
venture between SSE Renewables and Aquamarine Power, was published.  The 
development is initially proposed to consist of 10 wave energy converters in the 
first phase and increasing to 50 to produce up to 200 MW of electricity (Brough 
Head Wave Farm Limited8). The Scoping Opinion was received from Marine 
Scotland in November 2011.  

16.5.8 The Brough Head Wave Farm proposes to utilise Oyster 2 Wave Energy 
Converters which could generate around 1 MW of energy each with between 30 
and 50 MW in the first phase of development. The development of the site is being 
split into three zones with the first consent application concerning the southern 
development zone only.  

16.5.9 Offshore from Brough Head, the Proposed Development passes between two wave 
energy lease areas; Marwick Head to the north and West Orkney Middle South and 
West Orkney South to the south (refer to Figure 16.1).  

16.5.10 The Marwick Head development area was awarded to Scottish Power Renewables 
(SPR) who are currently in the early phases of site investigations.  The project is 
anticipated to generate around 50 MW (Scottish Power Renewables, 20129). There 
is no Scoping Report or Scoping Opinion currently available for this development. 

16.5.11 The Scoping Report for West Orkney South was submitted in March 2012 with the 
outline of the project being an array of up to 20 wave energy converters with a 
maximum total capacity of 10 MW (E.On, 201210).  

16.5.12 The Pentland Firth and Orkney Waters lie between the North Atlantic and North 
Sea tidal systems. This causes a net flow of water from west to east on the flood 
and the reverse on the ebb. These currents are focused by water depth and 
seabed topography resulting in the strong tidal current for which the region is well 
known. Within the wider Pentland Firth region there are two tidal energy lease 
areas; one at Cantick Head and the second at Inner Sound. These sites lie over 20 
km from the Proposed Development and therefore outside of the study area.  

16.5.13 Installation of technology within any of the TCE lease option areas identified above, 
would introduce new sea users to the study area. 

 

                                                 
7

 The lease agreements with TCE under ‘round 1’ are  for 10 mw of generation for up to 7 years (demonstration), then an 

option for 50 mw up to 25 years (commercial). 

8http://www.aquamarinepower.com/sites/resources/Reports/3022/Brough%20Head%20Wave%20Farm%20Scoping%20Report

.pdf [accessed October 2012] 

9 Scottish Power Renewables (2012) Marwick Head. [online] Available from: 

http://www.scottishpowerrenewables.com/pages/marwick_head.asp : Accessed 01 November 2012.  

10 E.On (2012) West Orkney South Wave Energy Site Environmental Scoping Report. Report reference: 80359. 
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16.5.14 In addition to the sites currently included within the TCE ‘round 1’ lease, The 
Pentland Firth and Orkney Waters Marine Spatial Planning Framework11 identifies 
the Pentland Firth as having significant future potential for wave, and in particular, 
tidal power.  

16.5.15 A future potential in offshore wind is identified in Orkney Island Council’s Local 
Development Plan Modified Proposed Plan (Orkney Islands Council, 201212), 
however no sites are identified in either this plan or within the Scottish Government 
Offshore Wind Strategic Environmental Assessment (Marine Scotland, 201013).  

Subsea Cables  

16.5.16 The Pentland Firth and Orkney Waters Marine Spatial Planning Framework10 
acknowledges that, in general, grid capacity to the north of Scotland and within the 
Orkney Isles is fairly poor and is a potential limiting factor of renewable energy 
development.  

16.6 Potential Effects  

16.6.1 Early discussion with Brough Head Wave Farm Ltd (BHWFL)14 has identified a 
potential overlap between the inshore section and proposed landfall of the 
Proposed Development, and landfall location on Orkney and an area of particular 
technical feasibility for deployment of ‘Oyster’ wave technology (refer to Figure 
16.1). 

16.6.2 The Proposed Development crosses the Farice telecommunications cable at 
58° 49.4124 N 003° 45.2792 W (refer to Figure 16.2). The detailed design of the 
cable crossing will be subject to detailed design and ongoing negotiation with the 
cable owners. The two cables are likely to be separated using a Euroduct panel or 
similar proprietary system although concrete matressing/rock placement may be 
required. 

Potential Effects During Installation 

Potential Accidental Damage to Existing Infrastructure Due to Installation Works 

16.6.3 It is currently anticipated that installation of the Proposed Development will occur in 
advance of the deployment of any wave farm infrastructure installed at the Brough 
Head Wave Farm. However, should the installation of wave technology within the 
Brough Head lease area precede the Proposed Development the technology could 
be damaged by cable laying equipment during the construction phase. This is 
considered to be a direct and adverse effect but can be mitigated through design 
and will be a managed risk. 

Potential Effects During Operation 

Potential Accidental Damage to Existing Infrastructure Due to Cable Maintenance Work 

                                                 
11

 Marine Scotland (2010) Pentland Firth and Orkney Waters Marine Spatial Plan Framework and Regional Locational 

Guidance for Marine Energy. Final Report. 

12 Orkney Island Council (2012) Orkney Local Development Plan Modified Proposed Plan. Orkney Islands Council.  

13 Marine Scotland (2010) Strategic Environmental Assessment (SEA) of Draft Plan for Offshore Wind Energy in Scottish 

Territorial Waters. ISBN: 978-0-7559-9309-3. 

14 Scottish Hydro Electric Transmission Limited (2012) LT17 Orkney – Caithness 132 kV Subsea Cable Connection Scoping 

Report. Project Number UK1217372. 
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16.6.4 Vessels and associated maintenance equipment for the cable have the potential to 
damage the Brough Head Wave Farm Infrastructure during the cable operational 
phase. The presence of the cable also has the potential to limit the ability of wave 
farm vessels anchoring at the Brough Head Wave Farm site. This is considered to 
be a direct and adverse effect that may permanently affect the wave farm operator 
throughout the operational phase of the cable but can be mitigated through design 
and will be a managed risk. 

16.7 Mitigation  

Mitigation by Design  

16.7.1 Subsea Cables UK makes recommendations for the proximity of wind farm 
development and submarine cables (Subsea Cables UK, 201215). These 
recommendations are indicative for the proximity of submarine cables and 
generating structures. The recommended separation between submarine cables 
will reflect the distances required for a cable ship to carry out a cable repair without 
infringing safety zones around generating structures. As a greater distance 
(layback) is required to tow a set of grapnels to recover a cable in deeper water the 
safe distance between cable and other infrastructure is dependent on water depth.  

16.7.2 The indicative distance allow for a 500 m working zone and then a 250 m hazard 
area around any working vessels. This gives an indicative separation of 750 m, 
however it must be noted limiting distances cannot be derived for all cable / 
offshore renewable infrastructure scenarios without large numbers of caveats and 
exceptions. Subsea Cables UK therefore recommends that the best approach is to 
use the principles of a holistic risk based process for determining site specific 
proximity limits. This allows consideration of a range of external influences, both 
those beyond the control of the parties and those internal influences that can be 
affected by the parties. 

16.7.3 Once the parties have agreed site-specific proximity limits, the final step in the 
process is the drafting of a proximity agreement with accompanying method 
statements.  

16.7.4 Leasing of the seabed through the Brough Head Wave Farm will be reliant on 
commercial agreements between the operating companies and The Crown Estate. 
Consultation between the three stakeholders should take place throughout the 
design process to ensure Subsea Cables UK and TCE’s recommendations on 
proximity of submarine cables are followed. Correct separation between the subsea 
cable and generating structure will ensure there are no residual effects.  

Mitigation During Operation 

16.7.5 Following installation SHE Transmission will notify the cable corridor and an 
appropriate zone either side of it as a hazardous area for anchoring to the Maritime 
and Coastguards Agency (MCA), UK Hydrographic Office (UKHO), Northern 
Lighthouse Board (NLB) and the Kingfisher Information Service Cable Awareness 
(KISCA) and the, International Cable Protection Committee (ICPC) and Subsea 
Cables UK to help communicate the ‘as laid’ position of facilities to the maritime 
community. 

                                                 
15

 -Subsea Cables UK Guideline No 6. The Proximity of Offshore Renewable Energy Installations & Submarine Cable 

Infrastructure in UK Waters (2012). 
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16.8 Appraisal of Nature of Residual Effects 

Residual Installation Effects  

16.8.1 There are potential effects on the Brough Head Wave Farm from the subsea cable 
during installation where wave farm infrastructure could be damaged by cable 
laying. There is some uncertainty as to whether the Brough Head Wave Farm will 
be in operation when the subsea cable is laid as the project is currently in the 
planning phase. However, if the Brough Head Wave Farm project is installed then 
any effects can be fully mitigated through adherence to the Subsea Cables UK 
recommendations on suitable proximity agreements between cables and 
renewable energy devices.  

Residual Operational Effects   

16.8.2 The presence of the Proposed Development could limit the ability of wave farm 
maintenance vessels to anchor at the Brough Head Wave Farm site. This effect 
can be completely mitigated through adherence to the Subsea Cables UK 
recommendations on suitable proximity agreements between cables and 
renewable energy devices (refer to section 16.7 for detail on cable separation). 

16.9 Summary  
 

Table 16.2: Summary of Potential Effects of the Proposed Development, Mitigation 
and Residual Effects 

Likely Significant 
Effect 

Mitigation Proposed Means of 
Implementation 

Outcome / 
Residual Effect 

Installation 

Damage to wave farm 
infrastructure. 

Safe distancing of subsea cable 
and wave farm infrastructure as 
detailed in Subsea Cables UK NO 
6 recommendations. 

Mitigation by 
design 

No effect 

Operation 

Lack of access to 
wave farm 
infrastructure. 

Safe distancing of subsea cable 
and wave farm infrastructure as 
detail in Subsea Cables UK NO 6 
recommendations. 

Mitigation by 
design 

No effect 
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17 CUMULATIVE EFFECTS 

17.1 Introduction 

17.1.1 This chapter considers the potential for significant cumulative effects of the 
Proposed Development with other development projects within the study area.   

17.2 Legislation and Policy Context 

The Habitats Directive (Council Directive 92/43/EEC of 21 May 1992 on the 
conservation of natural habitats and of wild fauna and flora, as amended) 

17.2.1 Under Habitat Regulations Assessment (HRA) there is a requirement to consider 
‘any other plans or programmes that may have an adverse effect on Natura 2000 
site’s conservation objectives in combination with those at project level’. 

Scottish Planning Policy1 

17.2.2 The SPP states that ‘when considering cumulative impact, planning authorities 
should take account of existing [developments], those which have permission and 
valid applications for [developments] which have not been determined. Decisions 
should not be unreasonably delayed because other schemes in the area are at a 
less advanced stage in the application process’. 

Marine Scotland: Licensing and Consent Manual2 

17.2.3 Marine Scotland Guidance identifies that ‘Plans and projects which are ‘reasonably 
foreseeable’ (i.e. developments that are being planned, including other offshore 
wind farms which have a Crown Estate Agreement for Lease)’ should be 
considered for inclusion within cumulative assessment. 

Pentland Firth and Orkney Waters Marine Spatial Plan3 

17.2.4 Guidance set out within the Pentland Firth and Orkney Waters Marine Spatial Plan 
and Regional Locational Guidance for Marine Energy identified ‘Cumulative effects 
of increased subsea cables for commercial wave and tidal developments and 
possible subsea interconnectors required as part of grid reinforcements’ as a 
strategic issue for consideration (Marine Scotland et al (2012) Section 4, Table 
4.1). 

Scottish Natural Heritage Guidance 

17.2.5 The cumulative effect of a set of developments has been defined as:  

"the combined effect of all the developments, taken together; that is a development 
with other types of the same development - for example, wind farms and other wind 
farms;  

or  
                                                 
1

 Scottish Planning  Policy (SPP): February 2010 

2 Marine Scotland (October 2012) Licencing and Consent Manual: Covering Marine Renewables and Offshore Wind Energy 

Development Report R.1957 October 2012 

3 Marine Scotland, The Scottish Government, Aecom and Metoc (2012): Pentland Firth and Orkney Waters Marine Spatial Plan 

Framework & Regional Locational Guidance for Marine Energy:  Final Report 
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the effect of a development in combination with other, different projects and 
activities - for example, wind farms in combination with aquaculture, or in 
combination with oil rigs"4 .  

17.3 Issues Identified During Consultation 

17.3.1 No responses were received relating to the potential for cumulative effects on the 
marine environment with other development proposals.   

17.4 Appraisal Methodology 

17.4.1 A cumulative effect might arise through the combined effect of different projects on 
a single or multiple receptors, spatially or over time. Proposals which are in close 
proximity might affect a designated feature, or a key view; proposals which are 
distant might affect a vulnerable community or a migrating population.   In order 
that a project at an early (pre-application) stage is considered within a cumulative 
appraisal sufficient, reliable design information must be available in the public 
domain to inform the identification of possible combined effects on environmental 
receptors. 

17.4.2 Even where reliable information is available, a cumulative appraisal is qualitative in 
nature, and can provide only an indication of the existence and general scale and 
direction of possible cumulative effect.  This chapter provides an indication of the 
possibility and potential nature of cumulative effects which may arise, depending on 
the eventual designs, construction and deployment programmes of the projects 
considered and any mitigation measures which might reasonably be assumed as a 
condition of their consents.  

17.5 Projects Considered for Inclusion within Cumulative Effects Appraisal 

Current Applications 

17.5.1 The following current application (Table 17.1) has been identified as having the 
potential to interact with the Proposed Development and has therefore been 
included within the cumulative appraisal of this MEA. 

 

Table 17.1: Current Applications for Inclusion within Cumulative Effects Appraisal 

Project Status  Likely Construction 
period 

Distance from Proposed 
Development 

Inner Sound Tidal 
Array (Meygen) 

Submitted – 
Awaiting 
Determination 

2016 (est) >30km east at nearest point 

Early Stage (Pre-application) future projects 

17.5.2 The following developments, currently at pre-application stage, have been 
identified as having the potential to interact with the Proposed Development and to 
be candidates for inclusion within the cumulative appraisal of this MEA.  

                                                 
4

 SNH: Offshore Renewables – guidance on assessing the impact on coastal landscape and seascape:  Guidance for Scoping 

an Environmental Statement March 2012 
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Table 17.2: Pre-application Potential Future Projects 

Project Status  Likely Construction Distance from Proposed 
Development 

Brough Head 
Wave Farm 
(SSER and 
Aquamarine 
Power) 

Scoping  

(June 2011) Now 
deferred by c .3 years 
to allow further 
technology 
development. 

1st deployment currently 
anticipated 2016 (TBC) 

Subsea cable route passes 
through Brough Head lease 
area 

Marwick Head 
Wave Farm 
(SPR and 
Pelamis) 

Scoping  

(December 2012) 

Not yet available Subsea cable route passes 
adjacent and to the south of 
Marwick Head lease area 

Ness of 
Duncansby 
(SPR) 

Scoping  

(August 2012) 

Not yet available >40km east at closest point 

West Orkney 
Middle South 
(EON UK) 

Pre-scoping Not yet available Subsea cable route passes 
adjacent and to the north of 
the West Orkney Middle 
South lease area 

West Orkney 
South (EON UK) 

Pre-scoping Not yet available >8km south at closest point 

Cantick Head 
(SSER and 
Open hydro) 

Pre-scoping  2016 / 2017 (est) >20km south at closest point 

Costa Head 
(SSER) 

Pre-scoping 2015 (est) >15 km north at closest point 

17.5.3 Of the projects listed above, the following are considered to have potential to give 
rise to cumulative effects based on their potential for combined effects on specific 
receptors.   

 Brough Head: SSE and Aquamarine Power; 

 Marwick Head: Scottish Power Renewables and Pelamis; 

 Ness of Duncansby: Scottish Power Renewables; and 

 West Orkney Middle South: EON UK. 

17.5.4 The remaining projects have been discounted as there is insufficient design 
information available in the public domain to inform any form of appraisal. 

17.6 Potential Cumulative Effects 

17.6.1  The potential for cumulative effects with the projects identified above has been 
considered for each environmental topic considered within this MEA.  

17.6.2 Although timescales for the progression of the projects identified above remains 
unclear, it is considered likely that installation of the Proposed Development will 
precede any installation activity associated with the other developments. As these 
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projects will be temporally separated, significant short term cumulative effects as a 
result of installation activities are unlikely to occur.   

17.6.3 However, given the current uncertainties relating to the delivery programmes for 
each of these developments, the potential for cumulative effects in the event of 
concurrent installation, has been considered below.  

Seabed and Bedforms 

17.6.4 Potential effects of the Proposed Development on seabed and bedforms (including 
coastal processes, effects on bathymetry, sandbanks and seabed sediments) have 
been considered as set out in Chapter 6. No significant residual effects were 
predicted. 

17.6.5 Potential for cumulative effects with other developments have also been 
considered. Any effect from other developments will be subject to the final design 
of those developments. As the Proposed Development is not anticipated to result in 
any significant effect and that other (non-significant) residual effects (associated 
with localised rock placement/mattressing identified within chapter 6 will be 
localised and limited to the immediate area surrounding the Proposed 
Development, no cumulative effect is anticipated with the Inner Sound, Marwick 
Head, West Orkney Middle South or Ness of Duncansby developments, as they lie 
outside the immediate area surrounding the Proposed Development. 

17.6.6 Although the Proposed Development crosses the Brough Head lease option area in 
the inshore waters and around the Orkney landfall no significant cumulative effects 
on seabed and bedform attributable to this development are anticipated due to 
localised spatial scale in which this potential interaction may exist. 

Water Quality 

17.6.7 Potential effects of the Proposed Development on water quality have been 
considered as set out in Chapter 7. Potential effects identified relate to temporary 
installation phase effects associated with the interaction of possible plumes of re-
suspended sediments from neighbouring construction or sea disposal activities 
resulting in localised increases of turbidity within the water body.  

17.6.8 Developments that may also affect the Strathy Point to Dunnet Head water body 
include the Brough Head, Marwick Head, West Orkney Middle South, wave 
development sites. However, the interaction potential is considered to be low as 
sediment plumes are anticipated to settle quickly and any effect will be localised 
and limited to the immediate area surrounding the Proposed Development. 
Therefore, cumulative effects of increases in turbidity are considered to be not 
significant. 

Conservation and Designated Sites 

17.6.9 Potential effects of the Proposed Development on conservation and designated 
sites have been considered as set out in Chapter 8. Temporary residual effects of 
minor significance have been identified on the North Caithness Cliffs SPA as a 
result of displacement or disturbance of species of interest or of their prey species 
from construction noise associated with vessel presence. No significant residual 
effects on River Thurso, River Naver or River Borgie SACs have been identified. 
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North Caithness Cliffs SPA 

17.6.10 The qualifying seabird species of this SPA are set out in Chapter 8 of the MEA. 
Cumulative effects arising from other developments, as identified above, may 
include localised displacement/disturbance from increased vessel disturbance, 
increased turbidity from installation and/or changes in prey distribution.  These 
effects will be temporary, highly localised in their extent and dependent on final 
design details of other developments. . As a result, no significant cumulative effects 
are currently anticipated on the North Caithness Cliffs SPA. 

River Thurso SAC 

17.6.11 The potential for cumulative effect on the River Thurso SAC is limited to any 
potential disturbance to migratory behaviour of Atlantic salmon, outwith the 
designated area of the SAC, from disturbance to benthic habitats (and therefore 
availability of prey species), noise disturbance as a result of increased vessel 
presence, or changes to ambient EMF. No significant effect on migratory behaviour 
of this species is currently anticipated as a result of the Proposed Development. 
Any cumulative effect will be temporary, localised in extent and dependent on the 
final design details of the other developments.  As a result, no significant 
cumulative effects are currently anticipated on the River Thurso SAC. 

River Naver SAC and River Borgie SAC 

17.6.12 Any potential for cumulative effect on either the River Naver SAC or the River 
Borgie SAC is associated with potential disturbance to migratory behaviour of 
Atlantic salmon, outwith the designated area of the SAC, and consequently to and 
indirect effect on Freshwater Pearl Mussel for which Atlantic Salmon are host 
species. Effects may occur through disturbance to benthic habitats (and therefore 
availability of prey species), noise disturbance as a result of increased vessel 
presence or changes to ambient EMF. No significant effect on the migratory 
behaviour of Atlantic Salmon is currently anticipated as a result of the Proposed 
Development .Any cumulative effect will be temporary, localised in extent and 
dependent on final design details. As a result, no significant cumulative effects are 
currently anticipated on the River Naver SAC. 

Benthic Marine Ecology 

17.6.13 There are no conservation sites within the Pentland Firth Orkney Waters Strategic 
Area that have been designated for benthic species or habitat (Royal Haskoning 
Ltd, 2011).  The results of the baseline benthic survey did not identify any species 
or communities of conservation importance.  Diamicton areas were identified along 
the route of the Proposed Development during the survey, and have the potential to 
constitute Annex 1 geogenic reefs.  However, no further assessment was 
undertaken during the field survey to confirm these areas as geogenic reefs.  The 
benthic baseline field survey concluded that due to the relatively sparse faunal 
assemblages associated with these diamicton areas and their extensive 
occurrence away from the route of the Proposed Development, the potential for the 
Proposed Development to affect the integrity of any Annex 1 Habitat is low.   

17.6.14 There is the potential for cumulative effect on the benthic environment with the 
projects identified above. However, subject to the final design and construction and 
deployment programmes of the other developments, as most of the effects 
associated with the installation and operation of the proposed subsea cable are 
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considered to be limited in area and duration, it is anticipated that significant 
cumulative effects are unlikely to occur. 

Marine Mammals 

17.6.15 Potential effects of the Proposed Development on Marine Mammals have been 
considered as set out in Chapter 10. No significant effects have been identified 
from the Proposed Development on marine mammals. Potential for cumulative 
effects with other projects relate to temporary installation effects, resulting in 
localised increased turbidity within the water body and a marginal, temporary 
increase in vessel presence  in the area and associated changes to underwater 
noise environment. Any effect will be subject to final design and construction and 
deployment programmes of the other developments and it is anticipated that 
significant cumulative effects are unlikely to occur.  

Ornithology 

17.6.16 Potential effects of the Proposed Development on Seabirds have been considered 
as set out in Chapter 11. The Proposed Development overlaps with the North 
Caithness Cliffs SPA and is anticipated to cause only localised disturbance (as a 
result of vessel activity, temporary changes to turbidity and prey distribution), which 
is not considered to be significant, to seabird species associated with the SPA.  
The Inner Sound and Ness of Duncansby development sites also overlap with the 
North Caithness Cliffs SPA.  Any effect will be subject to final design and 
construction and deployment programmes of the other developments  

17.6.17 There may also be the potential for cumulative disturbance and prey availability 
effects with Brough Head, Marwick Head and or West Orkney Middle South 
developments.  However, effects from the Proposed Development when 
considered in isolation are not considered to be significant. Subject to the final 
design information and construction and deployment programmes it is not 
anticipated that any cumulative effects would become significant.  

Fish and Shellfish 

17.6.18 Potential effects of the Proposed Development on Fish and Shellfish have been 
considered as set out in Chapter 12.  No significant effects are anticipated as a a 
result of the Proposed Development, however the potential remains for cumulative 
effects with the other developments identified above from EMF associated with 
cable operation on migratory fish species such as those of conservation importance 
(eg Atlantic salmon).  A report identifying potential cumulative effects in the region 
commissioned by The Crown Estate indicates that barrier effects on migratory fish 
(e.g. as a result of changes in sediments and/or EMF emissions) may require 
consideration in terms of cumulative or in-combination effect assessments for wave 
and tidal developments in the region (Royal Haskoning, 2011). However a review 
of the HRA document in support of the Inner Sound Tidal Array consent application 
(August 2012) indicates, following mitigation, that significant effect on Atlantic 
Salmon is not anticipated. 

17.6.19 The cumulative effect of the developments listed above is not expected to increase 
to a level that would have a significant effect on fish or shellfish species. During the 
operational phase there may be localised increases in EMF as a result of other 
developments, as with those predicted from the Proposed Development.  However, 
given the localised nature of this potential impact, and the likely adaptability of 
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migratory species as discussed, this potential cumulative effect is not considered to 
be significant.  

Commercial Fisheries 

17.6.20 Potential effects of the Proposed Development on Commercial Fisheries have been 
considered as set out in Chapter 13. No significant effects are anticipated, although 
non-significant effects may occur as a result of small scale temporary, restrictions 
to access to fishing grounds. It is anticipated that other developments may result in 
similar effects on commercial fisheries activities as the Proposed Development.  
The existence of cables and energy devices will potentially lead to a loss of fishing 
grounds, particularly for inshore potters or creelers whose traditional grounds may 
overlap with such developments.  Nevertheless, given the adaptability of fishing 
activities and high level consideration of potential for cumulative effects within the 
Marine Spatial Plan, anticipated interactions with fishermen have been minimised 
and consultation is ongoing.  The potential for cumulative effect on commercial 
fisheries is therefore not considered to be significant. 

Marine Archaeology 

17.6.21 Potential effects of the Proposed Development on Marine Archaeology have been 
considered as set out in Chapter 14.  Cumulative effects arising from installation 
multiple marine renewable projects in the vicinity of the Proposed Development at 
the same time as the installation of the cable could have a cumulative effect on the 
marine cultural heritage due to anchoring of development vessels and scouring 
caused by cumulative activity on the seabed. 

17.6.22 During operations anchors for the wave farm devices, cable routes and 
maintenance vessels may have a cumulative effect on the cultural heritage off the 
west coast of Orkney. These are expected to be localised and as the Proposed 
Development is expected to be buried where possible, cumulative effects are 
expected to be minor. 

Shipping and Navigation 

17.6.23 Potential effects of the Proposed Development on Shipping and Navigation have 
been considered as set out in Chapter 15. Potential effects on shipping and 
navigation will be temporary and associated with collision risk with installation 
vessels and potential for anchor dragging (snagging). These developments may 
also result in some similar effect on shipping and navigation in the area including 
collision risks with any working vessels. Any effect will however be subject to final 
design and construction and deployment programmes of the other developments  

Other Sea Users 

17.6.24 Potential effects of the Proposed Development on Shipping and Navigation have 
been considered as set out in Chapter 16. No significant effects on other current 
sea users from the Proposed Development have been identified once mitigation 
measures have been adopted. No potential for cumulative effects in association 
with other developments on other current sea users in the region is predicted. 
Therefore, cumulative effects are also considered to be not significant. 

17.7 Summary 

17.7.1 The Proposed Development represents the first of a series of potential future 
developments within the study area. All sites with lease option agreements under 
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the Crown Estates Pentland Firth and Orkney Waters Round 1 for Wave and Tidal 
Development have been considered for inclusion in this cumulative appraisal. 

17.7.2 Once the two tests of being ‘reasonably foreseeable’ and having ‘available 
sufficient and reliable design information’ where applied to each of the initially 
identified future development projects, five other developments were identified for 
high level consideration for potential cumulative effects.  

17.7.3 Whilst the potential for cumulative effect on a range of environmental receptors has 
been identified, based on the currently available design information, it is not 
currently anticipated that these would result in significant effects. 

17.7.4 Given the uncertainty over timescale for progression of these other developments, 
it is however anticipated that the Proposed Development will be included within any 
future cumulative assessment being completed for these developments. 
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18 SCHEDULE OF MITIGATION 

18.1 Introduction 

18.1.1 The purpose of this chapter is to collate the mitigation measures which are 
proposed in each of the technical chapters of this MEA into a single schedule, 
which is presented in Table 18.1 below. Measures to mitigate installation phase 
and operational phase effects of the Proposed Development are included. Some 
mitigation measures would serve to avoid effects, others would reduce or off-set 
them.  Proposed mitigation measures which are designed to enhance beneficial 
effects are also included if appropriate. Environmental effects and associated 
mitigation measures are presented in the order in which they appear within this 
MEA. 

18.1.2 Mitigation measures which are ‘by design’, in other words, which have been 
incorporated into the final design are discussed within Chapter 5: Description of 
Development and within the individual technical chapters.  
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Table 18.1: Schedule of Mitigation Measures 

Mitigation ref  Topic Identified Effects Mitigation/Monitoring Measure Timing of Mitigation Measure 

GEN1 General Various A Construction Environmental Management 
Document (CEMD) will be prepared by the 
Applicant defining the methodologies and 
management measures to be employed in the 
installation of the Proposed Development. 

The CEMD will be submitted for review by the 
licensing authority, SEPA and SNH once the 
successful contractor has been appointed.  The 
CEMD will contractually obligate SHE 
Transmission’s mitigation commitments and 
conditions to the appointed Contractor. 

Pre-construction 

GEN2 General Various The Applicant will audit the main Contractor in 
the implementation of the CEMD and delivery 
of the environmental commitments.  

Pre-installation  

GEN 3 General Various Once appointed, the CEMD will require the 
Contractor to provide method statements, cable 
protection requirements and a cable burial plan 
prior to installation commencing. 

Pre-installation 

Conservation 1 Conservation 
and Designated 
Sites 

Potential to cause disturbance to 
the designated species of the 
North Caithness Cliffs SPA 

Installation activities within the North Caithness 
Cliffs SPA will be undertaken within an 
appropriate season (eg outside winter season) 
to avoid disturbance to overwintering species. 

Installation 

Conservation 2  Potential to cause disturbance to 
the qualifying features (Atlantic 
Salmon, Freshwater Pearl Mussel) 
of the following SACs: 

River Thurso SAC; 

River Naver SAC; 

Any materials displaced as a result of cable 
burial activities should, where techniques 
permit, be backfilled, in order to promote 
recovery. 

Installation 
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Table 18.1: Schedule of Mitigation Measures 

Mitigation ref  Topic Identified Effects Mitigation/Monitoring Measure Timing of Mitigation Measure 

River Borgie SAC. 

Please see mitigation measures listed under ‘ORN’ for seabirds; ‘Fish Ecol’ for fish species of conservation importance; ‘MM’ for marine mammals; and 
‘Benthic’ for marine habitats of conservation importance. 

Benthic 1 Marine Benthic 
Ecology 

Potential effects on habitat 
disturbance. 

Any materials displaced as a result of cable 
burial activities should, where techniques 
permit, be backfilled, in order to promote 
recovery. 

Installation 

Benthic 2  Potential effects as a result of 
vessel anchoring 

Tenders will be used to lift anchors rather than 
dragging them across the seabed. 

Installation 

MM1 Marine 
Mammals 

Potential for effect of DP vessel 
operations on seals. (the, as yet 
unproven, risk of “cork screw” 
injury) 

A Marine Mammal Mitigation Protocol (MMMP) 
during cable installation will be implemented if 
considered necessary, in consultation with 
Marine Scotland and SNH, and would adopt 
the most effective detection methods for seals 
and the most appropriate deterrent measures.  

Installation 

MM2  Potential to disrupt distribution of 
prey species through 
displacement/disturbance by 
vessel anchoring 

Tenders will be used to lift anchors rather than 
dragging them across the seabed.  

Installation 

Orn 1 Ornithology Potential for displacement or 
disturbance of species of interest 
(particularly within the North 
Caithness Cliffs SPA) as a result 
of installation noise and vessel 
presence.  

Installation activities within the North Caithness 
Cliffs SPA will be undertaken within an 
appropriate season (eg outside winter season) 
to avoid disturbance to overwintering species.  

Installation 

Orn 4  Potential to disrupt distribution of 
prey species through 
displacement/disturbance 

Any materials displaced as a result of cable 
burial activities should, where techniques 
permit, be backfilled, in order to promote 

Installation 
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Table 18.1: Schedule of Mitigation Measures 

Mitigation ref  Topic Identified Effects Mitigation/Monitoring Measure Timing of Mitigation Measure 

recovery. 

Tenders will be used to lift anchors rather than 
dragging them across the seabed 

Fish Ecol 1 Fish and 
Shellfish 
Ecology 

Disturbance of seabed through 
trenching and burial activities and 
associated changes to 
sedimentary regime, resulting in: 

 Potential smothering of sessile 
organisms; 

 changes to spawning and 
nursery grounds; 

 alterations to feeding or 
foraging grounds or to prey 
species; 

 behavioural changes. 

Any materials displaced as a result of cable 
burial activities should, where techniques 
permit, be backfilled, in order to promote 
recovery 

Installation 

Fisheries 1 Commercial 
Fisheries 

Exclusion from traditional fishing 
grounds 

A Fisheries Liaison Officer will be retained for 
the project.  A Fisheries Liaison Plan and 
Mitigation Action Plan will be developed in 
consultation with the Scottish Fishermen’s 
Federation, and guard vessels will be retained 
during installation operations 

Installation and Operation 

Fisheries 2  Increased steaming time to fishing 
grounds 

A Fisheries Liaison Officer will be retained for 
the project.  A Fisheries Liaison Plan and 
Mitigation Action Plan will be developed in 
consultation with the Scottish Fishermen’s 
Federation, and guard vessels will be retained 
during installation operations 

 

Installation and Operation 
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Table 18.1: Schedule of Mitigation Measures 

Mitigation ref  Topic Identified Effects Mitigation/Monitoring Measure Timing of Mitigation Measure 

Arch 1 Marine 
Archaeology 

Potential to affect known marine 
archaeology during excavation of 
the seabed. 

MBES02 (possible location of SS Navarra), 
Mag018, Mag019 Mag020 (possible location of 
an ‘Obstruction’, Mag03/MES01 (possible 
location of the HMD Orsino) will be avoided.  

Installation 

Arch 2   Sites which have been identified, but which are 
of unknown potential as shown on Figures 
14.2, 14.3 and 14.4, within 500 m of the 
Proposed Development should be marked on 
appropriate charts and avoided by all 
installation activities, including vessels and 
anchor spreads. 

 

Arch 3   Where it is not possible to guarantee avoidance 
the CEMD will provide for geophysical 
anomalies within 30m of the Proposed 
Development to be further investigated by diver 
or ROV prior to installation by specialists in 
marine archaeology so they can be positively 
identify. Where necessary appropriate 
management and mitigation will be 
implemented.  

 

Arch 4   An ROV will be used alongside the cable lay 
vessel, allowing a camera to supervise the 
cable installation activity.  

Installation 

Arch 5   A reporting protocol will be implemented to 
record any previously unknown archaeological 
features identified during installation. 

Installation 

Nav 1 Shipping and 
Navigation 

Anchor dragging, Emergency 
anchoring and trawl gear 
interaction with the cable. 

Following installation, SHE Transmission will 
notify  the cable corridor and a 500m zone 
either side of it as a hazardous area for 

Operation 
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Table 18.1: Schedule of Mitigation Measures 

Mitigation ref  Topic Identified Effects Mitigation/Monitoring Measure Timing of Mitigation Measure 

anchoring to the Maritime and Coastguards 
Agency (MCA), UK Hydrographic Office 
(UKHO), Northern Lighthouse Board (NLB) and 
the Kingfisher Information Service Cable 
Awareness (KISCA) and the, International 
Cable Protection Committee (ICPC) and 
Subsea Cables UK to help communicate the 
‘as laid’ position of facilities to the maritime 
community 

Others 1 Other Sea 
Users 

Potential for accidental damage to 
infrastructure (as a result of 
installation works 

Site specific proximity limits will be identified, if 
necessary, following relevant Sea cable UK 
guidance  

Installation 

Others 2  Potential for accidental damage to 
cable and/or other infrastructure  

Following installation SHE Transmission will 
notify  the cable corridor and a 500m zone 
either side of it as a hazardous area for 
anchoring to the Maritime and Coastguards 
Agency (MCA), UK Hydrographic Office 
(UKHO), Northern Lighthouse Board (NLB) and 
the Kingfisher Information Service Cable 
Awareness (KISCA) and the, International 
Cable Protection Committee (ICPC) and 
Subsea Cables UK to help communicate the 
‘as laid’ position of facilities to the maritime 
community 

Operation 
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